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Abstract within large-scale social media platforms where

As social media evolves into a core venue for
professional interaction and knowledge exchange,
understanding what drives engagement in online
communities of practice remains a crucial area of
inquiry. This study examines how gender and content
framing jointly influence peer engagement in an online
physician community (i.e., pathology community) on X.
Analyzing 2,467 patient case tweets using matched
sampling and negative binomial random-effects models,
we find that content authored by female physicians
receives more favorable engagement than content
authored by male physicians. Engagement also varies
by content framing: diagnostic challenges and curbside
consultations elicit more replies than mere shares.
Female physicians benefit more from sharing less
cognitively  demanding  content, while gender
differences diminish for complex cases. These findings
highlight the decision dilemma professionals face when
framing knowledge contributions and reveal how
identity signals and content strategies jointly shape
engagement in online communities of practice, offering
both theoretical and practical insights.

Keywords: communities of practice, content framing,
gender, social media, physicians

1 Introduction

More than a decade ago, McKinsey indicated that
the most powerful applications of social media
platforms such as collaboration and knowledge sharing
through online communities remain largely untapped
and that these applications could increase the
productivity of professionals and knowledge workers by
20 to 25% (Chui et al., 2012). An increasing number of
professionals from diverse disciplines are participating
in specialized communities on social media, yet the
nature of engagement within these communities remains
underexplored. For instance, physicians from various
medical specialties (Little and Romee, 2020) are
increasingly forming online communities of practice
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professional identities can be verified. Online
communities of practice facilitate interactions among
professionals who share work interests, backgrounds, or
roles, and offer key avenues for knowledge creation and
dissemination (Huang et al., 2015; Kuang et al., 2019;
Zhang et al., 2020). Many descriptive studies indicate
that physicians use social media for professional
purposes, such as sharing and disseminating knowledge
related to best practices, diagnosis of deidentified
patient cases, and advances in science and practice
(Connell et al., 2022). Therefore, active engagement
with knowledge is essential not only for the vitality and
long-term sustainability of these communities but also
for enhancing the visibility, reputation, and career
advancement of their members. However, the factors
driving community engagement with knowledge in
these  settings remain largely underexplored.
Accordingly, this study investigates how two key
drivers—contributors’ social identity, specifically
gender, and the framing of shared knowledge—along
with their interaction, shape engagement in online
communities of practice on social media. Understanding
how gendered perceptions of contributors and content
framing influence engagement is both theoretically and
practically important. Theoretically, it advances our
knowledge of how identity signals and communication
strategies shape participation in online professional
networks. Practically, it highlights potential inequities
in knowledge exchange by revealing biases in how
contributions from male and female members are
received by the community. These insights carry
implications not only for platform designers, online
community administrators, and  professional
organizations who can structure participation in ways
that foster inclusivity and more effective knowledge
sharing, but also for community members, who can
strategically frame their contributions to enhance
visibility, foster collaboration, and support equity in
professional engagement.

Engagement in online communities represents
cognitive, behavioral, or emotional dimensions (Brodie
et al, 2011, 2013) and most studies examine
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engagement in terms of interactive behaviors.
Engagement through interactive behaviors include
actions such as liking, sharing, or replying to posts (i.e.,
commenting). Both prior to and during their
engagement with these communities, professionals
often construct digital profiles to signal their expertise
(Havakhor et al., 2018; Kane et al., 2014) or to convey
forms of professional capital—such as titles,
publications, interaction frequency, or the volume of
online consultations—to enhance their visibility and
credibility. They also share knowledge-based content
that is shared, consumed, and diffused among other
professionals (Havakhor et al., 2018). Large-scale social
media platforms such as X (formerly Twitter) enable
professionals to have their identities verified and
displayed on their digital profiles, making personal and
professional characteristics such as gender, occupation,
and institutional affiliation visible to the community.
Professionals further express their identities through the
content they share (Kane et al., 2014). Content
framing—the focus or perspective chosen in presenting
content, specifically knowledge—can shape the
significance and emotional impact of the content
produced, thereby creating a decision dilemma,
influencing how the content creator’s identity is
perceived by the community and how the community
engages with that content.

Gender could be particularly influential when a
community of practice holds distinct role expectations
for men and women, as they assume that men are
presumably more capable in tasks such as medical
diagnosis, due to their competitiveness and greater
access to resources, while women are viewed as more
suited for roles aligned with their warm and nurturing
nature. For instance, recognition and advancement of
women in medical careers tend to be impacted by gender
perceptions (Howell, 2022; Lipscomb et al., 2021;
Villines, 2021). Although social media offers the
potential to promote gender equity (Woitowich et al.,
2021) by facilitating barrier-free interactions among
physicians across typical organizational and geographic
boundaries, it remains unclear whether—and in what
ways—gender differences emerge when physicians
choose to engage with professional knowledge on social
media. On the one hand, peers may be more likely to
engage with male physicians due to assumptions about
their greater expertise, competitive disposition, and
access to professional resources. On the other hand,
peers may be more inclined to interact with female
physicians based on assumptions about their communal
orientation, such as a greater tendency to help, care for
others, or demonstrate altruism toward the community
(Schmitt, 2016). Therefore, gender, as perceived
through digital professional profiles, may evoke
conflicting beliefs and expectations related to traits such

as agency and communality (Hentschel et al., 2019;
Dutz et al., 2022) within online communities of practice.

Beyond basic digital profiles that display gender
and professional background, the content professionals
share represents a critical nuance that may be equally
influential in shaping community engagement with that
content. Prior research on social media networks and
online knowledge communities suggests that users
actively leverage platform features to represent their
identities (Kane et al., 2014; Ma and Agarwal, 2007)
and engage with others in these communities. This
stream of research is grounded in self-presentation and
impression theories, which propose that individuals use
expressive and behavioral strategies—such as helping
behavior—to shape how they are perceived by others
(e.g., Leary, 1996). To signal expertise, physicians may,
for example, post diagnostic challenges involving
difficult or rare patient cases and invite responses from
the community. An alternative content framing strategy
may involve exhibiting helping behaviors that
simultaneously signal expertise, such as sharing an
interesting patient case solely with the intent of
educating the community, without necessarily
cognitively challenging its members. However, it
remains unclear whether such content framing
stimulates community engagement differently. For
instance, a diagnostic challenge incorporates a gamified
element that can stimulate engagement (Liu et al.,
2017). However, the high visibility of user behavior on
social media platforms may act as a double-edged
sword, influencing community interactions in complex
ways (Leonardi and Treem, 2020). On the one hand,
physicians who contribute correct answers or valuable
diagnoses through their replies can benefit from the
positive aspects of visibility, as they are more likely to
be perceived as successful within their community
(Leonardi and Treem, 2020). On the other hand,
professionals may feel apprehensive about responding
to challenges due to anxiety over how their expertise and
image will be judged within the community. As a result,
they might hesitate to engage through replies but may
still participate at a more superficial level, such as by
liking or retweeting a post.

The limited research on professional interactions in
online communities (e.g., Hwang et al., 2015) either
overlooks the differential impact of content creator
gender and content framing or remains restricted to
internal organizational contexts or enterprise social
media platforms (e.g., Leonardi, 2014; Leonardi, 2018).
This pattern in extant research is understandable given
the continued evolution of external social media use by
professionals across diverse disciplines, which
introduce important nuances. Building on the broader
discourse surrounding engagement behaviors in online
communities, we argue that professional interactions
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among physicians outside traditional organizational
boundaries introduce distinct dynamics that merit closer
examination. In the absence of a shared institutional
context, physicians participating in online communities
of practice may rely more heavily on individual cues—
such as the gender of the content creator and the framing
of content—to evaluate the relevance and value of
engaging with a given post. In large-scale online
communities, professionals’ activities, including shared
content and interactive behaviors, along with personal
characteristics like gender, are preserved in their digital
profiles, however, empirical studies that assess these
factors simultaneously are nonexistent.

Against this backdrop, we leverage archived social
media data to systematically examine the role of gender
and content framing within physician communities of
practice on social media. Our study examines three
research questions at the intersection of physicians’
gender and content framing: (1) What role does posting
physicians’ gender play in shaping engagement within
online communities of practice? (2) How do different
content framing strategies such as requests for
unofficial consultations and diagnostic challenges—
influence community engagement with that content? (3)
Are certain content framing strategies more effective for
specific genders in attracting community engagement?

To examine our research questions, we collated a
novel dataset of professional conversations within a
physician community on X (i.e. the pathology
community). Pathology is a visual medical specialty
dedicated to the in-depth study of bio-specimens (e.g.,
body tissue and bodily fluids) and is a cornerstone in
diagnosing diseases and determining treatment
protocols, patient care, and management (EI Hussein et
al., 2020). Pathologists are medical doctors who
complete a Doctor of Medicine (MD) degree followed
by a residency in pathology, similar to physicians in
other specialties. However, their practice differs from
the widely understood notion of a physician, as they do
not see patients face-to-face and instead leverage visual
media to generate insights that inform diagnosis,
prognosis, and treatment decisions, thereby bridging
science and clinical practice. Therefore, in this paper,
we use the terms “pathologists” and “physicians”
interchangeably to refer to members of the online
physician community examined in this study.

Before the social media era and the emergence of
smartphones, the practice of pathology mostly existed
as a back-office diagnostic testing service rather than a
front-line clinical service, partly due to the lack of direct
encounters between pathologists and patients (EIl
Hussein et al., 2020). The emergence and the continuous
growth of social media platforms and the recent
technological advances in pathology (e.g., digital
pathology, whole-slide imaging or WSI) have

remarkably reshaped the role of pathology as a medical
discipline, increasing the visibility of pathologists and
enabling them to connect with an extensive pathology
community, shattering traditional organizational and
geographic boundaries.

We select this setting as our research context
primarily for two reasons. First, as a visual discipline,
pathology has been able to leverage social media
platforms for knowledge sharing, curbside- and official-
consultations on challenging patient cases, and
professional interactions among pathologists, placing
pathologists at the forefront of leveraging social media
as an education forum (El Hussein et al., 2020). Second,
while conversations on X among physicians in most
medical communities could suffer from noise generated
by patients’ engagement in conversations, conversations
among pathologists primarily comprise images of
patient cases and technical jargon, that are hardly
inviting to patients. As a result, the pathology
community on X provides us with a clean research
context to study interactions among physicians (i.c.,
pathologists) in a professional context, effectively
bypassing patient-physician interactions common in
other medical communities on social media.

Drawing on professional conversations among
pathologists across 30 general and sub-specialties of
pathology on X, collected between March and June
2022, we identified 2,467 patient case-based tweets (i.c.,
case tweets) for our empirical analysis. We find that
physicians in this community employ three primary
content framing strategies: inviting the community to
offer second opinions on a patient case (i.e., curbside
consultation), challenging the community to diagnose a
case (i.e., diagnostic challenge), and simply sharing an
interesting case without specifically requesting input
(i.e., mere-share). With a holistic set of case- and
pathologist-specific controls, we employ random effects
negative binomial models as our benchmark
econometric specification.

Our analysis offers several novel findings. First, on
average, female physicians enjoy a more favorable
community engagement for cases they post, than for
male physicians. Specifically, cases created by female
physicians are retweeted 27% more often and replied to
25% more often than cases created by comparable male
physicians. Second, we find the community engages
more often with curbside consultations and diagnostic
challenges than with mere shares of cases through
replying, or by posting comments on patient cases.
Curbside consultations and diagnostic challenges
receive 69% more and 91% more replies respectively,
relative to mere shares. Third, we unravel interesting
interaction effects of posting physician gender and
content framing on engagement. Specifically, mere
shares created by female physicians are retweeted 27%
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more often and replied to 27% more often than mere
shares created by male physicians. Also, we find no
statistically significant difference between male and
female physicians in the community engagement they
receive for interactive or cognitively more demanding
cases such as curbside consultations or diagnostic
challenges. Curbside consultations posted by male
physicians receive replies 69% more often than a mere
share, while it is 99% for a diagnostic challenge.

This study advances research on online
communities of practice by moving beyond descriptive
accounts to provide theory-driven empirical evidence on
how contributor characteristics and content framing
shape professional engagement in highly visible digital
settings. First, our findings highlight the role of gender
as a social signal within professional communities,
extending theories such as status characteristics theory
and  stereotype-based  expectations in  online
interactions. Specifically, we show that female
physicians receive greater engagement for content
framed as collaborative or community-oriented (e.g.,
mere shares), reflecting how communal stereotypes
align with the prosocial norms of online communities of
practice. Second, we contribute to the literature on
content framing in professional knowledge-sharing
environments by demonstrating that interactive content,
such as diagnostic challenges, generates higher
engagement, particularly when posted by male
physicians. This suggests a correspondence between
content framing and gendered perceptions of
professional identity, with implications for how
professional contributions are received by a community.
Third, by uncovering the joint influence of gender and
content framing, we introduce a new perspective on
professional engagement online, where platform
visibility and peer accountability intersect with identity
signaling and motivational design. Taken together, these
insights enrich our understanding of engagement
dynamics in large-scale professional communities,
showing how personal identity and content strategy
interact in complex and consequential ways.

2 Theoretical background
2.1 Gender and community engagement

Beliefs about gender roles or traits in work settings
have received significant scholarly attention (Hentschel
et al., 2019; Dutz et al., 2022). Theories on gender
characteristics, such as Status Characteristics Theory
and Stereotyping (e.g., Berger et al., 1972; Berger and
Webster, 2018; Hentschel et al., 2019) suggest that
gender represents a status characteristic that could shape
beliefs and expectations for medical professionals in
terms of performance, productivity, and contribution

(Howell, 2022; Lipscomb et al., 2021). Women are
typically rated higher on communality (e.g., concern for
others, sociability, emotional sensitivity) and lower on
agency (e.g., instrumental competence, leadership
competence, assertiveness, independence) by both
genders (Hentschel et al., 2019). In the healthcare
domain, gender perceptions may interfere with women
recognition and advancement in medical careers
(Howell, 2022; Lipscomb et al., 2021; Villines, 2021).
For instance, a recent survey of physicians reveals that
male physicians are more likely to report professional
benefits from social media use (Woitowich et al., 2021),
and a different survey finds that women in academic
medicine have fewer followers, retweets, and likes
compared to their male peers (Zhu et al., 2019).

Moreover, research also suggests that men are
associated with the traits of being self-centered and
competitive while women are more cooperative, helpful
(Berger and Webster, 2018), and communal (Hentschel
et al., 2019). These beliefs or stereotypical expectations
may shift engagement behaviors in favor of women
within online communities of practice, as professional
interactions in these contexts often center on sharing
knowledge and experiences to support the community
and collaborate on problem-solving (Wasko and Faraj,
2005). In a different context, Huang et al. (2019)
identify gender nuances that reflect similar beliefs, as
men can be driven by competition and women can be
driven by the need to cooperate and benefit others.
Therefore, we argue that within online physician
communities, the community will exhibit stronger
engagement with content created by female physicians
than with comparable content created by similar male
physicians. Therefore, we propose the following
hypothesis for empirical testing:

HI1: Content created by female physicians receives
greater community engagement than content created by
comparable male physicians.

2.2 Content framing and community
engagement

In highly visible contexts such as physician
communities on social media where engagement often
involves in-depth analysis of patient cases and evolving
clinical practices, little is known about whether certain
content framing strategies are more effective in
attracting community engagement. Specifically,
physicians in the current research context adopt
different content framing strategies, such as inviting the
community for second opinions to diagnose a patient-
case (i.e., curbside consultation), challenging the
community to diagnose a patient-case (i.e., diagnostic
challenge), merely share an interesting patient-case (i.e.,
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mere-share), or sharing content that are not related to
patient cases, such as sharing forthcoming journal
publications. In this study, we only focus on physician
interactions on patient cases as they directly contribute
to the knowledge creation and dissemination over the
network.

Drawing on theories from psychology and
organization behavior (e.g., Self-determination Theory,
Flow Theory, Social Cognitive Theory), the notion of
structuring work to make it engaging has been examined
in several contexts (Liu et al., 2017), such as education
(e.g., content design and classroom experiences),
information systems (e.g., technology or interface
design), and their intersection (e.g., technology-
mediated learning and knowledge management with a
special emphasis on knowledge sharing or contribution
and knowledge transfer). Specifically, applying game
design elements to non-gaming settings (e.g., Liu et al.,
2017; Santhanam et al., 2016) offers the potential to
create engaging work experiences as long as they do not
trigger anxiety or discomfort (Liu et al., 2017). Overall,
growing evidence supports the value of integrating
challenges, whether through gamification or content
design elements, to motivate users and to engage them
on online platforms.

Diagnostic challenges and curbside consultations
often embody interactive elements—such as problem-
solving, uncertainty, and opportunities for mastery—
that resemble the mechanics of games (Liu et al., 2017).
These content types stimulate cognitive engagement by
allowing physicians to demonstrate expertise, solve
clinical puzzles, and compare their reasoning with
others—thereby fostering a sense of competence. At the
same time, such posts invite participation without
formal obligation, satisfying the need for autonomy in
professional interaction. Lastly, when physicians
collectively deliberate over a diagnosis or respond to a
colleague’s clinical query, it cultivates a sense of
relatedness, as members feel part of a collaborative,
intellectually  stimulating community. Thus, the
interactive nature of certain content types plays a crucial
role in enhancing engagement, as it aligns with the
intrinsic motivations that drive professionals to interact,
learn, and contribute to online knowledge communities.
Although the high behavioral visibility in online
communities may trigger anxieties from the perspective
of engaging physicians due to concerns about
judgements (Leonardi and Treem, 2020), we argue that
diagnostic challenges and curbside consultations (i.e.,
interactive presentation of knowledge content) will
trigger stronger engagement relative to mere-shares
(i.e., non-interactive presentation of knowledge
content).

Accordingly, we propose the following hypothesis
for empirical testing.

H2: Content framed as a diagnostic challenge, or a
curbside consultation receives greater community
engagement than content framed as mere shares.

2.3 Synergistic effects of gender and content
framing on community engagement

Building on H1 and H2, we argue that community
engagement is jointly influenced by content framing and
the gender of the posting physician. In highly visible
online contexts, professionals may not necessarily
separate perceptions of gender or stereotypes (i.e., H1)
from their content (i.e., H2). Empirical work that ties
content framing to gender is scarce and does not focus
on external interactions among peers in the same
profession and/or engagement from the community’s
perspective (i.e., response to a post). Sun et al. (2020)
suggest that male users provide information help while
female users prefer to participate in the topic of making
friends and advertising in an online Python community
in China. Wang et al. (2013) also observe gender
differences in user-generated content on Facebook and
engagement, as male topics (e.g., sports, politics,
abstract concepts) generally receive more comments.
Overall, the role of gender and content framing is mixed
across different contexts, and research is inconsistent on
whether they jointly shape online interactions among
physicians  beyond  traditional = organizational
hierarchies.

Given that content framing is focused on work and
research suggests persistent work-related stereotypes
that vary based on professional contexts (Berger and
Webster, 2018; Hentschel et al., 2019), we argue for a
combined effect of gender and content framing on
engagement. In H1, we suggested stronger engagement
with female physicians relative to male physicians due
to higher communality of women (e.g., concern for
others, sociability, emotional sensitivity),
cooperativeness, and helpfulness (Berger and Webster,
2018; Schmitt, 2016). Engagement will be stronger
because such typical perceptions of women are
consistent with the essence of online communities of
practice, which emphasize helping others (e.g., Wasko
and Faraj, 2005). However, such a dynamic will become
stronger when content framing is consistent with the
identified gender-related community perceptions. In
H2, we argued that content presentation with an
interactive element or challenge tweet will trigger
stronger  engagement from the community.
Simultaneously, a diagnostic challenge or curbside
consultation (i.e., a clinical puzzle) -caters to
competitiveness, which is inherently a masculine trait
(Berger and Webster, 2018). As a result, the community
is likely to exhibit stronger engagement when a male
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physician leverages content presentation that signals
expertise through interactive content. A mere-share
tweet, on the other hand, is an expertise signal that
reflects sharing expertise without necessarily reflecting
competitiveness. Such a correspondence between
content presentation and gender-related traits will
introduce stronger impacts on engagement. Therefore,
we hypothesize that the posting physician’s gender and
content framing will jointly influence community
engagement, such that:

H3a: Female physicians receive greater community
engagement than comparable male physicians when
sharing content framed as a mere share.

H3b: Male physicians receive greater community
engagement than comparable female physicians when
sharing content framed as a diagnostic challenge or a
curbside consultation, relative to mere shares.

3 Data, measures, and methodology

We leveraged the Pathology Hashtag Ontology
from the Healthcare Hashtag Project (HHP)—a curated
collection of general and subspecialty-specific
pathology hashtags (e.g., #pathologists, #breastpath,
#eardiacpath)—to identify community tweets. Because
this community is primarily hashtag-driven, community
tweets are tagged with specific hashtags such that
pathologists can simply click on the hashtag of their
choice to access all tweets associated with it. Our dataset
includes all tweets containing 30 general and
subspecialty pathology hashtags, collected between
March and June 2022 on X in real time.

As we are primarily interested in tweets created by
physicians contributing to the knowledge flow in the
pathology community, we only focused on
conversation-starter tweets and did not include retweets,
quotes, and replies in our main dataset. Altogether, we
collected 19,584 conversation-starter tweets within the
observation window. We focused on “case tweets” that
are specifically about a patient case (as opposed to non-
knowledge-specific content) that are posted by
individual pathologists (as opposed to organizations).
All case tweets in our data are accompanied by images
(e.g., microscopic, gross) relevant to a case. At the end
of the data collection period, we updated our data with
the number of retweets and replies each tweet received
on X.

To identify whether a tweet is a case tweet, the
content framing strategy, and the posting pathologist’s
gender, we created human intelligence tasks (i.e., HITs)
on Amazon Mechanical Turk platform (AMT). Every
tweet was tagged by three different master annotators
located in the U.S.A., and we used the majority rule to

determine the final values. Tweets posted by
organizations, tweets that are not patient cases, and
tweets that could not attain consensus (i.e., no majority)
among the annotators on the posting physician’s gender
or the associated content framing, were excluded from
the data. In the end, 2,467 patient cases posted by 540
individual physicians (female: 234 and male: 306) and
25 pathology hashtags were available for empirical
analysis. All the posting physicians in our data had
verified- and public-profiles on X.

As shown in Table 1, approximately 67% of the
cases were created by male pathologists. On average,
cases shared by female pathologists received more
retweets than those shared by male pathologists, while
the difference in replies was negligible. Furthermore,
approximately 60% of the cases were mere shares,
followed by 32% of diagnostic challenges and 8% of
curbside consultations. Male physicians have
contributed notably more to knowledge creation in this
online community than female physicians across all case

types.

Table 1. Community engagement by posting
physician’s gender

Pos_tl_ng , Case | Case Avg. Avg.
Physician’s .
Count % Retweets Replies
Gender
Male 1,655 | 67.09 12.93 3.64
Female 812 3291 18.44 3.60
Total 2,467 100

Table 2 presents the definitions of all key variables
used in our empirical analysis.

4 Econometric specifications and
estimation results

4.1 The impact of physician gender and
content framing on engagement

To examine the impact of posting physician’s
gender and content framing strategy on community
engagement, we use individual case tweets as the unit of
analysis. We follow a matched sample approach where
cases from similar male and female physicians are
matched on all observable covariates, to simulate a more
balanced comparison — mimicking the conditions of a
randomized study. For example, our treatment group
consists of cases posted by female physicians, and the
control group consists of matched cases posted by male
physicians.
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Table 2. Definitions of variables

Variable

Definition

Retweets (DV)

The number of retweets for the case.

Replies (DV)

The number of replies for the case.

Female 1 if the poster is female, 0 otherwise
Categorical variable indicating the
Content . .
. content framing strategy: curbside
Framing . : :
consultation, diagnostic challenge, or
Strategy
mere share.
Number of followers the posting
Followers pathologist had at the creation of the
case tweet (log transformed)
The location of the posting pathologist,
Country as disclosed in the X profile: U.S.A.,
international, or unknown
Categorical variable indicating medical
hashtag-based pathology subspecialty
Pathology classifications associated with the case
Classification tweet: general pathology, anatomical
pathology, clinical pathology, and their
combinations
Multiple 1 if more than one subspecialty is

Subspecialties

mentioned in the case tweet, 0
otherwise

Length in Number of words in the case tweet
Words
Syllables per Number of syllables per word for the
Word case tweet
Characters per | Number of characters per word for the
Word case tweet
. Positive sentiment intensity of the case
Positive
. tweet per word, based on the VADER
Sentiment . .
sentiment lexicon (log transformed)
Negative sentiment intensity of the
Negative case tweet per word, based on the
Sentiment VADER sentiment lexicon (log

transformed)

Tweet Cluster

Categorical variable indicating the
cluster id assigned to the case tweet,
based on the text clustering performed
on tweet-text

Multiple Users

1 if multiple user accounts are
mentioned in the case tweet, 0

Mentioned .
otherwise

URL 1 if the case tweet contains web URLs,
0 otherwise

Smileys 1 if the case has smileys, 0 otherwise
1 if the case contains slang, 0

Slang

otherwise

Photo Count

Categorical variable indicating the
number of images attached to the case
tweet (1 through 4)

Case Traffic in

The case tweet volume for all
pathology hashtags during the hour

the Last Hour prior to the posting of the focal case
tweet (log transformed)
Categorical variable indicating the day
Day of Week of the week
Hour of Day Categorical variable indicating the

hour of day the focal tweet is posted.

We use Propensity Score Matching (PSM) to match
each case in the treatment group (females) with at most
one case from the control group (males) with no
replacement and common support, using all the
observable covariates—both at physician and case
levels. Our PSM approach yields a matched sample of
1,572 tweets posted by 481 physicians (234 female
(49%) and 247 male (51%)). In the matched sample, the
absolute standardized percentage bias of all covariates
is below 10%, suggesting adequate balance.

Since our dependent variables are count data with
significant overdispersion and the main independent
variables of interest are the posting physician’s gender
and content type, we employ random effects negative
binomial regression as our benchmark econometric
specification. To examine the impact of posting
physician’s gender and content type on community
engagement, we estimate the econometric specification
presented in equation (1). We treat male physicians (for
gender) and Mere Shares (for content framing strategy)
as the reference categories in our analysis.

Engagement, = B, + p1Female;
+ B,Curbside_Consultation;;
+ BsDiagnostic_Challenge,,
+ v X +a;+ & (1)

Engagement,, is the count of retweets or replies

received by case t posted by physician i. Xj; is the
vector of control variables, a; is the physician-specific
heterogeneity that is not captured by the observed
variables, and €;; is the error term for physician i for
case t. B, captures the change in community
engagement for content posted by female physicians
relative to content posted by male physicians, holding
other factors constant. §, and 5 capture the change in
community engagement for curbside consultations and
diagnostic challenges respectively, relative to mere
shares, holding other factors constant. Columns (1) - (2)
of Table 3 present the coefficient estimates from this
empirical specification for both types of engagement
behavior—retweeting and replying—on the matched
dataset.

The estimates for Female are consistently positive
and statistically significant for both retweets and replies,
suggesting more favorable community engagement with
professional knowledge created by female physicians,
compared to content posted by male physicians,
supporting H1. Specifically, cases created by female
physicians are retweeted 27% more often and replied
25% more often, than cases created by comparable male
physicians. Regarding content framing strategy,
curbside consultations are retweeted 18% less often than
mere shares, although this effect is only marginally
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significant. On the other hand, diagnostic challenges do
not show a statistically significant impact on the
community’s retweeting behavior compared to merely
sharing an interesting patient case. However, both
curbside consultations and diagnostic challenges lead to
significantly higher engagement in the form of replies
(69% and 91% respectively). This suggests that
physicians are particularly motivated to engage through
replying when a case involves diagnostic uncertainty or
presents a challenge, as such cases are likely rarer or
more complex and offer opportunities for clinical
reasoning and collaborative problem-solving. As a
result, our findings support H2 in the context of

insights. First, they reinforce the finding from the
retweet model: female physicians benefit more from
posting mere share content than male physicians.
Specifically, mere share posts by female physicians
receive 27% more replies from the community
compared to those by male physicians. This suggests a
positive gender effect, with female physicians
experiencing higher engagement for this content type.

Table 4. Estimation results: Synergistic effects
of physician gender and content framing

engagement through replies, but not in the context of

retweeting behavior.

Table 3. Estimation results: Physician gender
and content type on engagement

(1) (2)

Variable Retweets Replies
Female (base: Male) 0.2404*** 0.2258***

(0.0634) (0.0812)
Curbside Consultation -0.1958* 0.5272%%*
(base: Mere Share)

(0.1084) (0.1208)
Diagnostic Challenge -0.0060 0.6481***
(base: Mere Share)

(0.0887) (0.0894)
Followers 0.1839%%* 0.1924%%*

(0.0324) (0.0460)
Constant -1.8336%** -1.0194*

(0.5334) (0.5819)
Observations 1,572 1,572
Number of Physicians 481 481
Log Likelihood -5494.27 -3341.457
AIC 11050.54 6744915
BIC 11216.7 6911.078
Note. For brevity, only the key variables are reported.
*** p<0.01, ** p<0.05, * p<0.1
(Bootstrap standard errors in parentheses)

4.2 Synergistic effects of physician gender and
content framing on engagement

To investigate whether certain content types can
be more beneficial to specific genders, we analyze the
interaction effects between the posting physician’s
gender and content type on community engagement.
Table 4 presents the coefficient estimates from this
empirical specification for both types of engagement
behavior—retweeting and replying—on the matched
dataset. For retweeting, only the coefficient for Female
is positive and statistically significant, indicating that
female physicians receive 27% more retweets than their
male counterparts when posting mere shares. In terms of
replies, the engagement estimates reveal additional

Variable Retweets Replies
Female 0.2427** 0.2425%*
(0.1031) (0.0903)
Curbside Consultation -0.2654 0.5224%**
(0.1682) (0.1819)
Diagnostic Challenge 0.0329 0.6884***
(0.1670) (0.1665)
Female X'Curbside 0.1366 0.0134
Consultation
(0.2252) (0.2023)
Female X Diagnostic
Challenge -0.0735 -0.0745
(0.2513) (0.1993)
Followers 0.1839%=* 0.1923%**
(0.0322) (0.0461)
Constant -1.8388*** -1.0438*
(0.4884) (0.5443)
Observations 1,572 1,572
Number of Physicians 481 481
Log Likelihood -5493.752 -3341.298
AIC 11049.50 6744.595
BIC 11215.67 6910.758
Note. For brevity, only the key variables are reported.
**% p<0.01, ** p<0.05, * p<0.1
(Bootstrap standard errors in parentheses)

Moreover, for replies, the main effects of curbside
consultations and diagnostic challenges are both
positive and statistically significant. This indicates that
male physicians generate significantly more community
engagement—measured through replies—when posting
curbside consultations or diagnostic challenges relative
to mere shares. Specifically, curbside consultations
posted by male physicians receive approximately 69%
more replies than their mere share posts, while
diagnostic challenges receive about 99% more replies
than mere shares. However, neither interaction term is
statistically significant, suggesting no significant
difference in community engagement between male and
female pathologists when they share interactive content
such as diagnostic challenges or curbside consultations.

In summary, we find that mere shares from female
physicians receive more favorable community
engagement via retweets and replies, than mere shares
posted by male physicians, supporting H3a. Further,
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male physicians benefit significantly more through
replies by sharing interactive knowledge content, than
by sharing purely informational content such as mere
shares. However, we find no significant difference
between male and female pathologists, on the
community engagement they receive for interactive
content such as diagnostic challenges or curbside
consultations. Consequently, H3b is not supported.
These findings suggest that content framing strategy is
the main driver of community engagement and the most
effective way to boost engagement is to post more
interactive or complex case types.

5 Discussion and conclusion

Using a rich and novel dataset of professional
conversations among physicians in the pathology
community on X, we highlight the decision dilemma
professionals face when framing their knowledge
contributions online and reveal how identity signals and
content strategies jointly shape engagement behaviors in
online communities of practice. We have several
notable findings. Female physicians tend to receive
more engagement—both in retweets and replies—for
the patient cases they post, compared to their male
counterparts. The type of content framing strategy also
matters—curbside  consultations and  diagnostic
challenges prompt more replies than typical content
shares. Interestingly, there is no significant difference
between males and females in the engagement they
receive when posting more interactive and cognitively
demanding content than mere shares. These findings
highlight how both gender and content framing strategy
jointly shape digital engagement dynamics in
professional online communities.

This study has a few limitations that suggest
directions for future research. First, our study focuses
exclusively on pathologists, which is a highly visual
medical specialty unlike other specialties of medicine.
As a result, our findings are most applicable to online
physician communities in highly visual, non-patient-
facing specialties, such as pathology or radiology, and
may not fully generalize to specialties where clinical
practice is primarily face-to-face. Second, in the current
study, we focus on two active engagement behaviors,
specifically, sharing (i.e., retweeting) and replying (i.e.,
commenting). Future research could explore the validity
of our findings across alternative knowledge
engagement behaviors in different contexts. Third,
many community members may act as free riders, for
example, reading cases without actively engaging with
such knowledge. Exploring how inactive participants
leverage this passive consumption of knowledge and
how it might affect offline outcomes, could be an
important future research direction. Last, there may be

concerns regarding the level of exposure community
participants receive for each patient case, particularly
under the influence of platform algorithms. Although
the pathology community is primarily hashtag-driven
and the impact of algorithmic amplification is unlikely
to pose a major concern or bias our results, we
acknowledge this limitation.

Our findings offer important insights for multiple
stakeholders, including physicians, clinicians, hospital
administrators, and platform owners, who aim to foster,
leverage, or regulate online communities of practice.
Female physicians can use social media to engage with
peers and enhance their professional visibility by
adopting the content framing strategies we identify.
Male physicians too can benefit from sharing interactive
cases rather than informational content to boost
engagement. Platform owners can support these efforts
by providing features that promote the posting of
deidentified medical cases and enable diverse content
framings. Community administrators can design
incentives to promote content with the potential for wide
and deep diffusion over the network. Hospitals can
facilitate professional advancement by providing
resources and barrier-free social media networking
opportunities, particularly supporting female physicians
who may face challenges gaining visibility within
traditional organizational structures.
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