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Abstract

Background: Online health communities (OHCs) enable patients to create social ties with people with similar health
conditions outside their existing social networks. Harnessing mechanisms of information diffusion in OHCs has attracted
attention for its ability to improve illness self-management without the use of health care resources.

Objective: We aimed to analyze the novelty of a metaphor used for the first time in an OHC, assess how it can facilitate
self-management of post-stroke symptoms, describe its appearance over time, and classify its diffusion mechanisms.

Methods: We conducted a passive analysis of posts written by UK stroke survivors and their family members in an online
stroke community between 2004 and 2011. Posts including the term “legacy of stroke” were identified. Information diffusion
was classified according to self-promotion or viral spread mechanisms and diffusion depth (the number of users the informa-
tion spreads out to). Linguistic analysis was performed through the British National Corpus and the Google search engine.

Results: Post-stroke symptoms were referred to as “legacy of stroke.” This metaphor was novel and appeared for the first
time in the OHC in the second out of a total of 3459 threads. The metaphor was written by user A, who attributed it to
a stroke consultant explaining post-stroke fatigue. This user was a “superuser” (ie, a user with high posting activity) and
self-promoted the metaphor throughout the years in response to posts written by other users, in 51 separate threads. In total,
7 users subsequently used the metaphor, contributing to its viral diffusion, of which 3 were superusers themselves. Superusers
achieved the higher diffusion depths (maximum of 3). Of the 7 users, 3 had been part of threads where user A mentioned the
metaphor, while 2 users had been part of discussion threads in unrelated conversations. In total, 2 users had not been part of
threads with any of the other users, suggesting that the metaphor was acquired through prior lurking activity.

Conclusions: Metaphors that are considered helpful by patients with stroke to come to terms with their symptoms can diffuse
in OHCs through both self-promotion and social (or viral) spreading, with the main driver of diffusion being the superuser trait.
Lurking activity (the most common behavior in OHCs) contributed to the diffusion of information. As an increasing number
of patients with long-term conditions join OHCs to find others with similar health-related concerns, improving clinicians’ and
researchers’ awareness of the diffusion of metaphors that facilitate self-management in health social media may be beneficial
beyond the individual patient.
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Introduction

Participation of people with long-term conditions in online
communities can improve illness self-management [1],
produce positive health-related outcomes [2-4], facilitate
shared decision-making with health care professionals [5,6],
and even reduce mortality [7]. There is also evidence that
self-management support interventions can reduce health
service utilization [8-10]. Online health community (OHC)
participation leads to direct benefits in the form of informa-
tion utility and social support [11,12], with information utility
also helping to shape perceptions of patient empowerment
among community participants [13].

One-third of stroke survivors have difficulty with
communication, and half are dependent on others for daily
activities due to stroke-related disabilities [14-16]. The
prevalence of fatigue after stroke has been reported to be
as high as 70%, yet there is currently minimal evidence on
which to base an effective management strategy [17,18]. In
an online stroke community, users reported several conflict-
ing approaches to managing fatigue by their health care
providers, with some patients being told to rest and oth-
ers being given no information at all. As a result, stroke
survivors and caregivers would seek out and offer their
own, at times metaphorical, explanations [19]. Metaphors are
valuable means for patients to convey new information and
facilitate understanding of their symptoms [20]. They are
particularly valuable for patients with long-term conditions
as they help frame illness in a more manageable and hopeful
way, often empowering patients as they navigate and accept
their condition in daily life. Metaphors provide a means
to articulate complex emotions, challenges, and symptom
experiences that are difficult to express through conventional
language. For instance, the commonly used “life as a journey”
metaphor among dementia patients helps them and their
caregivers understand and cope with the progressive nature
of the illness [21]. Established and large OHCs can leverage
on network characteristics [22] to spread information.

The spread of a novel metaphor in OHCs offers the
opportunity to shed light on how information diffuses in
OHGCs. Previous studies have investigated the role of opinion
leaders (superusers) in diffusing public opinions, showing
that large cascades of influence are driven not by superusers
but by a critical mass of easily influenced individuals [23].
Opinion leaders, though, are critical in accelerating behavio-
ral diffusion [24]. In Twitter (now X), with respect to network
features, the level of involvement of opinion leaders in
diffusing a tweet increases the tweet’s structural virality [25].
Assessing information diffusion in online communities can
have important implications for disease self-management and
ultimately for the usage of health care services and resources.

Pei et al [26] proposed diffusion processes are induced
by 3 different spreading mechanisms: (a) social spreading
(or viral spreading, which occurs following social links); (b)
self-promotion, through references to earlier posts by the
same author; (c) broadcast, a diffusion similar to market-
ing, mass media, or open social media (such as Facebook
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or Twitter). The latter is less applicable to closed online
communities. Unlike social spreading, the self-promotion
mechanism relies on the dedication of the authors to
repeatedly promote their own content, increasing exposure
and the probability of consequent sharing. Although viral
diffusion has been intensively explored in previous litera-
ture [27], the dynamics of such coupled information-spread-
ing processes remain largely unexplored. Further research is
needed to understand how each of the mechanisms associates
with user traits and the outcomes of information diffusion.

In the work by Thomas et al [19], fatigue was found to
be repeatedly expressed as a “legacy of stroke,” a met-
aphor encapsulating survivors’ experiences of a long-last-
ing fatigue directly linked to the stroke. Thomas initially
interpreted the metaphor as reflective of how UK clinicians
explained post-stroke fatigue to patients. However, subse-
quent discussions conducted by the authors with primary
and secondary care clinicians indicated otherwise. To confirm
this, a broader search of the literature and online sources was
undertaken, revealing that the metaphor was indeed novel.
This finding led to this study, aimed to improve our under-
standing of information diffusion through OHCs. We first
aimed to assess the novelty and origin within the community
of the metaphor “legacy of stroke.” Once established it was
novel, we examined whether over time the metaphor was
picked up by other users, its mechanism of diffusion, and
what was the role of superusers in this process, drawing on
the classification of information diffusion by Pei et al [26].

Methods

Design

We conducted qualitative and infodemiology analyses of
stroke survivors’ posts on the archives of a moderated UK
online community, based on data collected from the former
qualitative study by Thomas et al [19]. We included posts
written by stroke survivors and by people posting about
stroke survivors between 2004 and 2011. The community
underwent restructuring and changing of the host platform in
early 2012, and was subsequently closed in 2012.

Ethical Considerations

The Stroke Association provided access to the archived forum
and gave their permission for the data to be used for this
research purpose. Talkstroke data were stored and accessed
through the University of Cambridge Clinical School Secure
Data Hosting Service with reference S0126—Stroke Needs
& Exp. The present analysis did not receive approval
or exemption from an institutional research board, though
permission to use the data was approved by the Stroke
Association. Users of the forum had previously agreed that
their data would become public upon registration within the
forum. De Simoni et al [11] report a detailed description of
the ethics linked to the research on the Talkstroke archives.

To safeguard the identity and intellectual property of
participants, this analysis uses paraphrased quotes rather than
direct quotations.
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Identification of Study Participants

The analysis used the archived TalkStroke online commun-
ity, a UK-based, moderated online community hosted on the
Stroke Association website from 2004 to 2011. In total, the
TalkStroke archive contains 22,173 posts written by 2583
unique usernames [11]. The archives were searched for posts
containing the terms “legacy” and “legacies.” Synonyms,
misspellings, and possible abbreviations were also searched
for, eg, “heritage” and “footprint.”

Participants were identified by the usernames linked to
identified posts. Patients with stroke were designated as
study participants, regardless of whether they were speaking
in the first person or being referred to by others in the
third person. The reported participant characteristics pertain
therefore exclusively to the patients with stroke and do not
include data on caregivers.

The top 1 percent of users by total number of posts in the
dataset were named as superusers [12]. The characteristics of
the stroke survivors identified, including demographics and
total number of posts, were retrieved from the dataset of a
previous study [11].

Analysis
Novelty of the Metaphor

To explore the novelty of the metaphor, Google searches were
performed for the search terms “stroke legacy” and “legacy of
stroke.” The British National Corpus (BNC) [27], a database
of English language, was used to search for keywords and
phrases. Synonyms, misspellings, and possible abbreviations
were also searched for.

Diffusion of the Metaphor

To analyze the diffusion of the metaphor, the first step was
assigning a number to each thread in the dataset. Posts within
the dataset were listed in chronological order though they
did not include the time stamp. Threads including posts with
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the metaphor were labeled to be recognizable among others,
generating a timeline of metaphor use over time. We draw on
the classification of information diffusion proposed by Pei et
al [26]. to study the metaphor of diffusion, as the mechanisms
they describe appear to explain our data. For each participant
who used the metaphor, the timeline of their participation
in the community was generated through identifying threads
they took part in (including in threads where the metaphor
was not used) and manually highlighting in different colors
the ones when they used the metaphor. Each thread was only
counted once, even when users contributed to it with more
than one post. Threads of posts were analyzed rather than
single posts because when users take part in a thread, they are
more likely not only to read posts in that thread but also to
return later to check on potential new posts being added in.

Posts including the metaphor were initially identified and
coded by Thomas as part of her study on post-stroke fatigue
[19]. SK subsequently searched for intra-thread interactions
between the users mentioning the metaphor. This was done
manually by analyzing threads that included the metaphor
itself and any threads with at least 2 posts from 2 study
participants, using Microsoft Excel (Microsoft Corporation).
Posts were analyzed and coded by SK and ADS. Lurking
activity could not be studied as the dataset did not include
information about logging-in activities.

Results

Overview

The Talkstroke dataset included 22,173 posts in 3459 threads.
61 posts in total contained the metaphor “legacy of stroke”
with the same contextual meaning (Figure 1) in separate
threads. In 56% (34/61) of posts, the metaphor was used to
describe fatigue, while in 44% (27/61) of posts, it refer-
red to other post-stroke sequelac such as emotional labil-
ity, personality changes, epilepsy, depression, headache, or
communication impairments.
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Figure 1. Posts including the metaphor in chronological order, among the 22,173 posts of the dataset. Posts with the metaphor are highlighted in red,

while other posts are in gray.
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The metaphor “fatigue is a legacy of stroke” appeared for
the first time in the OHC in thread number 2 out of 3459,
written by user A, in reply to a request for help with tiredness
symptoms from a user posting about a family member who
recently experienced a stroke.

User A said that fatigue is a stroke legacy and he may
tire easily in future. She added that it may take long
time to recover from even a small stroke.

User A attributed the metaphor to a stroke consultant
explaining post-stroke fatigue in a later post.

User A wrote that after 5 years she was still getting
tired. Her stroke consultant advised her that fatigue can
be a major legacy of stroke. Therefore, she adapted to
it: on tired days she was resting and on good days was
‘doing things.’

Metaphor Novelty

The novelty of the construct was identified through searches
within the BNC, Google and stroke OHCs. Searches of the

Table 1. Characteristics of participants using the metaphor.

string “fatigue is a legacy of stroke,” “fatigue is a stroke
legacy,” “tiredness is a legacy of stroke,” and similar other
strings did not yield results. The novelty of this metaphor lies
in the term “legacy” in the context of post-stroke sequelae,
used here in an unconventional manner. We took advantage
of the novelty of this construct, unlikely to be created by more
users at the same time, to investigate information diffusion
within the OHC.

Participants

Most posts with the metaphor were written by user A,
who was a superuser (ie, a user with high posting activity,
defined here as an overall contribution of >100 posts). User
A self-promoted the metaphor throughout the years in reply
to posts written by other users in 51 separate threads (Table 1
and Figure 2). In total, 7 other users subsequently wrote the
metaphor in 10 posts in separate threads.

Of the 8 study participants, 6 were stroke survivors and 2
were people posting about family members with stroke (Table
1). The mean age of participants with stroke at the time of
engagement with the community was 49 years, while the
mean age at stroke was 45 years.

Age when Age at stroke  Time since Times metaphor Total posts in the
User posting (years) (years) stroke (years)  Sex Identity is used, n forum, n Superuser
A 54 46 8 F Survivor 51 4932 Yes
B 67 55 12 M Survivor 2 542 Yes
C 67 67 0 F Survivor 1 178 Yes
D 55 55 0 M Survivor 1 19 No
E 59 49 10 F Caregiver 1 2 No
F 42 40 2 F Survivor 3 291 Yes
G 50 47 M Survivor 1 58 No
H 1 1 F Caregiver 1 27 No
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Figure 2. Participants’ chronological engagement in online health community threads, between 2004 and 2011. Threads including posts mentioning
the metaphor are highlighted in red, while unrelated threads the users took part in are in gray.
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Participants’ Engagement and Diffusion
of the Metaphor

Participants’ engagement in threads varied, with user A being
the main superuser of the community, regularly taking part in
threads throughout the years, and the first to use the meta-
phor. Engagement of most participants was concentrated over
specific time windows (ie, participants C, F, D, E, G, and H).

In total, 3 superusers (B, C, and F) took part in threads
where user A self-promoted the metaphor to other users.
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They subsequently went on to use the metaphor with other
users (Figure 3). User H was part of threads unrelated to
the metaphor with both users A and B. The diffusion tree
contained 68 nodes, which reached a maximum depth of 3.

Users E and G were not part of any threads with other
participants. We assume participants D, E, H, and G read the
metaphor while lurking.
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Figure 3. Diffusion tree within the stroke online health community. An illustration of a diffusion tree containing 68 nodes that reaches the depth
of 3. Each node represents a user in the online health community, whereas each link stands for a spreading instance. In red are users who were the
recipients of the metaphor from any study participants, and users B, C, and F were part of threads where the metaphor was used. Users D and H took
part in unrelated threads with A and B, respectively. Users E and G were never part of threads with any of the participants.

Diffusion Tree

* Superuser

Discussion

We found evidence supporting the diffusion of the metaphor
within users of a stroke OHC, with superusers appearing to
play a key role, in particular the superuser who first used and
regularly self-promoted it. The metaphor and the way it was
used were novel, attributed to a consultant in stroke medicine,
consistently appearing throughout the 7-year OHC dataset.

Metaphors that are considered helpful by patients with
stroke to come to terms with their symptoms can diffuse
in OHCs through both self-promotion and social (or viral)
spreading, with the main driver of diffusion being the
superuser trait. Lurking activity (the most common behavior
in OHCs) most likely also contributed to the diffusion of
information.

https://cardio.jmir.org/2024/1/e53696

A limitation of this study is that we did not analyze posts
qualitatively to look for metaphors expressed by participants
using different word constructs; therefore, we may have
missed further diffusion. Moreover, there was no time stamp
to assess the exact chronological time of the posts. Further-
more, the posts were from a relatively old dataset (2004-
2011), the number of participants identified was small, and
only one metaphor was analyzed, which limit the representa-
tiveness and generalizability of the conclusions.

Searches of the metaphor using Google and the BNC
were not performed using an unsupervised method, therefore
limiting the claim of metaphor novelty.

Social spreading is attributed to cascades that do not
exceed the depth of 3. Therefore, in online communities,
most of the social spreading occurs via small and shallow
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information cascades. Our observation is in accordance with
previous findings in other online communities [22,26,28-31].

Research has shown that tie generation in social networks
can be driven by shared interests, ie, homophily breeds
connections [32]. A study looking at social influence in
Twitter found that highly central users who maintain social
ties with a main interest group would receive retweets mainly
from their own group. However, highly central users who
position themselves between interest groups received more
retweets from members of other interest groups than their
own [33]. We raise this point as superuser A placed herself
between bridging interest groups by replying to other users
over a variety of topics. This could be an explanation for the
use of her metaphor by users that had no interactions with her.
Moreover, superuser A was the major connector (Table 1 and
Figure 3) across participants. The social ties she created may
have increased the likelihood of propagation of the metaphor
besides the consistency of its use [34].

An important note about social networks is that they are
dynamic and constantly changing over time. As a result, it is
important to consider the diffusion of information over time
as the network is forming and evolving. This would mean that
the strength of a node or user at one time could be different at
another time point. For example, at the beginning of the social
network when there are very few nodes, 1 node or user who
is posting little could have very high centrality, which then
diminishes. Conversely, nodes can increase their centrality as
time goes on, and their contribution to social influence and
information spreading change correspondingly.

This study provides evidence information to improve
self-management and awareness of post-stroke symptoms,
diffuse in an OHC, and for the key role played by highly
active users [35] in distributing its linked benefits to an entire
community of patients.

Khoshnaw et al

There is a need to improve clinicians’ awareness of the
diffusion of metaphors that facilitate self-management in
health social media, as in clinical consultations patients who
are active in OHCs could be encouraged to share helpful
self-management metaphors.

Further studies are needed to assess whether metaphor
diffusion is a feature of OHCs of other patient groups and
whether health care professionals taking part in OHC together
with patients could contribute to a wider and more effective
diffusion.

As OHCs become more widespread, we need to further
understand how to leverage on this process and its true
impact on self-management. Future studies could investigate
qualitatively metaphor diffusions in OHCs and their effects
on self-management and quality of life.

Developing metaphors and allowing their diffusion by
means of OHCs could represent a new form of health
care interventions that enhances illness self-management.
The relationship between metaphor diffusion and changes
in sentiment expressed in posts could be explored using
sentiment analysis techniques [36]. If a link between
sentiment changes and metaphor diffusion is identified, this
approach could be used to automatically detect the spread of
metaphor-related information. Future research could further
examine the impact of metaphor diffusion on self-manage-
ment, as well as its potential associations with clinical or
behavioral outcomes.

Research in this area will require a multidisciplinary
approach from psychology, sociology, computer science, and
applied mathematics, among other disciplines.
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