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Abstract An online patient support community (OPSC)
facilitates information exchange and emotional support
among patients with shared health conditions. While the
benefits of OPSCs for patients’ physical and mental well-
being are well-documented, the antecedent factors that
drive patients to provide informational and emotional
support remain underexplored. This study extends social
identity theory to investigate how professional
capital—comprised of human capital, decisional capital,
and social capital—affects the provision of social support
in OPSCs. The study also examines how identity rights,
representing community status and privileges, moderate
this relationship. An empirical study was conducted on one
of the largest diabetes OPSCs in China, analyzing 227,901
text interactions from 5,977 members. Using text mining
analytics (i.e., text classifiers and latent Dirichlet allocation
models), we measured professional capital and examined
its influence on social support provision. The results reveal
that professional capital significantly impacts the provision
of both informational and emotional support. Specifically,
the human and decisional dimensions of professional capital
exert a stronger influence than the social dimension. Addi-
tionally, identity rights positively moderate the effects of
professional capital on social support provision, showing
that members with higher status and privileges contribute
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more actively. These findings have important implications
for both management theory and practice.
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1 Introduction

An online patient support community (OPSC) functions
as a digital refuge for individuals facing similar health
challenges, providing a platform where patients can both
seek and offer support within a virtual collective (Coul-
son, 2013; Frost and Massagli, 2008; Kazmer et al.,
2014). Leveraging information and communication tech-
nology, OPSCs facilitate virtual social interactions,
enabling patients to form friendships, exchange health
information, share their illness experiences, and provide
emotional support (Guo et al., 2016; Shaw et al., 2000;
Wright et al., 2003). The primary appeal of OPSCs lies in
their ability to connect patients with peers who have
undergone similar journeys, thus fostering the exchange
of empathetic support and shared experiences (Liu et al.,
2020; Yang et al., 2019). Such exchanges can be less
readily available through traditional sources like family
members or healthcare professionals, who may not share
the same lived experiences (O’Neill et al., 2014) .

Social support, defined as the assistance exchanged
through interpersonal connections within social networks
(Cohen et al., 2000; Yan and Tan, 2014), is widely recog-
nized as a significant benefit of patient participation in
OPSCs (Dang et al., 2021). Previous research on social
support provision has primarily focused on two perspec-
tives: that of the recipient and that of the supporter
(Wright et al., 2003; Yan and Tan, 2014). From the recip-
ient’s viewpoint, individual traits—such as empathy
needs, privacy concerns, autonomy, and demographic
factors (e.g., age, gender, race)—can influence their ability
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to build relationships and effectively seek support (Barak
et al., 2008; Rains and Young, 2009). Conversely, studies
on supporters’ motivations have examined internal
factors (e.g., compassion, dedication, desire for self-
worth) and external rewards (e.g., social or economic
gains) as drivers of social support behaviors (Dang et al.,
2024).

However, interactions within these communities extend
beyond simple transactions of emotional or informational
support. A more dynamic process emerges, wherein
experienced patients—those with long-term illness expe-
riences—draw upon their accumulated medical knowledge
and expertise. This accumulated knowledge is conceptu-
alized as “professional capital,” (Hargreaves and Fullan,
2015) referring to the knowledge, skills, and experience
individuals gather through prolonged engagement in a
specific domain (Guo et al., 2017). In OPSCs, professional
capital mirrors the expertise traditionally attributed to
healthcare providers. Importantly, this capital not only
enables patients to offer valuable support but also signifi-
cantly enhances their identity and social status within the
community, allowing them to assume more authoritative
and supportive roles. Therefore, there exists a gap in the
literature regarding how patients’ professional capital
which resulting their community identities influence their
provision of social support in OPSCs.

Drawing on Social Identity Theory (SIT) (Van Dick,
2001), we argue that the professional capital accumulated
by patients through their ongoing experiences with illness
strengthens their self-concept and reinforces their identity
within the OPSC. This reinforced identity not only boosts
patients’ commitment to the community but also motivates
them to take on more proactive roles in providing support
to others (Davis et al., 2019). As patients become more
integrated within the community, their contributions are
recognized, elevating their standing as valuable members
whose knowledge and experience are esteemed. This
identity-driven engagement thus signifies personal
growth and transforms the patient into a key contributor
within the OPSC.

This study aims to explore how professional capital, as
the concrete manifestation of social identity in a profes-
sional context, shapes the dynamics of social support
within OPSCs. We hypothesize that as patients increas-
ingly view themselves as informed and knowledgeable
contributors, they become more inclined to engage in
behaviors that benefit the entire community. This
perspective shifts the focus from solely internal or external
motivations to a broader understanding of the diverse
roles patients play within these communities.

To investigate these dynamics, we employ a method-
ological approach that utilizes text mining analytics and
econometric techniques to quantify both social support
and professional capital from the extensive text data
generated within OPSCs. This approach addresses the
challenges inherent in measuring abstract constructs like
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social support and professional capital, providing a
nuanced understanding of patient motivations and behav-
iors within these digital environments

The findings of this research have significant implica-
tions, offering valuable insights into the mechanisms that
drive social support in OPSCs and suggesting strategies
to enhance community engagement and support provi-
sion. By examining the roles of professional capital and
identity in shaping patient behavior, this study
contributes to the development of more effective inter-
ventions and platforms designed to foster vibrant and
supportive community environments.

2 Literature

2.1 Online patient support communities

Current research on OPSCs can be categorized into three
main perspectives: information, users, and communities.
Studies within these perspectives tend to focus on inter-
action content, communication quality, privacy concerns,
and participant relationships. Additionally, research has
explored the relationships between OPSC mechanisms—
such as ease of use, privacy, and trust mechanisms—and
user engagement, including participant behaviors and
sharing intentions (see Table 1 for details).

Despite the recognized role of OPSCs in providing
social support and promoting health recovery, the current
design of community functions and interaction mecha-
nisms does not fully stimulate patients’ social support
behaviors. Furthermore, community management strate-
gies require improvement (Guo et al., 2018). To enhance
the OPSC service process and ensure sustainable devel-
opment in the Web 2.0 environment, a deeper under-
standing of how to study social support behaviors within
OPSCs is necessary. This includes the scientific design of
incentive mechanisms to encourage social support provi-
sion and the effective management of community partici-
pants (Shinn et al., 1984).

2.2 Social support in OPSCs

Social support refers to the assistance exchanged through
social relationships and interpersonal communication
(Cobb, 1976; Cohen et al., 2000; Sarason et al., 1983). As
a critical element of social life, social support has been
extensively studied in sociology, psychology, and
communication. Generally, social support involves
supportive interactions embedded within interpersonal
relationships, where resources are exchanged between
support providers and recipients (Lekwijit et al., 2024;
Shumaker and Brownell, 1984). The primary goal of
these exchanges is to enhance the well-being of the recip-
ient. The resources exchanged in these interactions can be
material goods or services, information, or emotional
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Table 1 Research on online patient support communities

Research perspective

Research subdivision

Main research content/viewpoint

Studies

Information
perspective

User perspective

Information content

Information quality

Information privacy

User relationship

User behavior

The knowledge sharing willingness of members in the OPSCs is affected by
altruism, centrality of interaction, sense of belonging, etc.

Different tools in OPSCs encourage users to provide different kinds of social
support

The text in the OPSCs can be divided into informational support, emotional
support and companion support

In terms of content value and social emotional support, clarity, completeness,
accuracy and operability are important factors that affect OPSC content
quality

Privacy computing has an important impact on OPSC use intention
Privacy concerns significantly negatively affect OPSC users’ willingness to
disclose health information

The dimensions of good faith trust, ability trust, and honesty trust all
positively affect the behavior of patients in OPSCs

User knowledge sharing networks in OPSCs have scaleless property and
small-world effects

Most OPSC users are at the edge of social networks, accepting social support
instead of actively providing

Different types and sources of social support and gamification factors affect
the continuous participation behavior of OPSC members

Perceived usefulness and patient satisfaction comprehensively affect users’
continued use of OPSCs

Patients can benefit from the learning of others, and their participation in

Yang et al., 2021
Chuang and Yang, 2010
Wu et al., 2017

Zhao et al., 2021

Dang et al., 2020
Alemu and Huang, 2020

Jin et al., 2021
Zhang et al., 2017a
Stewart and Abidi, 2012
Song et al., 2018
Wu, 2018

Yan and Tan, 2014

OPSCs can help them improve their health and better participate in the
disease self-management process

Knowledge sharing, experience sharing and spiritual support are the main

Tamjidyamcholo et al., 2014

contents of health information exchange among OPSC users

Community
perspective

Community value

OPSC is a typical medical service innovation, but the system design and
community management still need to better meet the needs of users

Chen et al., 2020b

support (Guo et al., 2025).

Previous research has identified various categories of
social support. For instance, social support is often classi-
fied into instrumental, emotional, and informational
support (Chen and Feeley, 2014; Helgeson, 2003; Zhou
et al., 2023). Instrumental support refers to tangible
resources, such as financial, material, time, or labor assis-
tance (King et al., 2006). In healthcare, this may include
medical environments, devices, and services like physical
examinations or tests. Informational support involves the
exchange of knowledge, suggestions, and problem-solving
advice, which can reduce uncertainty for the recipient
(Liao et al., 2024; Wu, 2018). In healthcare, informational
support encompasses general knowledge, experience,
guidance, and rehabilitation advice (Zaphiris and Ang,
2009; Zhao et al., 2021). Emotional support, on the other
hand, includes encouragement, sympathy, and apprecia-
tion, often exchanged between doctors and patients
(Alemu and Huang, 2020; Huang et al., 2013). Available
evidence suggests that instrumental support is the least
visible type of support within OPSCs (Blank et al., 2010),
largely it often requires physical presence to provide
tangible resources, such as financial aid or material goods
(e.g., medical devices), which are difficult to deliver in
virtual settings where participants are geographically
dispersed (Zaphiris and Ang, 2009). For example, logistical
barriers (e.g., shipping costs) and privacy concerns (e.g.,
disclosing financial information) further limit the feasibil-
ity of instrumental support, even when community

members express willingness to assist. In contrast,
informational and emotional support, which address
problem-solving and emotional needs, respectively, are
more prevalent in OPSCs (Rains et al., 2015). Thus, this
study focuses on these two key subtypes of social
support: informational and emotional.

Extensive research has also explored social support
provision in various domains and scenarios. Social
support provision is influenced by recipient and supporter
characteristics, as well as the structure of the interaction
network Therefore, it is essential to examine not only the
needs of the recipients and the motivations of the
supporters but also the influence of the network structure
between them. A summary of relevant studies on social
support in online communities is provided in Table 2.

Existing research on online communities highlights
informational and emotional support as the dominant
forms of social support in OPSCs. While many studies
have examined factors influencing social support provi-
sion—such as social interaction and the community envi-
ronment—most research approaches these factors from a
narrow perspective, focusing on either recipient or
supporter characteristics, or specific aspects of network
structures. Few studies have undertaken a comprehensive
analysis of social support provision from a broader social
network perspective. Thus, there is a need for more holistic
resecarch that examines how network structures, in
conjunction with individual characteristics, influence the
provision of social support in OPSCs.
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Table 2 Research on social support in online communities
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Research perspective Research subdivision

Main research content/viewpoint

Studies

The impact of social
support on health

Informational support

Social support influences users’ health knowledge contribution and

There is a positive correlation between the informational support network of Koetsenruijter et al.,
patients and self-management ability, especially among those with a low level

2016
of education

Zhou, 2020

acquisition behavior through social capital

Emotional support

Unlike traditional face-to-face emotional support, social media-based

Shensa et al., 2020

emotional support is associated with a higher risk of depression

Online emotional support is related to the improvement of blood glucose in

Influencing factors of
social support

Support demand side

Narrative expression helps to form close contact with the audience and
promote social support response

Support provision side

Network structure

The degree of emotional disclosure has a positive effect on obtaining support

The language style matching between two individuals may promote their

Turner et al., 2013
patients with diabetes mellitus

Yang etal., 2018
from others

Hale et al., 2018

The engagement of online health communities helps to meet the internal and ~Carron-Arthur et al.,
external motivations of supporters

Rains, 2016

emotional and informational support for each other

Online support communities reduce the stigmatization of disease among

Wright, 2016

members and make them more willing to provide social support

3 Theories and hypotheses

3.1 Social identity theory

Social Identity Theory (SIT) was first proposed by Tajfel
(1974) and has since been widely researched and applied
in fields such as management, sociology, and psychology
(Davis et al., 2019; Vahtera et al., 2017). Social identity
refers to an individual’s identification with a particular
social group and is composed of three key components:
cognitive, evaluative, and emotional (Van Dick, 2001).
When a person identifies with a group, they automatically
adopt that group’s social identity.

SIT explains that individuals naturally categorize
others as either in-group (us) or out-group (them).
According to SIT, social identity is a distinct part of self-
concept. People classify themselves at different levels: at
the individual level, they perceive themselves as unique
individuals, focusing on personal characteristics that
distinguish them from others (Van Dick et al., 2005). For
instance, when someone is thinking at the individual
level, they might describe themselves as conscientious.
This form of identity emphasizes in-group comparisons
and personal recognition. At the group level, individuals
view themselves as part of a larger group, highlighting
differences between their group and others. For example,
someone who identifies as part of a soccer team may
describe themselves as cooperative and passionate, traits
commonly associated with their in-group. This group
identity involves comparing groups and reflects the
degree to which an individual aligns with their group.

The stronger an individual’s sense of belonging to a
group, the higher their social identity. People not only
seek to belong to groups, but they also prefer to be part of
groups that are positively perceived. This desire motivates
individuals to form groups quickly and show favoritism

toward their in-group (Suhay, 2015). SIT suggests that
the more closely an individual feels connected to their in-
group, the more accepted they feel by its members, which
in turn increases their affection for the group and their
willingness to engage in pro-group behaviors.

Based on SIT, individuals with stronger identification
with their communities are more likely to engage in pro-
social behaviors to reinforce group cohesion and self-
worth. In the context of OPSCs, the development of
professional capital (comprised of human, social, and
decisional resources) serves as a personal foundation for
members to enact their identity and contribute to the
collective. Meanwhile, symbolic recognitions in the form
of identity rights further shape how individuals transform
personal resources into social support behaviors. There-
fore, in the following sections, we operationalize the core
concepts derived from SIT and propose how they influence
members’ engagement in informational and emotional
support provision.

3.2 The effect of professional capital on social support

Drawing from SIT, we argue that the accumulation of
professional capital enables members to reinforce their
social identity within the community. As members gain
recognition for their human, social, and decisional capa-
bilities, they are more likely to perceive themselves as
valuable contributors to the group. This reinforced iden-
tity, in turn, motivates them to engage in social support
behaviors, particularly in providing informational and
emotional assistance to others. In this section, we define
the dimensions of professional capital and examine their
effects on social support provision.

SIT emphasizes the recognition of personal identity and
how individuals distinguish themselves from others. In
the context of OPSCs, most participants are patients who
have been dealing with specific illnesses over extended
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periods. Through continuous treatment and personal
experience, these patients develop a deep understanding
of their conditions, including the mechanisms of their
diseases, the effects of medications, and various treatment
processes. This ongoing engagement allows them to
accumulate professional capital, similar to the expertise
that healthcare professionals, such as doctors, acquire
through formal training. As these patients develop profes-
sional capital within the OPSC, they also begin to recognize
their unique position within the group. This recognition
reinforces their identity within the community, motivating
them to actively contribute to the group’s well-being.
Specifically, patients with greater professional capital
often take on the role of informal experts, offering infor-
mational support in the form of knowledge and treatment
advice, while also providing emotional support through
shared empathy and experience (McCaig et al., 2019; Zhu
et al., 2020).

Professional capital was originally introduced by Harg-
reaves and Fullan (2015) in the field of education. It
refers to the resources or attributes that professionals
accumulate through education, social practice, and certifi-
cation in their respective fields. This form of capital is
typically rare, valuable, and long-lasting, often associated
with professions like teaching, medicine, and law (Fullan
et al., 2015). Professional capital is composed of three
dimensions: human capital, social capital, and decisional
capital (Hargreaves and Fullan, 2013).

The human capital dimension of professional capital
(HCPC) refers to the abilities, skills, knowledge, and
experience individuals possess. In the context of OPSCs,
patients accumulate status by being recognized as knowl-
edgeable and reliable sources of information within the
community.

The social capital dimension of professional capital
(SCPC) involves the recognition and trust that emerge
from collaboration and relationships within a community.
Patients build social capital by establishing stable, trusting
relationships with other members and cultivating a strong
sense of belonging within the professional group.

The decisional capital dimension of professional
capital (DCPC) refers to the ability and willingness of
individuals to make sound judgments based on their
expertise. In OPSCs, patients develop decisional capital
through their capacity to make informed health-related
decisions, which are shaped by their accumulated experi-
ences and interactions with healthcare providers (Guo
etal., 2017).

Together, these three dimensions of professional capital
contribute to the improvement of a patient’s self-identity.
According to SIT, as patients in OPSCs develop a doctor-
like identity, they are motivated to engage in pro-group
behaviors, such as providing information and emotional
support to others. In this way, their professional capital
enhances their ability to support the community,
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positioning them as key contributors to the well-being of
other members.

3.2.1 The effects of HCPC on social support

Human capital in professional capital (HCPC) refers to
the knowledge, skills, experience, and abilities that indi-
viduals acquire in a specific domain. In the context of
professional fields like healthcare, HCPC is typically
accumulated through formal education, certifications, and
practical experience. However, in OPSCs, where patients
lack these formal markers, HCPC is instead reflected in
the ability to effectively communicate using shared
language and specialized healthcare knowledge derived
from their lived experiences. This includes both the
common language that community members develop
based on shared experiences and the professional
language that indicates their knowledge and understanding
of healthcare processes (Nahapiet and Ghoshal, 1998;
Wasko and Faraj, 2005).

HCPC thus includes both a shared communication
framework and specific expertise that help community
members express themselves and share information.
Patients who possess knowledge of healthcare treatments,
side effects, and disease mechanisms are more likely to
relate to one another within the community than to
healthcare professionals or even family members. This
common language, composed of consistent terms, topics,
and communication patterns, not only represents the
collective culture of the community but also ensures that
conversations are cohesive and mutually understood
(Argyle, 1978). Mastering this language allows members
to engage more deeply in community discussions and
support exchanges (Galegher et al., 1998). Moreover, the
professional knowledge they acquire, although informal,
enhances their ability to contribute meaningfully to the
community (Ardichvili et al., 2003).

As members’ healthcare knowledge deepens, they
become more adept at interpreting complex medical
information and providing well-informed responses,
improving the overall quality of communication within
the community (Huang et al., 2014). This professional
capital also fosters informational support, as members
who can use specific healthcare terminology are better
equipped to efficiently share their knowledge and experi-
ences (Nonnecke and Preece, 2003). The use of shared
language reduces communication barriers and increases
the effectiveness of information exchange, which
enhances the overall communication process (Butler,
2001). Additionally, individuals with higher HCPC are
more likely to recognize the needs of others and respond
by offering valuable advice and insights, such as experi-
ences with medication or treatment options (Mao and
Benbasat, 2000). Based on this reasoning, we propose the
following hypothesis:

Hla: The HCPC of OPSC members positively affects
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their provision of informational support.

HCPC also influences the provision of emotional
support. Individuals who have gained extensive HCPC
through their experiences and interactions in the commu-
nity are often more empathetic and capable of offering
encouragement and emotional care to others (Hakansson
and Montgomery, 2003). As patients share emotional
experiences in the common language of the community,
they develop a better understanding of each other’s
emotional expressions and can provide empathetic
responses. This shared language not only strengthens
emotional bonds within the community but also ensures
that members are attuned to each other’s feelings and
able to offer relevant emotional support. Therefore, the
higher a member’s HCPC, the greater their ability to
understand the emotional states of others and provide
meaningful emotional support. Therefore, we propose the
following hypothesis:

H1b: The HCPC of OPSC members positively affects
their provision of emotional support.

3.2.2  The effects of SCPC on social support

In the context of OPSCs, social capital dimension in
professional capital (SCPC) plays a crucial role in shaping
how members interact, share information, and provide
emotional support. SCPC reflects the social relationships
and networks that emerge from members’ ongoing inter-
actions, and it is influenced by two key dimensions:
community trust and community identity (Granovetter,
1985). These dimensions are essential for understanding
how patients who accumulate professional capital
through lived experiences rather than formal qualifications
contribute to social support within the community.

Community trust is fundamental in OPSCs because
members frequently share sensitive personal and health-
related information. Community trust refers to an individ-
ual’s confidence that others will protect their privacy,
respect the shared information, and act responsibly
(Dinev and Hart, 2006; Ommen et al., 2011). In OPSCs,
where members are non-professionals, community trust
in the confidentiality of shared information and the relia-
bility of advice from other patients is critical (Jiang et al.,
2011; Pavlou and Gefen, 2004; Wright et al., 2003).
Without community trust, members may hesitate to share
important health insights, which could otherwise
contribute to the community’s collective knowledge and
support (Andrews and Delahaye, 2002; Tsai and Ghoshal,
1998). Community trust thus facilitates both informational
and emotional support, as members feel safe sharing
knowledge and expressing vulnerability.

Community identity is the second key component of
SCPC. It refers to the emotional connection members feel
toward the community, which fosters a sense of belonging
and responsibility (Ellemers et al., 2004; Knippenberg,
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1991). In OPSCs, community identity is strengthened
by shared health experiences, which create a sense of
solidarity among members (Hogg and Terry, 2000). This
identity motivates individuals to actively participate,
share knowledge, and provide emotional support to
others (Brashers et al., 2004). When members feel a
strong connection to the community, they are more likely
to offer informational support by contributing their exper-
tise and emotional support by empathizing with others’
experiences and challenges (Wright et al., 2003).

Together, community trust and community identity
create a supportive environment where patients, drawing
on their professional capital, can provide both informa-
tional and emotional support. Community trust ensures
that members feel comfortable sharing their experiences
and knowledge, while community identity encourages
them to contribute actively to the collective well-being of
the group. Based on this understanding, we propose the
following hypotheses:

H2a: SCPC of OPSC members positively affects their
provision of informational support.

H2b: SCPC of OPSC members positively affects their
provision of emotional support.

3.2.3 The effects of DCPC on social support

DCPC refers to the ability and willingness of OPSC
participants to make sound judgments based on their
accumulated experience and knowledge (Guo et al.,
2017). In the context of OPSCs, DCPC is reflected
through members’ decision-making capabilities, which
are manifested in both the frequency and intensity of their
interactions. High interaction frequency and interaction
intensity signify the degree to which members engage
with the community and demonstrate their decision-
making skills through continuous contributions to discus-
sions. These interactions also reflect members’ willingness
to participate, contribute to others’ well-being, and rein-
force their identification with the “doctor-like” role
within the community.

Interaction frequency refers to how often members
engage with the community, which indicates their
decision-making speed and readiness to offer support
(Nahapiet and Ghoshal, 1998). Interaction intensity, on
the other hand, represents the depth and quality of the
information exchanged, showing how thoroughly
members engage in problem-solving and support discus-
sions (Wellman, 1989). High interaction frequency and
intensity are expressions of decisional capital, where
members frequently offer judgments on health-related
issues and take active roles in assisting others, embodying
the spirit of contribution and leadership (Ryan et al.,
2005).

Members with high DCPC, as indicated by their
frequent and deep interactions, are better equipped to
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provide informational support (Yli-Renko et al., 2001).
Their decision-making capabilities, honed through regular
participation and knowledge-sharing, allow them to
assess the quality and relevance of the information they
encounter. As they engage in more discussions, they
become proficient at offering accurate, timely, and
contextually relevant advice, whether it’s about treatment
options, medication management, or general health strate-
gies (Kawachi and Berkman, 2001). Their frequent
involvement allows them to recognize others’ informa-
tional needs quickly and respond with practical advice,
making them key contributors to the community’s collec-
tive knowledge. Therefore, we propose the following
hypothesis:

H3a: DCPC of OPSC members positively affect their
provision of informational support.

In addition to enhancing informational support, high
DCPC also facilitates the provision of emotional support.
The frequent and intensive interactions foster empathy
and emotional understanding. Members with high DCPC
have likely navigated similar emotional challenges them-
selves, which allows them to offer emotional reassurance,
encouragement, and validation to others in the commu-
nity. Their decision-making process includes not only the
ability to provide factual information but also the judgment
of when emotional support is necessary (Brown and
Duguid, 2001). Members who engage deeply with others
are more attuned to the emotional states of their peers and
more capable of providing the kind of support that fosters
emotional well-being and strengthens community bonds
(Wright et al., 2003). Based on these insights, we propose
the following hypothesis:

H3b: DCPC of OPSC members positively affects their
provision of emotional support.

3.3 The moderating effect of identity rights

While professional capital provides the foundation for
community members to engage in social support, this
relationship may be conditioned by members’ level of
symbolic integration into the group. In online communi-
ties, such symbolic integration is often reflected through
identity rights, privileges and recognitions granted by the
platform or peer members. These rights reinforce
members’ perceived legitimacy and visibility, thus ampli-
fying the identity-expressive function of professional
capital. We next explore how identity rights moderate the
impact of professional capital on social support behav-
iors.

The group level of SIT emphasizes the extent to which
individuals identify with their group. The stronger an
individual’s identification with a group, the more willing
they are to use their strengths to help the group. Prior
research demonstrates that individuals who strongly iden-
tify with an organization are more likely to adopt the
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organization’s goals as their own and exhibit loyalty and
commitment (Dutton et al., 1994). Moreover, social iden-
tity has been shown to increase users’ willingness to
contribute knowledge (Kim et al., 2011; Wang and Wei,
2011). In the context of OPSCs, members are patients
who face similar health challenges, leading to a strong
sense of belonging within the community. This sense of
belonging motivates them to use their personal attributes
and resources to provide assistance to others.

In virtual communities, identity rights refer to the
permissions and privileges that members gain as they
become more integrated into the community. These rights
include access to advanced features, such as enhanced
privacy settings, the ability to add multimedia content to
posts, personalized search options, and other tools that
enhance engagement. As members gain identity rights,
they also acquire greater responsibility within the
community. Research shows that users with stronger
community identity and influence are more likely to
leverage their professional capital to contribute to the
group (Child, 2016). The extent of identity rights may
regulate how effectively members can access resources
and engage with others. Higher identity rights grant
members more capabilities to contribute, while lower
rights may limit their ability to fully participate in
community activities.

Members with extensive identity rights often have
greater trust and recognition within the community,
increasing their likelihood of utilizing their professional
capital to provide both informational and emotional
support. In contrast, members with fewer identity rights
may feel less obligated to transform their professional
capital into social support. Therefore, members with
higher identity rights are more likely to actively participate
in the community, using their professional capital to
assist others through the provision of support. Based on
these insights, we propose the following hypotheses:

H4a: The identity rights of OPSC members positively
moderate the effect of professional capital on the provision
of informational support.

H4b: The identity rights of OPSC members positively
moderate the effect of professional capital on the provision
of emotional support.

Based on the influential factors discussed in this
section, we constructed a research model that frames the
effects of HCPC, SCPC, and DCPC on the provision of
informational support and emotional support by OPSC
members. Additionally, to control for factors that may
influence the provision of social support, this study
includes two control variables: community tenure, which
reflects the duration of participation in the community,
and external incentives, which captures direct incentives
for OPSC to provide social support to patients (Wang
et al., 2024; Yan and Tan, 2014) (as shown in Fig. 1).
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Fig. 1 Research model.

4 Research methodology

4.1 Data collection and processing

4.1.1 Data collection

One of the largest and most active online forums for
diabetic patients in China serves as a platform where
patients and their families exchange knowledge about
diabetes, manage blood sugar control, and share personal
experiences. The forum is divided into several modules,
and our study focused on the most active module, dedicated
to Type 2 diabetes, as the source of our sample data.

To collect the data, a Python script was used to regularly
capture interaction history records and members’
personal information from January 2018 through mid-
December 2019. The interaction history records consist
of post ID, post content, post user ID (the ID of the
member who initiated the topic), post time (the timestamp
of the post), reply ID (the ID of the member replying to a
post), and reply content (the responses to the initial
posts). The personal information gathered includes user
ID, date of birth, gender, address, member rights, bonus
points, registration date, email verification status, and
space access. The resulting data set comprised 227,901
replies from 5,977 members. This comprehensive data set
provides a robust foundation for analyzing member inter-
actions, the sharing of social support, and the influence of
professional capital on community engagement.

4.1.2 Data processing

During data collection and parsing, issues such as data
loss, coding errors, and messy data can occur due to
transmission errors or coding conflicts. To ensure data
quality, a thorough data cleansing process was imple-
mented, which involved the following steps:

(1) Decoding: The raw data collected by the Python

script was decoded into readable text format.

(2) Excluding samples: We removed samples with
missing values and excluded abnormal users, such as
forum moderators and administrators, to maintain the
integrity of the data set.

In alignment with our research objectives, the cleaned
data was divided into three distinct subsets, as outlined in
Table 3:

e Data set [ was used to train automatic text classifiers.

e Data set II consists of a sample of 1,222 members,
capturing users’ communication records during the first
three months of the study period.

e Data set III contains records of the users’ social
behavior during the subsequent three months.

The data sets were structured in chronological order to
support the research design. To reduce potential endo-
geneity, we adopted a lagged variable structure by ensuring
that all independent variables were derived from an
earlier period than the dependent variables. Specifically,
independent variables were extracted from Data set II
(the earlier time period), while dependent variables were
derived from Data set III (the later period). While this
temporal design does not fully eliminate endogeneity, it
helps mitigate concerns related to reverse causality and
strengthens the internal consistency of the empirical
model.

4.2 Text mining

4.2.1 Text classifier
In this study, an automatic text classifier was developed
using machine learning to determine whether the interac-
tion records indicate the provision of informational
support or emotional support. The main workflow of
the text classifier is illustrated in Fig. 2:

The detailed steps of the automatic text classifier are as
follows:
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Table 3 Description of the three Data sets

Data set Purpose Descriptions Observation
1 Train automatic text classifiers ~ From January to December 2018, this data set was sampled to train 159,145
(2018.01-2018.12) the automatic text classifier so that it could automatically identify (Sampled 7,000)
whether the users’ replies contained informational or emotional
support.
11 Extract independent variables From March through May 2019, independent variables (including 25,215
(2019.03-2019.05) professional capital related indicators) of 1,222 members who made
replies during June through August 2019 were extracted.
11 (2019.06-2019.08) Extract dependent variables The reply message data set from June through August 2019 identifies 19,433

members’ replies as informational support or emotional support, using
the number of messages containing each type of support as the

dependent variable.

Interaction records

Manually annotated

Text structured processing

! 2018.01-2018.12 |

From dataset |

é Informational/Emotional }
H support

Jieba segmentation :
! Bigram feature extension !
L

! From dataset I1T :

2019.06-2019.08

: Classifier for :
informational/ :
emotional support |

Data with

classification tags

Fig. 2 Flow chart of text classifier.

Step 1: Manual Annotation. During the training
process, 7,000 interaction records were randomly selected
from Data set [ (2018) and manually annotated according
to two dimensions: informational support and emotional
support. Each record was labeled with “1” for positive
samples (i.e., records containing the specified type of
support) and “0” for negative or other records.

e Text was considered to contain informational support
if it provided knowledge that could reduce the recipient’s
uncertainty, such as health information, disease knowl-
edge, treatment advice, or medication guidance.

e Text was considered to contain emotional support if
it reflected emotional content, such as empathy, care,
comfort, encouragement, or expressions of love.

To ensure consistency in judgment, the annotation was
performed solely by the authors, which involved a signif-
icant workload (See Appendix A for the specific annotation
process). Table 4 lists the text categories that contain
informational or emotional support.

Step 2: Structured Text Processing. We used
TextGrocery, a short-text classification tool based on the
LibLinear algorithm and Jieba word segmentation, as our
automatic text classifier. This tool is efficient, easy to use,
and supports both Chinese and English corpora. TextGro-
cery offers a straightforward APIL, and its underlying prin-
ciples are supported by solid experimental data (with no
filtered words or parts of speech, and linear kernels).

To process short text automatically, we applied the

Jieba word segmentation tool embedded in TextGrocery
and utilized a feature construction algorithm based on
epigrams to enable automatic feature extraction. To
address the issue of imbalanced distribution of positive
and negative samples in the training set, we increased the
number of samples in the minor categories to match that
of the major category (with ratios of 3:7 and 2:8 for infor-
mational and emotional support, respectively).

Step 3: Train and Assess the Classifier. We randomly
selected 7,000 items from Data set I to train and test the
text classifier. The classification model was built on the
two dimensions of social support: informational support
and emotional support.

To ensure robustness and generalizability, we adopted
a Sliding Test Set Cross-Validation (k = 10) approach.
Specifically, the data set was divided into 10 equal parts.
In each of the 10 iterations, two consecutive parts were
used as the test set, and the remaining eight parts served
as the training set. This sliding structure ensured that each
data point appeared in the test set exactly twice, enabling
broader coverage and more reliable assessment across
data subsets.

(1) The training set was input into the TextGrocery
short-text classification algorithm, which is based on the
support vector machine (SVM) model, to build the
classifier.

(2) The test set was used to evaluate the trained classifier.

The results showed that the classifier met the required
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Table 4 Examples of texts containing informational support or emotional support

Classification dimensions Training classes

Examples

Informational Support Positive samples

“The side effects of that medicine are far greater than Acarbose, you’d better keep taking

Acarbose as it is the first recommended medication according to the medication dictionary.
Only if Acarbose is unable to control your disease, you have to change to another one.”
“The machine needs less blood and is relatively more accurate. However, its test strips only
come in small batches, so it’s more expensive.”

Negative sample

“You don’t need to follow a cycle or frequency of insulin shots. I recommend taking them

before a big meal.”

Emotional Support Positive samples

“Do not worry too much! You can pay more attention to the disease treatment, but anxiety is

not good. No matter what, try to maintain a good state of mind! Some people who have no
disease also have anxiety disorders, which I think more serious than our chronic diseases.”
“I really appreciate your cautious attitude.”

Negative sample
be.”

“You must try your best to keep it under control as your condition is not as good as it should

accuracy for identifying whether messages contained
informational support or emotional support, with an aver-
age test accuracy of 89.7% for informational support and
94.1% for emotional support. The classifier’s performance
was stable across tests. Additionally, we assessed the
effect of sample size on classifier performance. The
learning curve, shown in Fig. 3, indicates that from 1,000
to 7,000 samples, the classifier’s learning curve
converged, suggesting that a sample size of 7,000 is suffi-
cient for effective training.

Step 4: Automatic Classifier. we employed the
trained classifier to automatically determine the type of
social support—informational support or emotional
support—present in the interaction records of Data set III
(spanning from June 2019 through August 2019). The
classifier, which was trained and tested using the annotated
data from Data set I, was applied to the larger volume of
interaction data in Data set III to classify each record
based on the social support it provided.

By automating the classification process, we were able
to efficiently analyze the nature of support exchanges
across a substantial portion of the data set, allowing for in-
depth insights into how members of the community
shared informational and emotional support during this
period. This automated classification is critical for scaling
the analysis to cover extensive interaction records while
maintaining a high level of accuracy and consistency.

4.2.2 Text similarity calculation: measuring common
language in HCPC

In the human -capital dimension (HCPC), common
language refers to members’ mastery of the community’s
specific language related to its core topics. This common
language reflects the shared terminology, knowledge, and
communication patterns that members use to discuss
topics within the community. According to the literature,
common language can be measured by assessing the
similarity between a member’s language in their interaction
records and the overall thematic focus of the forum
(Chang and Chuang, 2011; Chiu et al., 2006).

In this study, common language is operationalized as

the degree to which a member’s interaction aligns with
the community’s dominant topics, representing their ability
to effectively share and exchange information. To quantify
this, we adopted a natural language processing (NLP)
method using Latent Dirichlet Allocation (LDA), a topic
modeling technique, to identify key themes and calculate
the similarity between a member’s interaction-record
language and the overall topic distribution of the forum
(Wu, 2013). This measure reflects the extent to which
members are proficient in the community’s shared
discourse, as outlined in the hypotheses.

The steps for calculating the similarity between the
interaction-record language and the overall topic of the
community are shown in Fig. 4 and the detailed steps are
as follows:

Step 1: Jieba word segmentation. We used Jieba
word segmentation, a tool for Chinese language process-
ing, to break each text into individual words. This
segmentation allows us to structure the text data for
further analysis.

Step 2: Stopword elimination. After segmentation, we
applied a stopword elimination process using a Chinese
dictionary. This step filters out commonly used but
semantically irrelevant words (e.g., conjunctions, prepo-
sitions) to focus on more meaningful terms.

Step 3: Word vector building using the BoW model.
We employed the bag-of-words (BoW) model, which
ignores word order and syntax but treats the text as a
collection of individual words. Word vectors were
constructed from the interaction texts in the OPSC forum
from 2019 and from each member’s summary reply text
in Data set II.

Step 4: LDA model training. We applied the LDA
topic modeling technique to train the topic distribution
using interaction records from 2019. The model parameters
were set as num_terms = 65447, num_topics = 10,
decay = 0.5, and chunksize = 2000. LDA generated 10
core topics, such as:

Topic 1: Medication precautions for diabetic patients.

Topic 2: Daily management experiences with diabetes.

Topic 3: Diabetes onset and control strategies.

Topic 4: Diet and exercise routines.



1104

Learning curve (Classifier for emotional support)

1.001 o— . - - » o 5

~®— Training set score
—&— Test set score

04— v
1000 2000

Accuracy rate

s o o o
<) o] O Ne
(=) (9 S i

54
2
G

3000 4000 5000 6000 7000

Training sample size

(a)

Front. Eng. Manag. 2025, 12(4): 1094-1123

Learning curve (Classifier for informational support)

1.00{ o— L 2 - -— - e °

0.95
£ 090
Iy
s 0.85
3
<0380

0751 ~®- Training set score

0 ~@- Test set score
1000 2000 3000 4000 5000 6000 7000

Training sample size

(b)
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Text data input

Full text from
dataset

Characteristic processing

Model training

..................................

Set the parameters as
hum_topics = 10, decay = 0.5

Forum data

..................................

Topic model

Individual data

Topic distribution
Top 10 topics

forum

Topic vector
distribution of the

Topic vector
distribution of the
individuals

| |

Common language

Calculate the cosine similarity

Fig. 4 Topic similarity calculated by LDA processing.

Topic 5: Blood glucose control techniques.

Topic 6: Hypoglycemia Management

Topic 7: Healthy Eating Tips

Topic 8: Physical Activity Tips

Topic 9: Coping with Stress

Topic 10: Health Management Technology

The keywords and weight distributions of the ten topics
are detailed in Table 5.

Step 5. Topic distribution and similarity calculation.
Using the trained LDA model, we calculated the topic
distribution vectors at both the community level and the
individual member level.

For the community-level distribution, we applied the

LDA model to all replies posted within the community
(Data set I). The model generated a topic distribution
vector for each reply, which was then aggregated via
element-wise summation and normalized to obtain a
single vector representing the proportional presence of
each topic in the community’s overall discourse.

For the member-level distribution, we applied the same
LDA model to each member’s replies in Data set II. Each
member’s topic distribution vector was computed by
aggregating their post-level topic distributions and
normalizing the result to ensure comparability.

We then used cosine similarity to measure the degree
of alignment between a member’s language and the overall
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Table 5 Keywords mined by LDA and weight distribution

Topics Weight Distribution of Keywords

1 0.011*”study” + 0.010*”epilepsy” + 0.008*diabetes” + 0.006*”indicate” + 0.006*”cholesterol” + 0.006*”handbook” + 0.006*”’patient” +
0.005*”China” + 0.005*”vessel” + 0.005*”]lesion”

2 0.038*”¢at” + 0.014*”medicine” + 0.014*”doctor” + 0.009*”say” + 0.008*”feeling” + 0.006*hurt” + 0.006*”weak” + 0.006*try” +
0.006*”water” + 0.006*”winter”

3 0.031*”say” + 0.028*”diabetes” + 0.018*”doctor” + 0.015*”sugar” + 0.012*”complication” + 0.012*”do” + 0.010*”control” + 0.010*”
month” + 0.009*”diagnosis” + 0.009*”’year”

4 0.048*”blood glucose” + 0.037*”diet” + 0.026*”control” + 0.020*”excise” + 0.010* treat” + 0.010*”’body” + 0.009*”impact” + 0.008*”
medicine” + 0.008*"take” + 0.007*” Keto”

5 0.035*”limosis” + 0.032*”blood glucose” + 0.026*”hour” + 0.024*after the meal” + 0.018*”take” + 0.015*”high” + 0.014*”’second meal”
+0.014*”test” + 0.013*”dimethyl” + 0.013*”saccharify”

6 0.035*”shaking” + 0.030*”dizziness” + 0.023*”sweating” + 0.021*”’blur” + 0.020*”numbness” + 0.017*”heartbeat” + 0.015*”snack” +
0.013*”chocolate” + 0.012*”syrup” + 0.010*”emergency”

7 0.055*”fiber” + 0.048*”fruit” + 0.028* nuts” + 0.025*berries” + 0.022*”grains” + 0.020*”veggies” + 0.018*”0il” + 0.015* fish” +
0.012*”balance” + 0.010*”’snacks”

8 0.035*”walking” + 0.030*”yoga” + 0.028*”’stretching” + 0.025*”steps” + 0.022*”aerobic” + 0.020*”’swim” + 0.018*”’movement” + 0.015*”
fitness” + 0.012*”strength” + 0.010*”bands”

9 0.040*”breathing” + 0.035*”focus” + 0.030*”calm” + 0.028*”depress” + 0.025*relaxation” + 0.022*”resilience” + 0.018* therapy” +
0.015*’mindset” + 0.012*”breaks” + 0.010*”cry”

10 0.035*”devices” + 0.030*”apps” + 0.028*”tracking” + 0.025*”monitor” + 0.022*”data” + 0.020*alerts” + 0.018*”wearable” + 0.015*”

features” + 0.012*”updates” + 0.010*”sync”

community topics.

Hv
IVl

where u represents the topic distribution vector of
member i (Member; ), and v represents the topic distribution

Similarity (u,v) = cos () =

. —_—
vector of the community (Community).

The similarity value ranges from 0 to 1:

e 0 means little to no alignment between the member’s
language and the community’s topics.

e | means a high degree of alignment, reflecting strong
mastery of the community’s common language.

This measurement aligns with the common language
concept outlined in the hypotheses, capturing how well a
member’s communication conforms to the community’s
topic-based language, which is a critical component of
their human capital in the OPSC.

4.2.3 Matching the word and text: measuring
professional knowledge in HCPC

In the human capital dimension (HCPC), professional
knowledge represents a member’s familiarity with medical
concepts, treatments, and terminology within the context
of the disease field addressed by the OPSC. To measure
this dimension of professional knowledge, we applied a
word matching sampling method to quantify the use of
professional terminology in members’ interaction
records. The process was as follows:

Building a professional dictionary: We developed a
comprehensive professional dictionary by merging the
open-source Chinese medical dictionary from Tsinghua
University with a Chinese diabetes health dictionary
based on network data and medical expertise. This dictio-
nary encompasses key medical terms, including disease

names, treatments, medications, and other relevant
healthcare-related terminology.

Text processing with Jieba segmentation: The text
data from members’ interactions was segmented using
Jieba word segmentation to break the text into individual
words. This segmentation enabled the structured process-
ing of text data, turning the interaction records into word
units for analysis.

Word matching with professional terms: The
segmented words from each user’s text were matched
with the professional terms in the medical dictionary.
This step identified whether the words used in the inter-
action records matched professional medical terms. By
doing this, we could determine how frequently and
broadly users incorporated professional language into
their communication.

Quantifying the professional index: The professional
index was calculated by two metrics:

e By Category: The number of distinct categories of
professional medical terms used by the user (e.g.,
diseases, treatments, medications).

e By Frequency: The total number of times professional
terms appeared in the user’s messages.

The professional index serves as a quantitative measure
of each member’s professional knowledge in the forum,
reflecting their command of relevant medical terminol-
ogy. This dimension of professional knowledge is a critical
aspect of the member’s human capital (HCPC), indicating
their expertise and understanding in the healthcare
domain, particularly in diabetes management.

4.3 Variable definitions and descriptive analysis
43.1

Variable definitions

The definitions, operationalizations, and measurements of
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the key variables are shown in Table 6. According to our
research model, the dependent variables are the provision
of social support, which includes:

® [nformational_support

® Emotional _support

The independent variable is professional capital, which
consists of three dimensions:

DCPC (Decisional Capital): Measured by interaction
frequency and interaction intensity, indicating the
frequency and depth of a member’s engagement within
the community.

SCPC (Social Capital): Defined by two sub-dimen-
sions:

o Community Trust: Measured by the voluntary disclo-
sure of personal information (e.g., age, gender, residence)
in user profiles. Drawing on privacy literature, such
disclosure, particularly when optional, is interpreted as a

Front. Eng. Manag. 2025, 12(4): 1094-1123

behavioral signal of trust in the community environment
(Dinev and Hart, 2006; Ommen et al., 2011).

o Community Identity: Represents the extent to which
members identify with the community, driving their
motivation to contribute to the collective well-being.

HCPC (Human Capital): Measured by:

o Common_Language: Mastery of the community’s
specific language, allowing effective communication
within the group.

® Professional_Knowledge: The use and understanding
of specialized medical terms, reflecting the member’s
expertise in healthcare and disease management.

To control for factors that might influence the provision
of social support, we include two control variables:

e FExternal Incentives: This control variable captures
the extrinsic motivation that drive members to provide
social support. It reflects how external rewards or incen-

Table 6 Definitions, operationalizations, and measurements of the key variables

Variables Definitions

Operationalizations

Measure

Dependent Variables

Informational support Support used for reducing uncertainty
(Informational _Support) and promoting problem-solving, such as
sharing health-related knowledge

Emotional support
(Emotional_Support)

Support provided to restore emotional
stability via sympathy and
encouragement

Independent Variables
Interaction Frequency

(Interaction_Frequency) members and the degree of exposure to
other members

Interaction Intensity
(Interaction_Intensity)

The depth of information exchange
between members

the level of trust members have in the
community, influencing their
willingness to share and receive support

Community Trust
(Community_Trust)

Community Identity the extent to which members identify

Identified by text mining

Identified by text mining

The diversity of information received by Constructed by
observation variables

Constructed by
observation variables

The number of interaction records containing
informational support posted by the members of the OPSC
during the data collection period

The number of interaction records containing emotional
support posted by the members of the OPSC during the
data collection period

The average number of interaction records generated on
days that a member actively participates in the OPSC; this
is calculated by the equation:

the total number of interaction records

Interaction_Frequency = > - —

- the member s active participation days
The average number of interaction records in which the
member is participating by posting in the OPSC. This is
calculated by the equation:

. . the total number of interaction records
Interaction_Intensity =

the member’s posts

Calculated by observation The degree of community trust is measured by the extent
variables

to which a member discloses personal information (age,
gender, residence) in the OPSC. Each disclosure is
assigned a value of 1, with the total trust score ranging
from 0 to 3 based on the number of disclosures.

Calculated by observation The number of two-way friends (users who have

(Community Identity)  with the community, driving their variables designated each other as friends) is used to measure the
motivation to contribute to the collective social identity of a member of the OPSC (Ellemers et al.,
well-being 1999; Huang et al., 2019)

Professional Knowledge The degree to which an OPSC member Identified by the word The number of professional medical vocabulary categories

(Professional _
Knowledge)

has acquired diabetes-related
professional knowledge

Common Language

(Common_Language) topic contained in the member’s

interaction records and the overall posts

of the OPSC

Identity Rights
(Identity Rights)
access to certain platform features

Control Variables
External Incentives

(External_Incentives)
indicating extrinsic motivation

Community Tenure
(Community_Tenure)

The degree of similarity between the

The user’s rights in the OPSC based on
their participation history, which grants

The OPSC’s direct reward mechanism
for patients to provide social support,

The cumulative length of a patient’s use
of the OPSC, reflecting their experience
and ability to provide social support

segmentation method
(Jieba word segmentation)

Identified by the LDA
topic mining method

Calculated by observation
variables

Calculated by observation
variables

Calculated by observation
variables

contained in the member’s interaction history records

The similarity of the member’s interaction records to the
records of the OPSC overall. It is calculated by the
equation:

Similarity (4, v) = cos (6) = —-

el VI

The degree of platform rights, quantified into a range of
right numbers (1-12)

The total number of gold coins awarded by the OPSC for
signing in, adding tags to posts, posting, and replying

The total number of months from the date of initial
registration to August 2019 (data collection deadline)
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tives influence the willingness of patients to engage in
supportive behaviors within the community.

o Community Tenure: This reflects the duration of
participation in the community. It indicates the member’s
experience and familiarity with the community, which
can enhance their ability to provide social support. A
longer tenure is associated with greater integration and
understanding of the community’s norms and values, thus
facilitating more effective support provision.

4.3.2 Descriptive statistics

The descriptive statistics for each variable are shown in
Table 7. As mentioned above, the sample size of valid
OPSC members is 1,222. In terms of interaction
frequency and intensity, a member participated in an
average of 1.24 posts per day and responded 1.71 times
per post. Moreover, an average member voluntarily
disclosed 0.9 pieces of private information and had 3.31
two-way friends. Although these statistics indicate that
the focal OPSC has a relatively low level of SCPC over-
all, there are still members with high trust and high social

Table 7 Descriptive statistics
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identity (with maximum values of 3 and 466, respec-
tively). Furthermore, members used an average of 4.46
professional words, and the similarity of their text with
community topics was 0.6. The average number of infor-
mational support interactions provided by each member
was 10.68, while the number of emotional support inter-
actions was 2.70. Additionally, the maximum and average
values of the two dimensions of support show a significant
difference, and the data exhibit a skewed distribution.

The correlation analysis in Table 8 shows that the
correlation coefficients between the dependent variables
(Informational Support and Emotional Support) and other
independent variables are all below 0.6, indicating no
high correlation between them. Similarly, the correlation
coefficients among explanatory variables are below 0.5,
suggesting no strong collinearity between independent
variables.

The variance inflation factor (VIF) for each independent
variable is below 10, confirming that there is no multi-
collinearity issue in the model, and each wvariable
provides a unique contribution to the analysis.

This analysis suggests that each dimension of profes-

Variables Samples Mean Standard Deviation Minimum Maximum
Interaction_frequency 1222 1.237 0.649 0.250 8.104
Interaction_intensity 1222 1.706 1.676 1.000 23.000
Community_trust 1222 0.962 1.142 0.000 3.000
Community _identity 1222 3.312 19.395 0.000 466.000
Professional_knowledge 1222 4.461 4.976 0.000 33.000
Common_language 1222 0.608 0.168 0.000 0.919
Identity Rights 1222 3.863 2.704 0.000 12.000
Community_Tenure 1222 22.986 33.270 0.000 167.100
External_Incentives 1222 764.471 4200.483 0.000 96586.000
Informational_support 1222 10.677 49.490 0.000 1035.000
Emotional_support 1222 2.696 10.229 0.000 176.000
Table 8 Correlation analysis between variables (Pearson correlation coefficient)

Variables (€)) 2) 3) “) 4) (6) (@) ®) 9) (10) (1 VIF
(1) Interaction_frequency 1.000 1.084
(2) Interaction_intensity —0.121 1.000 1.055
(3) Community_trust 0.059 0.014 1.000 1.080
(4) Community_identity 0.042 0.008 0.107 1.000 1.180
(5) Professional_knowledge 0.125 0.186 0.002 0.036 1.000 1.160
(6) Common_language 0.169 0.164 0.012  —0.025 0.476 1.000 1.180
(7) Identity Rights 0.093 —0.010  0.348 0.340 0.020 0.059 1.000 1.861
(8) Community Tenure -0.061  -0.013  0.259 0.303 —0.009 -0.047 0.573  1.000 1.587
(9) External Incentives —-0.019 0.011 0.150 0.179 0.014 -0.042 0395 0.176  1.000 1.269
(10) Informational_support 0.457 0.064 0.086 0.191 0.154 0.107 0210  0.007  0.070  1.000 -
(11) Emotional_support 0.415 0.123 0.061 0.204 0.115 0.143 0.234  0.004 0.075 0.769  1.000 -
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sional capital (DCPC, SCPC, and HCPC) represents establish the following multiple linear regression model.
distinct aspects of members’ engagement and contributions  The dependent variables are informational support and
to the OP SC; Wit'h no significant overlap, allowing us 0 emotional support, and the independent variables include
rule out collinearity concerns. interaction frequency, interaction intensity, community
trust, community identity, professional knowledge,
common language, identity rights, community tenure,
4.4.1 The impact of SCPC on social support external incentives.

Linear regression model with informational support as

Based on the research hvpotheses we develoned. we the dependent variable:
|

4.4 Regression analytics

Informational_Support, = 5, + B, Interaction_Frequency, + B,Interaction_Intensity, + 3;Community Trust+
B.Community_Identity, + BsPro fessional_Knowledge, + ,Common_Language, + [3;1dentity Rights,+
BsExternal Incentives, + ,Community Tenure, + &;, )

Linear regression model with emotional support as the dependent variable:

Emotional_S upport, = B, + B,Interaction_Frequency, + 5,Interaction_Intensity, + B;Community_Trust,+
BisCommunity_Identity,+ BsProfessional_Language, + ,Common_Language, + 3;1dentity Rights+
BsExternal Incentives, + ByCommunity Tenure, + &, 2)

where B;,i =1, 2,..., 9 are estimated parameters, i refers  in the model are shown in Table 9 and Fig. 5.
to an individual patient, and &; is the error term. The regression results of Model 1 (informational
To deal with the skew distribution of dependent vari-  support as the dependent variable) indicate that: (1) For
ables, we employ the logarithm of dependent variables. DCPC, interaction frequency has a significant positive
The coefficients of the two regression models are calcu- impact on the provision of informational support (8 =
lated by least square estimation. To compare the coeffi- 0.284, P<0.001); interaction intensity also has a significant
cients in the two regression models, we perform a regres-  positive impact on the provision of informational support
sion with the standard coefficients as results. The regres- (8 = 0.139, P < 0.001). Thus, Hla is supported. (2) For
sion coefficients and statistical significance of variables = SCPC, community trust has no significant effect on the

Table 9 Results of the impact of SCPC on social support

DV Ln(Informational _Support) (Model 1) Ln(Emotional _Support) (Model 2)
v Std Coefficients p-value Std Coefficients p-value
Constant 0.000 1.000 0.000 1.000
(DCPC)

Interaction_frequency 0.284™* 0.000 0.319™" 0.000
Interaction_intensity 0.139"* 0.000 0.153™** 0.000
(SCPC)

Community_trust —0.043 0.062 —-0.024 0.338
Community_identity 0.050" 0.031 0.070™ 0.006
(HCPC)

Professional_knowledge 0.303*** 0.000 0.094*** 0.000
Common_language 0.147* 0.000 0.169™* 0.000
Identity_rights 0.375""* 0.000 0.357"" 0.000
(Control Variables)

Community_tenure —-0.135™* 0.000 —-0.197"** 0.000
External_incentives —0.031 0.187 0.025 0.319
Adjusted R_square 0.437 0.343

Note: *** represents p < 0.001, ** represents p < 0.01, * represents p < 0.05
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Fig. 5 Regression results.

provision of informational support (8 = —0.043, P >
0.05); community identity has a significant positive
impact on the provision of informational support (8 =
0.050, P < 0.05). Thus, H2b is partially supported.
(3) For HCPC, professional knowledge has a positive
impact on the provision of informational support (8 =
0.863, P < 0.001), and common language has a positive
impact on the provision of informational support (8 =
0.147, P <0.001). Thus, H3a is supported.

Model 2 is a regression model for emotional support,
and it explains 34.3% of the variation of the dependent
variable. According to the regression results of Model 2,
we see that: (1) For DCPC, interaction frequency has a
significant positive impact on the provision of emotional
support (f = 0.319, P < 0.001); interaction intensity has a
significant positive impact on the provision of emotional
support (B = 0.153, P < 0.001). Thus, H1b is supported.
(2) For SCPC, trust has no significant effect on the provi-
sion of emotional support (8 = —0.024, P > 0.05);
community identity has a significant positive impact on
the provision of emotional support (8 = 0.070, P < 0.05).
Thus, H2b is partially supported. (3) For HCPC, profes-
sional knowledge has a positive impact on the provision
of emotional support (8 = 0.094, P <0.001), and common
language also has a positive impact on the provision of
emotional support (8 = 0.169, P < 0.001). Thus, H3b is
supported.

4.4.2 The moderating effect of identity rights

To test the moderating effect of identity rights on the
impact of professional capital on social support, we add
the interaction variables of explanatory variables and
identity rights into the preliminary regression model in
steps. The regression analysis results are shown in
Table 10 and Table 11.

Compared with the results of Model 1 shown in

Table 9, Models 3 and 4 have better explanatory ability
(the adjusted R-squares are improved). The results show
that identity rights have a significant positive moderating
effect on the relationship between DCPC (interaction
frequency and interaction intensity) and informational
support (8 = 0.550, P < 0.001 and 8 = 0.139, P < 0.01,
respectively). Meanwhile, Models 5 and 6 show
decreased explanatory ability (the adjusted R-squares
decrease). The results show that identity rights have no
significant moderating effect on the relationship between
SCPC (community trust and community identity) and
informational support (8 = 0.550, P > 0.05 and 8 =0.139,
P > 0.05, respectively). For the moderating effect on the
relationship between HCPC (professional knowledge and
common language) and informational support, the results
show that identity rights have a significant positive
moderating effect (8 = 0.256, P < 0.001 and 8 = 0.351,
P <0.001).

Compared with the results of Model 2 shown in
Table 9, Models 9 and 10 show improved explanatory
ability (the adjusted R-squares are improved). The results
show that identity rights have a significant positive
moderating effect on the relationship between interaction
frequency and emotional support (8 = 0.583, P < 0.001),
while identity rights have no significant effect on the
relationship between interaction intensity and emotional
support (8= 0.079, P> 0.05). Meanwhile, the explanatory
ability of Models 11 and 12 is not improved. The results
show that identity rights have no significant moderating
effect on the relationship between trust and emotional
support (B = —0.083, P > 0.05); identity rights do not
have a significant moderating effect on the relationship
between interaction intensity and emotional support (8 =
—0.086, P > 0.05). For the relationship between HCPC
and social support, the results show that identity rights
have a significant positive moderating effect for profes-
sional knowledge and common language (8 = 0.209, P <
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Independent Variables Model 3 Model 4 Model 5 Model 6 Model 7 Model 8
Constant 0.000 0.000 0.000 0.000 0.000 0.000
(DCPC)

Interaction_frequency —0.034 0.281"™ 0.284""* 0.284""* 0.278*"* 0.279***
Interaction_intensity 0.133** 0.034 0.140™" 0.139™* 0.147"** 0.144**
(SCPC)

Community_trust —0.049™ —0.043 —0.053 —0.043 —0.040 —0.038
Community _identity 0.019 0.0479" 0.050" 0.068 0.035 0.051"
(HCPC)

Professional_knowledge 0.305™" 0.306™" 0.303™" 0.303™" 0.113* 0.305*™
Common_language 0.142"*" 0.154™" 0.148"* 0.148™" 0.158"" 0.044
Identity_rights —0.009 0.311™" 0.370™* 0.375™* 0.272"** 0.086
(Control Variables)

Community_tenure -0.104™" —-0.137"* -0.136™" —-0.136™" —-0.141"" —-0.129""*
External_incentives -0.018 —0.037 —0.033 —-0.031 —0.043 —-0.023
(Moderating Effect)

Identity_rights™ Interaction_frequency 0.550"*"

Identity rights™ Interaction_intensity 0.139*

Identity rights* Community_trust 0.014

Identity rights™ Community _identity -0.018

Identity_rights™ Professional_knowledge 0.256™"

Identity rights™ Common_language 0.315"
Adjusted R_square 0.472 0.440 0.436 0.436 0.453 0.443

Note: *** represents p < 0.001, ** represents p < 0.01, * represents p < 0.05

0.001 and B =0.462, P < 0.001, respectively).

4.4.3 Robustness tests

To ensure the reliability of our statistical significance
calculations, we conduct robustness testing on our model,
employing four methods with seven robustness analyses.
At the variable level, we alter the measurements of the
dependent and independent variables and then carry out
the regression analysis again. First, considering the possi-
bility that the amount of social support contained in the
interaction records with different word counts may indicate
different levels of support, we use the textual length of
interaction records with informational and emotional
support to measure the strength of social support (as our
dependent variable). Second, in order to avoid the repre-
sentation bias in model construction variables obtained
from empirically collected data, we use similar data with
different statistical dimensions (e.g., average number vs.
total amount, active participation days vs. data collection
period) and different measurement methods (e.g., crawled
numbered data vs. text mining data) to create alternative
calculations of professional capital (i.e., DCPC, SCPC,
HCPC). Third, we introduced MC-BERT, a large

language model pretrained on Chinese medical texts, as
an alternative method for measuring Common Language
in HCPC. Fourth, we applied Negative Binomial regression
as a robustness check, which introduces an additional
dispersion parameter, allowing it to handle over dispersed
count data more effectively. Finally, to examine the
different moderating effects of identity rights on profes-
sional capital and social support, we select samples of
low-right and high-right members using a sample grouping
method, then conduct regression analysis to observe
whether the conclusions obtained are similar to our original
conclusions. The results almost totally confirm our previ-
ous findings, with details provided below.

Robustness tests with alternative measurements of
dependent variables. To test the robustness of the
research model at the variable level, considering the
different measurement methods of independent and
dependent variables, we replace the value with other indi-
cators. In the main regression model, we use the number
of replied posts containing informational support or
emotional support to measure social support. Considering
that the amount of social support contained in the replied
posts of different lengths may be different, we redefine
the informational support variable as the textual length of
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Table 11 Regression results with the moderating effect (emotional support)
Independent variables Model 9 Model 10 Model 11 Model 12 Model 13 Model 14
Constant 0.000 0.000 0.000 0.000 0.000 0.000
(DCPC)
Interaction_frequency -0.018 0.317*" 0.320"*" 0.319" 0.314*™ 0.311***
Interaction_intensity 0.145™* 0.093" 0.152™** 0.152™* 0.158™* 0.159**
(SCPC)
Community_trust —0.0298 —0.024 0.031 —0.0242 —0.021 —0.016
Community _identity 0.037 0.068" 0.074™ 0.1556 0.058" 0.072**
(HCPC)
Professional_knowledge 0.097"** 0.096™** 0.094"** 0.094™* -0.0609 0.0974"**
Common_language 0.163™" 0.172™* 0.167"* 0.170™" 0.178"" 0.018
Identity rights
(Control Variables) —0.051 0.320™™ 0.387""" 0.355"™ 0.274™ —0.0675
Community_tenure -0.164™* —-0.198™* -0.196™"* —-0.199™" —-0.202""* —-0.188"**
External_incentives 0.040 0.0219 0.034 0.0271 0.016 0.038
(Moderating Effect)
Identity rights™ Interaction_frequency 0.583"**
Identity rights™ Interaction_intensity 0.079
Identity rights* Community_trust —0.083
Identity rights™ Community _identity -0.086
Identity_rights™ Professional_knowledge 0.209"*
Identity rights™ Common_language 0.462"™"
Adjusted R_square 0.382 0.344 0.344 0.343 0.354 0.356
Note: *** represents p < 0.001, ** represents p < 0.01, * represents p < 0.05.
the records that contain informational support and posts Interactionyrequency = member’s login days _

by the member in the OPSC during that period. The
emotional support variable is redefined as the textual
length of the records that contain emotional support and
posts by the member in the OPSC during that period.
Then we carry out the regression analysis again.

The results of the new regression analysis are shown in
Table 12. They show that DCPC (interaction frequency,
interaction intensity) and HCPC (professional knowledge,
common language) have significant positive effects on the
provision of informational support and emotional support,
while SCPC (community trust, community identity) has
no significant impact on the provision of social support.
This conclusion is similar to our previous results, indicating
that the regression model results are robust.

Robustness Tests with Alternative Measurements of
DCPC. For the measurement of DCPC in our main
regression model, we measure interaction frequency
using the average number of posts the target member
participates in during an active day. To measure interaction
frequency in our robustness tests, we use the total
frequency of the member’s login behaviors in the obser-
vation period.

observation period

For interaction intensity, the main model uses the average
number of interaction records replied to by the member
under participating posts. We now define interaction
intensity as the average number of records replied to by
the member during their active days.

total number of interaction records

Interaction_Intensity = - :
observation period

The results of the regression are shown in Table 13
below. Except for the fact that the influence of professional
knowledge on emotional support is no longer significant,
the results of this regression are similar to those in the
main model.

Robustness tests with alternative measurements of
SCPC. In our main regression model, the quantitative
value of the degree of disclosure of personal information
(age, gender, place of residence) of the OPSC member
(0-3) is used to measure community trust (one dimension
of social capital). To test the reliability of the measure-
ment, we use the member’s mailbox authentication status
in the OPSC to measure their degree of trust in the
community. We choose this factor because it has been
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Table 12 Regression results (robustness tests by dependent variables)

DV In(Informational_Support)) In(Emotional_Support)

v Std coefficients p-value Std coefficients p-value
Constant 0.000 1.000 0.000 1.000
(DCPC)

Interaction_frequency 0.187"* 0.000 0.252"** 0.000
Interaction_intensity 0.135"** 0.000 0.156"™* 0.000
(SCPC)

Community_trust —0.023 0.336 —-0.011 0.683
Community _identity 0.029 0.214 0.043 0.097
(HCPC)

Professional_knowledge 0.374""* 0.000 0.129"** 0.000
Common_language 0.193"** 0.000 0.193""* 0.000
Identity_rights 0.273*** 0.000 0.320""* 0.000
(Control Variables)

Community_tenure -0.087""" 0.002 -0.178""* 0.000
External_incentives —0.036 0.131 0.013 0.627
Adjusted R-square 0.420 0.303

Note: *** represents p < 0.001, ** represents p < 0.01, * represents p < 0.05.

Table 13 Regression results (robustness tests by DCPC)

DV In(Informational_Support)) In(Emotional_Support)

v Std coefficients p-value Std coefficients p-value
Constant 0.000 1.000 0.000 1.000
(DCPC)

Interaction_frequency 0.638™" 0.000 0.650™" 0.000
Interaction_intensity 0.136™ 0.003 0.182"** 0.000
(SCPC)

Community_trust —-0.011 0.484 0.009 0.637
Community _identity —0.023 0.157 —0.007 0.723
(HCPC)

Professional_knowledge 0.181""* 0.000 —-0.033 0.101
Common_language 0.088™" 0.000 0.106™** 0.000
Identity_rights 0.138"** 0.000 0.115" 0.000
(Control Variables)

Community_tenure —-0.013 0.508 -0.070™" 0.001
External_incentives —-0.018 0.285 0.039" 0.036

Adjusted R-square 0.722

0.649

Note: *** represents p < 0.001, ** represents p < 0.01, * represents p < 0.05.

proven that users’ authentication behavior (e.g., verifying
their email, telephone number, or identification number)
is related to community trust (Liu et al., 2005).

At the same time, we reconsider the measurement of
community identity. Another potential way of evaluating
community identity is through the preference of members
for the group (Ellemers et al., 1999). According to a

previously mentioned study (Cassell and Tversky, 2005),
the frequency of using internal-group words (e.g., we,
our, us, sugar friends, etc.) reflects the individual’s pref-
erence for the organization’s community identity. There-
fore, we take as our alternative measurement the number
of times that members use internal group pronouns.

The results of the regression analysis are shown in
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DV In(Informational_Support)) In(Emotional_Support)

v Std coefficients p-value Std coefficients p-value
Constant 0.000 1.000 0.000 1.000
(DCPC)

Interaction_frequency 0.276"*" 0.000 0.313"* 0.000
Interaction_intensity 0.132*" 0.003 0.146"™* 0.000
(SCPC)

Community_trust 0.062™ 0.006 0.040 0.1
Community _identity 0.043 + 0.054 0.051" 0.034
(HCPC)

Professional_knowledge 0.294*** 0.000 0.086"™" 0.001
Common_language 0.136"™ 0.000 0.159*** 0
Identity rights 0.382""" 0 0.371"** 0
(Control Variables)

Community_tenure —-0.129 0 -0.188""* 0
External_incentives —0.033 0.163 0.027 0.291

Adjusted R-square 0.438

0.343

Note: *** represents p < 0.001, ** represents p < 0.01, * represents p < 0.05, + represents p < 0.1.

Table 14. The conclusion is consistent with the results of
the previous analysis except for the fact that the effect of
community trust on informational support becomes
significant, indicating that the regression results in the
main paper are robust.

Robustness Tests with Alternative Measurements of
HCPC. In the main model, natural language processing
is employed to mine and calculate the text of members’
posts and replies. Due to the limitations of the LDA
model in solving the topic discovery problem in short
text, the vector space model based on TF-IDF is also
commonly used in text similarity calculation. Therefore,
as an alternative to using the similarity between members
and forum topics (LDA model) to measure common
language, we use the prototype language similarity calcu-
lation method to calculate the cosine similarity between
the interaction records of the member (expressed as TF-
IDF weighted eigenvectors) and the community forum
prototype messages (the average value of all message
vectors in the OPSC). At the same time, we replace
professional knowledge as a measurement factor by the
total number of professional words used by the member.

The results of the regression analysis are shown in
Table 15. The conclusion is consistent with the results in
the main paper, indicating that the paper’s regression
results are robust.

Robustness Tests with Alternative Measurement of
Common Language in HCPC. To evaluate the robustness
of our research model, we employed an alternative
measurement of the common language variable. Previ-
ously, common language was quantified using Latent

Dirichlet Allocation (LDA), a widely-used topic modeling
technique. LDA calculates the similarity between a
member’s interaction records and the community’s overall
thematic focus by generating and comparing topic distri-
butions. While effective in capturing thematic alignment,
LDA’s reliance on predefined topics may limit its ability
to represent nuanced semantic relationships within the
text comprehensively.

To address this limitation, we introduced MC-BERT, a
large language model pretrained on Chinese medical
texts, as an alternative method for measuring Common
Language (Zhang et al., 2020a). Unlike LDA, which
focuses on word co-occurrence patterns, MC-BERT
generates contextualized semantic embeddings that
capture deeper linguistic and contextual relationships. By
leveraging MC-BERT, we generated semantic embeddings
for both the member texts and the community text, then
calculated the cosine similarity between these embeddings
to measure their alignment. This similarity score served
as a quantitative representation of a member’s proficiency
in the shared language of the community.

The results in Table 16 align with those from the LDA-
based measurement. However, the effect of professional
knowledge on emotional support is no longer significant.
Aside from this, the findings are consistent with the main
model.

Robustness Tests with Negative binomial regres-
sions. To test the robustness of our research model, we
initially employed Poisson regression, which is a standard
approach for modeling count data. However, we found
that the variances of the dependent variables were signifi-



1114 Front. Eng. Manag. 2025, 12(4): 1094-1123

Table 15 Regression results (robustness tests by HCPC)

DV In(Informational_Support) In(Emotional_Support)

v Std Coefficients p-value Std Coefficients p-value
Constant 0.000 1.000 0.000 1.000
(DCPC)

Interaction_frequency 0.116*** 0.000 0.170™"* 0.000
Interaction_intensity 0.062"" 0.003 0.085"™* 0.000
(SCPC)

Community_trust —0.044" 0.039 -0.025 0.271
Community _identity -0.014 0.504 0.002 0.944
(HCPC)

Professional_knowledge 0.417"* 0.000 0.378™"* 0.000
Common_language 0.323""* 0.000 0.175™* 0.000
Identity_rights 0.315"*" 0.000 0.317"" 0.000
(Control Variables)

Community_tenure -0.069™" 0.006 —-0.151""* 0.000
External_incentives —0.061 0.005 —0.009 0.707

Adjusted R-square 0.529

0.435

Note: *** represents p < 0.001, ** represents p < 0.01, * represents p < 0.05, + represents p < 0.1

Table 16 Regression results (robustness tests alternative measurement of common language in HCPC)

DV In(Informational_Support) In(Emotional_Support)

v Std Coefficients p-value Std Coefficients p-value
Constant -1.822"** 0.000 -1.892*" 0.000
(DCPC)

Interaction_frequency 0.545™" 0.000 0.457""* 0.000
Interaction_intensity 0.093*" 0.002 0.099"** 0.000
(SCPC)

Community_trust —0.022 0.578 —-0.015 0.631
Community_identity 0.003 0.074 0.003" 0.038
(HCPC)

Professional_knowledge 0.074*** 0.000 0.014 0.076
Common_language 1.994"** 0.000 1.882""* 0.000
Identity_rights 0.181"** 0.000 0.143** 0.000
(Control Variables)

Community_tenure -0.005™" 0.005 -0.005""* 0.000
External_incentives 0.000 0.399 0.000 0.366

Adjusted R-square 0.366

0.350

Note: *** represents p < 0.001, ** represents p < 0.01, * represents p < 0.05.

cantly larger than their mean, indicating overdispersion.
This violates the key assumption of Poisson regression,
which requires the mean and variance of the dependent
variable to be equal.

To address this issue, we applied Negative Binomial
regression as a robustness check. Negative Binomial
regression introduces an additional dispersion parameter,

allowing it to handle over dispersed count data more
effectively. The results of the Negative Binomial
regression are presented in Table 17, showing the coeffi-
cients of the explanatory variables. Additionally, the Inci-
dent Rate Ratios (IRRs) derived from the Negative Bino-
mial model are shown in Table 18 for better interpretabil-
ity. Both tables demonstrate consistent findings: DCPC
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Table 17 Regression results (robustness tests by negative binomial regressions)

DV Informational _Support Emotional_Support

v Std coefficients p-value Std coefficients p-value
Constant -2.909"** 0.000 -5.022""* 0.000
(DCPC)

Interaction_frequency 0.970* 0.000 0.880™*" 0.000
Interaction_intensity 0.269™"* 0.000 0.253*** 0.000
(SCPC)

Community_trust —0.060 0.255 —0.083 0.159
Community_identity 0.002 0.071 0.003 0.466
(HCPC)

Professional_knowledge 0.090™"* 0.000 0.035" 0.033
Common_language 2.313" 0.000 4.048™ 0.000
Identity_rights 0.259™"* 0.000 0.297*** 0.000
(Control Variables)

Community_tenure -0.005" 0.012 -0.006" 0.027
External_incentives —0.001 0.514 0.001 0.906
o 1.475, 95%CI: [1.303; 1.668] 1.684, 95%CI: [1.410; 2.010]

Note: *** represents p<0.001, ** represents p<0.01, * represents p<0.05.

Table 18 Regression results (robustness tests by negative binomial regressions)

DV Informational_Support Emotional_Support

v IRR p-value IRR p-value
Constant 0.055™™ 0.000 0.007*** 0.000
(DCPC)

Interaction_frequency 2,637 0.000 24117 0.000
Interaction_intensity 1.309" 0.000 1.288™* 0.000
(SCPC)

Community_trust 0.941 0.255 0.920 0.159
Community_identity 1.002 0.071 1.003 0.466
(HCPC)

Professional_knowledge 1.094*** 0.000 1.036" 0.033
Common_language 10.106™" 0.000 57.265™** 0.000
Identity_rights 1.295*" 0.000 1.346™" 0.000
(Control Variables)

Community_tenure 0.995" 0.012 0.994* 0.027
External_incentives 1.000 0.514 1.000 0.906
o 1.475, 95%CI: [1.303; 1.668] 1.684, 95%CI: [1.410; 2.010]

Note: *** represents p < 0.001, ** represents p < 0.01, * represents p < 0.05.

(interaction frequency, interaction intensity) and HCPC
(professional knowledge, common language, and identity
rights) have significant positive effects on the provision
of informational and emotional support, while SCPC
(community trust, community identity) remains insignifi-
cant. These results confirm the robustness of our research
model and findings.

Robustness tests with subgroup regression. To test
the moderating effect of identity rights on professional
capital and social support, we use the sample grouping
method to select a sample of low-right and high-right
members, then conduct regression analysis to observe
whether similar conclusions could be obtained. Consider-
ing that the difference of the distribution frequency of
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different ranks is too big, the samples with identity rights
values of 1 and 2 are classified as the low identity rights
group, and the samples with identity rights values greater
than or equal to 7 are classified as the high identity rights
group. The regression analysis results of each group are
shown in Table 19.

From Table 19, which compares the regression results
of each subgroup where the dependent variable is infor-
mational support, we see that the interaction frequency of
the high-right group has a stronger effect on providing
informational support than that of the low-right group
(low: g = 0.079, p < 0.05; high: g = 0.475, p < 0.001).
Interaction intensity of high-right members has a stronger
effect on providing informational support than that of low-
right members (low: 8= 0.118, p <0.01; high: 8=10.198,
p < 0.001). These results show that the impact of the
professional knowledge of high-right group members on
informational support is stronger than that of low-right
group members (low: § = 0.341, p < 0.001; high:
B =0.354, p < 0.001). The impact of common language
on high-right members’ informational support provision
is lower than that the impact for low-right members (low:
B=0.205, p <0.001; high: B =0.092, P <0.1).

Comparing the regression results of each subgroup
where the dependent variable is emotional support, we
see that the impact of the interaction frequency on infor-
mational support provision of the high-right member
group is stronger than it is in the low-right group (low:
B£=0.167,p<0.001; high: 3=0.510, p<0.001). Interaction
intensity of the high-right group has a stronger effect on

Table 19 Regression results (robustness tests by sub-group regression)
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informational support provision than it does for the low-
right group (low: 8 = 0.154, p < 0.001; high: 8 = 0.157,
p < 0.01). The impact of professional knowledge of the
high-right group on informational support provision is
stronger than that of the low-right group (low: B = 0.038,
P > 0.1; high: B = 0.116, P < 0.05). The impact of
common language on high-right members’ informational
support provision is lower than that of the low-right
group (low: 8 = 0.188, p < 0.001; high: 8 = 0.153, p <
0.01). Except for the moderating effect of identity rights
on common language, which differs from our previous
results, the conclusions are similar to the results of the
main analysis. This consistency demonstrates that the
moderating effect of identity rights on DCPC and HCPC
obtained in the informational support and emotional
support models in the main paper is credible.

5 Discussion

5.1 Key findings

This study examines the comprehensive influence of
professional capital (conceptualized using a three-dimen-
sional framework: human capital, social capital, and deci-
sional capital) on OPSC members’ provision of informa-
tional and emotional support. By integrating econometric
modeling and text mining techniques, we were able to
provide a more nuanced and accurate assessment of the
effects of professional capital on social support behaviors

DV/IV In(Informational_Support)) In(Emotional_Support)
Sample Groups Low group High group Low group High group
Constant 0.000 0.000 0.000 0.000
(DCPC)

Interaction_frequency 0.079" 0.475™* 0.167"* 0.510™"
Interaction_intensity 0.118" 0.198™* 0.154™" 0.157"
(SCPC)

Community_trust —0.059 —-0.016 0.034 —0.081
Community_identity 0.061 0.066 0.029 0.113*
(HCPC)

Professional_knowledge 0.341"™ 0.354™" 0.038 0.116"
Common_language 0.205"** 0.092* 0.188™* 0.153*"
Identity_rights 0.019 0.095 0.033 0.069
(Control Variables)

Community_tenure 0.036 —0.044 —0.068 -0.102*
External_incentives 0.037 0.006 —-0.072% 0.122"
Sample Size 533 237 533 237
Adjusted R-square 0.278 0.507 0.106 0.431

Note: *** represents p < 0.001, ** represents p < 0.01, * represents p < 0.05, + represents p <0.1.
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within OPSCs.

Our key findings highlight the holistic nature of
professional capital, emphasizing how its three dimensions
collectively contribute to the provision of social support:

Decisional Capital (DCPC): Both interaction frequency
and interaction intensity have significant positive effects
on the provision of informational and emotional support
(Models 1 and 2). These results confirm that members’
decision-making abilities, built through frequent and deep
interactions, are critical to social support provision. This
reinforces the notion that DCPC plays a pivotal role in
facilitating support, as it reflects both the regularity and
depth of engagement necessary for effective decision-
making and community contribution.

Social Capital (SCPC): The findings indicate that
community identity has a small but significant effect on
both informational and emotional support, while commu-
nity trust does not. This suggests that in OPSCs, social
capital plays a more limited role compared to human and
decisional capital. Community identity encourages proso-
cial behaviors (Staub et al., 1984), but its impact is
modest due to the platform’s focus on information
exchange over emotional bonding (Roland and Tirole,
2006). As members assume expert roles, their contributions
are driven more by knowledge-sharing than by deep
emotional connections (Blank et al., 2010), making social
capital a secondary factor in their participation.

Human Capital (HCPC): The findings highlight a clear
division of roles within human capital (HCPC): Profes-
sional knowledge has the strongest impact on informational
support (B = 0.303), showing that members with expertise
effectively reduce uncertainty and solve problems, aligning
them with more technical, expert-driven roles; Common
language plays a key role in emotional support (p =
0.169, p = 0.000), facilitating emotional connections
through shared communication styles, enabling empathy
and care. This underscores the dual nature of HCPC,
where knowledge serves informational needs and
language fosters emotional bonds, reflecting the multi-
faceted contributions of members.

Moderating Effect of Identity Rights: Identity rights
positively moderate the effects of both DCPC and HCPC
on social support (Models 3 to 14). As a member’s identity
rights increase, the influence of their professional capital
on social support also grows. This suggests that high-
level members, through the accumulation of professional
capital, gain more opportunities and status within the
community, prompting them to exhibit greater social
support behaviors. This finding supports the use of identity
rights as a criterion for user segmentation in OPSCs
(Zhang et al., 2020b).

Control Variables: The community tenure of a member
negatively affects their provision of social support, aligning
with the observation that user engagement tends to
decline over time in virtual communities (Zhang et al.,
2017b). This is particularly relevant in chronic disease

1117

communities, where users are highly engaged when their
disease is newly diagnosed but reduce activity as their
condition stabilizes (Reynolds et al., 2018). Additionally,
we found that external incentives in the form of monetary
incentives does not significantly impact the production of
informational or emotional support, reinforcing that
patients’ social support behaviors are driven more by
prosocial motivations than financial rewards.

5.2 Theoretical implications

Building on the findings and analysis, this study provides
several expanded theoretical contributions that enhance our
understanding of social support provision within online
patient support communities (OPSCs), particularly through
the lens of social identity theory and professional capital.

First, this research deepens the application of social
identity theory by showing how community participants
develop a doctor-like identity through their accumulated
professional capital. This extends the theory beyond its
traditional organizational and social contexts, applying it
in a healthcare environment where patients assume expert-
like roles. By identifying with the community and
perceiving themselves as quasi-professional contributors,
members are motivated to provide both informational and
emotional support (Stewart Loane and Webster, 2017).
This finding offers a new perspective on how self-
concept and group identity are shaped in patient-driven
healthcare models, where professional expertise emerges
organically through experience.

Second, while previous studies have demonstrated the
importance of doctors’ professional capital in online
health communities—helping them gain social and
economic benefits (Guo et al., 2017) and improve perfor-
mance (Wang et al., 2023)—this study reveals that OPSC
members also develop professional capital and use it to
provide social support. This study also expands the
professional capital framework—previously used to
describe the skills and influence of formal professionals
like doctors—by demonstrating how non-professional
community members in OPSCs develop and utilize their
own forms of professional capital. The research shows
that human capital (HCPC), such as professional knowl-
edge and common language, and decisional capital
(DCPC), represented by interaction frequency and inten-
sity, significantly influence the provision of social
support (Zhou, 2020). Importantly, social capital (SCPC),
particularly community identity, plays a role in fostering
emotional connections, albeit more modestly (Chen et al.,
2020a). This reconceptualization of professional capital
highlights how informal expertise—derived from
personal experience with chronic illness—can drive
meaningful contributions in health-focused online
communities.

Third, the study highlights the effectiveness of social
incentive mechanisms—such as identity rights—over
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traditional monetary incentives in encouraging social
support behaviors in OPSCs. By demonstrating how
higher community status and rights enhance members’
ability to provide support as they accumulate professional
capital, the research offers valuable insights into the
design of community structures(Mpinganjira, 2019). This
finding supports the notion that prosocial behavior in
OPSCs is driven more by intrinsic motivations such as
community recognition and identity rather than by external
rewards. This shift away from monetary incentives offers
a new approach to fostering long-term engagement and
support within virtual health communities, reinforcing the
importance of social belonging and identity (Panzarasa
et al., 2020).

Finally, this research contributes to the evolving
discourse on patient-driven healthcare models by high-
lighting how professional capital and social identity inter-
sect to create a more empowered patient role in online
communities. The findings suggest that as patients
acquire knowledge and decisional abilities, they transition
from passive recipients of care to active participants who
share their expertise with others. This transformation
supports the democratization of healthcare, where
patients assume leadership and supportive roles typically
associated with professional caregivers. By exploring
how professional capital is leveraged in OPSCs, the study
adds to the understanding of how digital platforms can
reshape traditional healthcare dynamics and promote
patient-led community support (Guo et al., 2017; Kingod
etal., 2017).

5.3 Practical implications

This study’s findings on professional capital provide key
insights for improving OPSC platform design and social
support provision. The implications can be organized into
three main areas:

Leveraging Professional Capital to Enhance Social
Support: The concept of professional capital—encom-
passing members’ accumulated knowledge, skills, and
experience—offers key practical insights for OPSC plat-
form design. To maximize the impact of professional
capital on social support provision, platforms should
create mechanisms to identify and recognize members
with significant professional capital who can serve as
community advisors. These members, often seen as
experts by their peers due to their accumulated medical
knowledge and personal experience, can be encouraged
to share information and advice in dedicated spaces.
Moreover, members with strong community engagement
skills can be given roles that emphasize emotional
support, such as leading real-time chatrooms or discussion
groups. These features should be designed to enable
open, empathetic communication that strengthens
emotional bonds among community members, helping
them feel supported both cognitively and emotionally.
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Optimizing Membership Segmentation for Greater
Social Support: The study highlights the importance of
membership-based identity rights in motivating members
to contribute social support. OPSC practitioners should
focus on membership segmentation to maximize the
benefits of professional capital. By developing a tiered
membership structure, platforms can assign roles and
responsibilities to higher-level members, such as leading
support groups or mentoring new members. This segmen-
tation can foster a sense of community identity and
prompt members to contribute more actively to both
informational and emotional support.

Utilizing Text Mining for Personalized User Engage-
ment: The integration of text mining aligns with the
concept of professional capital by enabling platforms to
better harness members’ accumulated expertise and social
dynamics. By using machine learning algorithms to
analyze interaction records, OPSC platforms can auto-
matically identify users’ informational and emotional
support needs, which are closely tied to their professional
knowledge and community engagement. This allows the
platform to match members with similar conditions or
levels of expertise, fostering more personalized and rele-
vant interactions. In turn, this enhances peer matching
and deepens communication, optimizing how members
with strong professional capital contribute their knowledge
and emotional support to the community, making the
platform more engaged and supportive overall.

5.4 Limitations and future directions

Although this study has produced interesting findings and
contributes to both theory and practice, there are still
some limitations that reveal where future research is
needed. First, the research data used in this study is
collected from a Chinese OPSC. The sample is limited to
patients with one specific chronic disease (Type 2
diabetes), and our conclusions are not yet confirmed in
other OPSCs for other specific diseases (such as cancer
or heart disease). Second, due to the constraints of our
target OPSC’s functions, this work mainly uses text data
from historic interaction records for text mining. The data
acquisition period is short, and time effects or individual
fixed effects are not considered. In future work, the data
set can be further improved upon to build a panel data
analysis. Third, there is still room for improvement in the
trained machine learning model for social support category
classification and similarity calculation. Fourth, by
lagging the dependent variables behind the independent
variables, we reduce the two-way causal relationship
between variables. However, endogeneity is still
unavoidable. Future research could more rigorously
address this concern by adopting instrumental variable
(IV) approaches, which help isolate exogenous variation
in the independent variables. Potential instruments may
include platform-generated variables (e.g., randomized
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exposure to health content, interface changes, or timing
of platform-level nudges). Beyond IV estimation, future
studies can also incorporate structural equation modeling
(SEM) and path analysis to explore mediating and
moderating mechanisms. Latent variable modeling may
be employed to capture unobservable constructs such as
motivation, empathy, or perceived group norms that
influence social support behavior. To examine the temporal
interdependence between components of professional
capital and their dynamic relationship with social support,
structural panel vector autoregression (SPVAR) models
could be applied, enabling researchers to capture bidirec-
tional feedback across time within a unified framework.
Fifth, this study focuses on how professional capital
influences social support by emphasizing its role in identity
construction. Future research could further examine how
the three dimensions of professional capital are developed
and reinforced, especially by exploring the underlying
cognitive mechanisms that contribute to perceived profes-
sional identity. For instance, methods such as concept-
level knowledge mapping or semantic network analysis
may offer insights into how users accumulate and structure
knowledge of varying breadth and depth, and how these
knowledge configurations enhance their role salience and
perceived credibility in online support settings. Finally,
qualitative research methods (e.g., interviews or partici-
patory observation) may enrich our understanding of how
users perceive privacy risks, develop trust, and engage in
support behaviors in online patient communities.

6 Conclusions

This study provides a comprehensive analysis of the role
professional capital plays in social support provision
within Online Patient Support Communities (OPSCs).
Through the lens of Social Identity Theory and leveraging
large-scale empirical data, we explored the impact of the
three dimensions of professional capital of members to
provide both informational and emotional support.

By applying social identity theory, this research lever-
ages empirical data from an OPSC to measure the role of
professional capital in social support provision. We used
advanced techniques such as text classification, LDA
topic modeling, and professional dictionary matching
through natural language processing to assess the levels
of professional capital and social support among
members. Our hypotheses were tested using multiple
regression analyses.

The findings reveal that both decisional capital (DCPC)
and human capital (HCPC) have significant positive
effects on members’ provision of informational and
emotional support. However, social capital (SCPC)
shows limited influence, suggesting that social support
behaviors in OPSCs are driven by prosocial motivations
rather than traditional social relationship factors. Addi-
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tionally, the member’s level (reflecting community status
and rights) positively moderates the impact of professional
capital on social support, indicating that higher-level
members contribute more actively.

In conclusion, this study advances our understanding of
how professional capital influences social support behav-
iors in OPSCs. It highlights the unique motivations—
professional capital— behind patient-driven support and
provides practical insights for improving OPSC manage-
ment. These include optimizing member recognition
systems, enhancing peer-to-peer engagement, and devel-
oping features that leverage members’ expertise to foster
a more supportive community environment. The findings
offer a roadmap for creating more effective and sustainable
online health communities that better meet the needs of
their participants.

Appendix A: Annotation process

In this study, we conducted a detailed manual annotation
of user interactions from online communities for diabetes
patients, aiming to categorize each post into one of two
types of social support: emotional support and informa-
tional support.

1) Emotional _support refers to expressions of empa-
thy, encouragement, or psychological comfort, such as “I
completely understand how you feel” or “Keep going,
you can do this.”

2) Informational support includes actionable advice,
health knowledge, or medication guidance, such as
“Walking 30 minutes a day helps control blood sugar” or
“This medication should be taken after meals.”

To ensure scientific rigor, we developed comprehensive
annotation guidelines in collaboration with medical
experts specializing in diabetes management. These
guidelines included precise definitions, representative
examples, and rule-based decision criteria to support
consistent interpretation. They were iteratively refined
through several rounds of pilot annotation to enhance
clarity and applicability.

The annotation process followed a systematic work-
flow:

1) Independent Annotation: Two trained annotators
independently labeled the same set of text segments.

2) Adjudication: Disagreements were resolved by a
third expert adjudicator with specialized knowledge in
diabetes care. Final decisions were made based on estab-
lished guidelines and contextual interpretation.

3) Reliability Assessment: Inter-rater reliability
between the two annotators was assessed using Cohen’s
Kappa, resulting in a score of 0.89, indicating a high level
of agreement.
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