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Abstract: Background: Among social media (SoMe) platforms, Twitter and YouTube have gained
popularity, facilitating communication between cardiovascular professionals and patients.

Objective: This mixed-methods systematic review aimed to assess the source profile and content of
Twitter and YouTube posts about heart failure (HF).

Methods: We searched PubMed, Embase and Medline using the terms “cardiology,” “social me-
dia,” and “heart failure”. We included full-text manuscripts published between January 1, 1999,
and April 14, 2019. We searched Twitter and YouTube for posts using the hashtags “#heartfailure”,
“#HF”, or “#CHF” on May 15, 2019 and July 6, 2019. We performed a descriptive analysis of the
data.

Results: Three publications met inclusion criteria, providing 677 tweets for source profile analysis;
institutions (54.8%), health professionals (26.6%), and patients (19.4%) were the most common
source profiles. The publications provided 1,194 tweets for content analysis: 83.3% were on educa-
tion for professionals; 33.7% were on patient empowerment; and 22.3% were on research promo-
tion. Our search on Twitter and YouTube generated 2,252 tweets and > 400 videos, of which we
analyzed 260 tweets and 260 videos. Sources included institutions (53.5% Twitter, 64.2% You-
Tube), health professionals (42.3%, 28.5%), and patients (4.2%, 7.3%). Content included education
for professionals (39.2% Twitter, 62.3% YouTube), patient empowerment (20.4%, 21.9%), re-
search promotion (28.8%, 13.1%), professional advocacy (5.8%, 2.7%), and research collaboration
(5.8%, 0%).

Conclusion: Twitter and YouTube are platforms for knowledge translation in HF, with contribu-
tions from institutions, health professionals, and less commonly, from patients. Both focus largely
on education for professionals and less commonly on patient empowerment. Twitter includes more

research promotion, research collaboration, and professional advocacy than YouTube.
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1. INTRODUCTION

Social media (SoMe) originated as a tool for connectivity
and networking through creating and sharing information
online [1]. The exponential growth of SoMe has enabled its
extension for the access and dissemination of health informa-
tion [2]. With 70% of U.S. adults actively searching the in-
ternet for health topics, SoMe has become a powerful tool
for the exchange of medical information [3].
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Among SoMe platforms - which include Facebook, Twit-
ter, YouTube, Instagram, LinkedIn, and Blogs -Twitter and
YouTube provide mechanisms to broadcast presentations,
promote research, and engage health care professionals and
patients [4]. Twitter is a free microblogging platform that
allows up to 280 characters per message [5], and YouTube is
an internet video sharing service [6]. Both platforms can be
searched using keywords or hashtags, which involve the use
of a symbol (#) attached to a word or phrase. The post and
other related posts using the same hashtag can then be found
when searched on Twitter or YouTube. On Twitter, users
interact with tweets by posting a comment, liking, and/or
retweeting it; users are often displayed with the symbol "@"
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before their name (known as a Twitter ‘handle”), followed by
a digital identifier and profile picture. While Twitter is cur-
rently the most popular form of SoMe used in health care
communication [7], YouTube is increasingly used for dis-
seminating health information [§].

Heart failure (HF), a global epidemic affecting over 26
million people [9], is estimated to have an economic cost of
$108 billion to health care systems each year [10]. A
chronic, progressive condition characterized by debilitating
symptoms [11], decreased quality of life [12], and limited
survival [13], it places a tremendous burden on patients. HF
also has a large impact on health care systems due to its dis-
ease trajectory, with recurrent exacerbations that require fre-
quent hospitalizations and prolonged length of stay, particu-
larly in the last two years of life [14].

Although the use of SoMe among cardiologists is in-
creasing, the application of SoMe in HF is not well under-
stood. SoMe has the potential to enhance communication
and facilitate HF education and engagement of both health
care professionals and patients. This can foster evidence-
informed and patient-centered care delivery by professionals,
and treatment uptake and self-management among patients
[14]. SoMe also has the potential to influence health care
policy through the engagement of decision-makers across
health care systems [15]. To capitalize on this potential, it is
important to understand the profiles of those who post mate-
rial (source profiles) on SoMe and the content with the
greatest uptake in HF.

The purpose of this mixed-method systematic review is
to assess the source profiles and content of relevance to users
of Twitter and YouTube. We focused on Twitter and You-
Tube as the discussions on these platforms are public, and
topics can be easily searched using hashtags. We hypothe-
sized that the platforms have an important role in patient
empowerment, education for professionals, research promo-
tion, research collaboration, and professional advocacy.

2. METHODS

We used the Preferred Reporting Items for Systematic
Reviews and Meta-Analyses (PRISMA) guidelines in the
design of this study [16]. We obtained cross-sectional data
from 2 SoMe platforms, Twitter and YouTube, which are
among the most popular SoMe websites used by health care
professionals, and Twitter, in particular, has gained great
acceptance among cardiology professionals [4, 17, 18].
These data relied on publicly anonymized information that
adheres to terms of use and privacy by Twitter and YouTube
[19,20].

2.1. Data Sources and Search Strategy

We searched PubMed, Embase, and Medline for articles
published between January 1, 1999 and April 14, 2019 using
a combination of medical subject heading (MeSH) and text
terms encompassing “cardiology,” “social media,” and
“heart failure” (Appendix).

In addition, we searched Twitter and YouTube for posts
that contained at least 1 of the following hashtags: “#heart-
failure”, “#HF”, or “#CHF” (congestive heart failure). The
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Twitter dataset was collected using Twitonomy [21], a Twit-
ter analytical tool, and searched on May 15, 2019 and again
on July 6, 2019 to update the sample for analysis. We cap-
tured YouTube videos using the YouTube web search func-
tion and using the hashtags outlined. We searched YouTube
on May 15, 2019 as well as on July 6, 2019 so an additional
search could update the sample used for analysis. Using the
YouTube search function, we sorted videos based on rele-
vance to HF for both searches.

2.2. Predefined Eligibility Criteria

We included English-language research studies related to
HF posts on SoMe platforms of Twitter and YouTube, in-
cluding full-length manuscripts. We excluded publications
that did not report primary research data on source profiles
and/or content. We excluded published abstracts and studies
unrelated to HF.

We included English-language Twitter and YouTube
posts from identifiable sources (i.e. source with a profile pic-
ture, and biography statement on Twitter, verified by open-
ing the specific Uniform Resource Locator (URL) for each
tweet). If a thread of consecutive, related tweets (i.e. ‘tweeto-
rials’) was posted on a subject, only the first tweet was in-
cluded in the analysis. We excluded tweets unrelated to HF
or with fewer than 3 retweets.

2.3. Study and SoMe Post Selection

Two authors independently screened titles, abstracts, and
full-text from the original search in duplicate against the
predefined eligibility criteria, and resolved discrepancies via
discussion and if needed, via consultation of a third author.
Twitter data were selected for data analysis as the included
studies reported proportions of tweets related to HF.

We screened SoMe posts independently and in duplicate
for major themes as outlined above. We organized the results
of the Twitter search in descending number of retweets, and
we selected the first 260 tweets to analyze those tweets with
the widest dissemination. The YouTube simple search func-
tion did not specify a total number of videos generated from
the search; we screened the first 400 videos (20 pages) - or-
dered by relevance - and selected the first 260 videos for
analysis.

2.4. Data Abstraction and Management

We independently extracted the following in duplicate:
study design (for publications), type of SoMe platform
(Twitter or YouTube), source profile (i.e. institution), and
content of a post (i.e. patient empowerment). We resolved
discrepancies in extraction through discussion and consen-
sus.

We collected data from Twitter using Twitonomy [21].
Twitonomy provided data on the date and time of each tweet,
the composition of the tweet in terms of text, whether the
tweet was a retweet or an original tweet, the number of
retweets a tweet received, the number of likes (previously
known as favorites) a tweet received, URL, number of fol-
lowers per source, and the platform from where the tweet
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was sent (i.e. mobile, computer). We collected data from
YouTube using the platform query search function. Inde-
pendently and in duplicate, we extracted the following: gen-
der of the poster (determined from profile picture or profile
biography), number of views (for YouTube) or retweets (for
Twitter), followers (for Twitter), likes (for Twitter), date the
post was published, post URL, source profile (i.e. institution)
as defined in the profile biography, and post content (i.e.
patient empowerment).

2.5. Data Synthesis

In the absence of primary research articles suitable for
meta-analysis, we summarized results narratively following
guidelines provided in the Cochrane Handbook for System-
atic Reviews [22].

We applied a conceptual thematic analysis approach to
synthesizing the publications included in this study. We
pooled the tweets across studies and applied a thematic cod-
ing framework to the data. The analytic process followed the
accepted 7 phases for conceptual framework mapping
adopted from Jabareen (2009) [23]. The process was fol-
lowed to code and conceptualized data into a matrix of 5
themes: patient empowerment, education for professionals,
research promotion, research collaboration, and professional
advocacy. This allowed the reviewers to interpret qualitative
data and develop concepts and patterns.

Data from Twitter and YouTube posts were analyzed
manually to adhere to the established conceptual framework.

We used descriptive analysis for all data, using propor-
tions and ranges; means and standard deviations (SDs) for
normally distributed data; and median and interquartile
ranges (IQRs) for non-normally distributed data.

2.6. SoMe Source Profile and Content Classification
Scheme

Upon screening the articles and SoMe source profile and
content, we developed the following classification system for
this study.

2.6.1. Source Profile

Institution: A third-party organization such as govern-
ment, university, hospital, research group, journal, or HF
advocacy group.

Health Professional: A person engaged in one or all of
clinical care, research, and education.

Patient: A person diagnosed and living with HF.
2.6.2. Source Content

Patient Empowerment. Provision of HF awareness, on-
line support, testimonials, sense of community; targeted to
patients.

Education for Professionals: HF knowledge dissemina-
tion, including clinical cases and general content on man-
agement (lifestyle recommendations, services, invasive
care), symptoms, risk factors, prevention, medication, dis-
ease mechanism, and outcomes; targeted to professionals.
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Research Promotion: Knowledge dissemination and dis-
cussion related to basic or clinical research design or results
(scientific conferences and publications); targeted to profes-
sionals.

Research Collaboration: Exchange of ideas, collabora-
tion, and engagement related to basic or clinical research
projects; recruitment of professionals for research networks
or peer-review activities; targeted to professionals.

Professional Advocacy: Discussion related to profession-
alism, equality, equity, diversity, inclusion, remuneration,
career advancement, work-life balance; targeted to profes-
sionals.

3. RESULTS

3.1. Study Characteristics

The systematic literature review yielded 996 unique cita-
tions from PubMed, Embase, and Medline. We excluded 955
citations on the basis of title and abstract review, assessed
the full texts of the 41 remaining articles, and identified 3 for
inclusion (Fig. 1). All 3 included publications were cross-
sectional in design and each used Twitter as their some plat-
form of study, analyzing HF tweets (Table 1). Of the 3 in-
cluded studies, 2 were from the USA [24, 25], and 1 was
from Canada [26] (Table 1).

The primary search of Twitter and YouTube posts
yielded 2,252 eligible tweets and >400 YouTube videos, of
which we analyzed 260 tweets and 260 YouTube videos.
Among the 260 tweets analyzed, there was a median of 559
followers (IQR, 144-2112) per tweet; 6 retweets (IQR, 4-10);
and 13 likes (IQR, 4-24) per tweet within a period of 135
days since the most remote tweet and 1 day since the most
recent tweet. Of the 260 videos analyzed, there was a median
of 2,188 views (IQR, 251-13,474); and 10 likes (IQR, 2-82)
per video within a period of 1,460 days (i.e. 4 years) since
the most remote video and 1 day since the most recent video
analyzed.

3.2. Source profiles of Social Media

Two of 3 publications reported source profiles of SoMe
posts [25, 26] (Table 2). Among 677 tweets analyzed for
source profile across publications, the most frequent sources
were institutions (54.8 %) [25, 26], health professionals
(26.6 %)[25, 26], and patients (19.4 %)[25, 26] (Table 2).

In the cross-sectional sample of 260 Twitter posts, insti-
tutions (53.5%) and health professionals (42.3%) were more
common sources of tweets than patients (4.2%). A similar
trend was observed among the 260 YouTube videos, which
were more commonly posted by institutions (64.2%) and
health professionals (28.5%) than patients (7.3%). (Table 3;
Fig. 2).

3.3. Patient Empowerment

Among 1,194 tweets analyzed for Twitter source content
across publications, 402 (33.7%) were empowering to HF
patients [24, 25], of which 74.8% raised HF awareness [24,
25] and 25.1% offered online support [24, 25] (Table 2).
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Fig. (1). Preferred Reporting Items for Systematic Review and Meta-Analyses (PRISMA) flow diagram included studies.

Table 1. Summary of the studies included in the systematic review.
SoMe Plat- | Total Number of
Author, Year (Country)| Study Design oMe Ha otal fumbero SoMe Source Profile SoMe Content
form HF Tweets
Gouda et al., 2017 [26] . . Institutions (55%), health professionals| Education for professionals (51.8%),
Cross- sectional Twitter 400 . .
(Canada) (38.5%), patients (6.5%) research promotion (48.2%)
Patient t (45.7%), educa-
Hand et al., 2016 [25] . . Institutions (41.7%), health profession- a .1en empowern.len ¢ 0), educa
ab Cross- sectional Twitter 294 . tion for professionals (41.1%), re-
(USA) als (6.6%), patients (29%) .
search promotion (11.1%)
Si b tal., 2016 Patient t (22.1%), educa-
innenberg et al., Cross- sectional Twitter 500 NR atient empowerment ( %), educa

[24] (USA)*

tion for professionals (77.9%)

Note: NR= Not reported.

“These studies included classified tweets in multiple categories, if appropriate.
"Hand et al. [25] included undefined source content as ‘other’ or ‘unable to identify’.
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Table2. Summary of source profiles and content from heart failure tweets* obtained from 3 publications.
Number of Tweets in
Examples Category / Tota} Number
of Tweets Assessing Source
Profile or Content (%)
Source Profile
Institution Universities, hospitals, research institutes

371/677 (54.8)

Health Professional

Clinicians, researchers

180/677 (26.6)

Patient

Patients, family members, caregivers

131/677 (19.4)

Source content

Patient empowerment

HF Awareness

“#heartfailureawareness2019 has begun! #Suckal.emonChallenge because #HeartFailureSucks

#HeartFailure”.

301/1194 (25.2)

Online Support

“A super story about our inspirational fellow, managing his #heartfailure, taking control and walking
1000 miles while he's at it, 3 years after receiving his diagnosis!”

101/1194 (8.5)

Subtotal ‘Patient
empowerment’

402/1194 (33.7)

Education for profes-

sionals

Management

“Following DASH #diet can reduce #heartfailure risk in people under 75”.

254/1194 (21.3)

General HF Education

“Conclusion: In a contemporary ambulatory cohort of #HeartFailure patients, 77% of patients receiving
a #DOAC received the appropriate dose. Careful review of renal function, age, weight and bleeding risk
factors is necessary to ensure correct dosing of theseagents. #HRS2019”

207/1194 (17.3)

Risk Factors

“@JACClJournals that #women are more likely to have #heartfailure compared to men, #hypertension &
#diabetes are the greatest risk factors. #SoMe #MedEd #4patients”

204/1194 (17.1)

“What are the long-term clinical outcomes in selective vs. non-selective His Bundle Pacing? This

Outcomes #HRS2019 LBCT by colleagues reports on 350 patients with a combined endpoint of mortality or 145/1194 (12.1)
#heartfailure hospitalization”.
“My hope is for greater awareness of all signs and symptoms of #HeartFailure and heart attack. More
Symptoms awareness needed for the prolonged symptoms; shortness of breath, fatigue, dizziness, cold sweats - 97/1194 (8.1)

before it's too late. #hopeforheartfailure”

Disease Mechanism

“Tet2-Mediated Clonal #hematopoiesis accelerates #HeartFailure through a mechanism involving IL-
1B/NLRP3 inflammasome”

44/1194 (3.7)

“Heart bypass surgery is performed on people with blocked arteries. The surgery creates a detour and

Medication enhances the flow of the blood to enhance health. The surgery comes with various advantages as well as 34/1194 (2.8)
risk factors. #heartattack #heartfailure”
. “Earlier #heartfailure detection + intervention needed, NHS Long Term Plan says. 80% of patients diag-
Prevention

nosed in hospital, but 40% have symptoms thatshould trigger earlier assessment”.

10/1194 (0.8)

Subtotal ‘Education

promotion’

. 995/1194 (83.3)
for professionals’
Research promotion
Promotion of HF Re- [“More young adults in the US are dying from #heartfailure today than a decade ago, a new #JACC study| 274/1194 (22.3)
search suggests”. ’
btotal ‘R h
Subtotal "Researc 274/1194 22.3)

Note: *Examples describing source content subcategories were obtained from the cross-sectional sample of tweets collected on May 15, 2019 and July 6, 2019.
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Table3. Summary of source profile and content from a sample of the 260 Twitter and 260 YouTube videos on heart failure. The
most retweeted tweets and most relevant videos during the study period* were selected for analysis.

Twitter Sources YouTube Sources
Content Total Tweets Total Videos
Institution |Health Professional| Patient Institution |Health Professional Patient
Patient
30 (56.6) 14 (26.4) 9(16.9) 53 (100.0) 37 (64.9) 3(5.3) 17 (29.8) 57 (100.0)
empowerment N (%)
Education for pro-
K 56 (54.9) 45 (44.1) 1(0.9) 102 (100.0) 98 (60.5) 64 (39.5) 0 162 (100.0)
fessionals N (%)
Resear:‘ (‘;/“;m"t“’“ 41 (54.7) 33 (44.0) 1(1.3) 75 (100.0) 27(79.4) 5(14.7) 2(5.9) 34 (100.0)
0
Research collabora-
3(20.0 12 (80.0 0 15 (100.0 0 0 0 0
tion N (%) (20.0) (80.0) ( )
Professional advo-
9 (60.0) 6 (40.0) 0 15 (100.0) 5(71.4) 2 (28.6) 0 7 (100.0)
cacy N (%)
Total N (%) 139 (53.5) 110 (42.3) 11 (4.2) 260 (100.0) 167 (64.2) 74 (28.5) 19 (7.3) 260 (100.0)

Note: *Posts were collected on May 15, 2019 and July 6, 2019 for both platforms. Posts from Twitter were shared online between January 15, 2019 and July 6, 2019. Posts from
YouTube were shared online between January 1, 2016 and July 6, 2019.

A.
TWITTER SOURCES YOUTUBE SOURCES
4.2% 7.3% o
O Institution
m Health
28.5% professional
02.3% 5350 | Patient
64.2%
B.
TWEET CONTENT YOUTUBE CONTENT
5.8% 2.7% 0% .Erzgli)eor::/erment

5.8% 20.4% 13.1% 21.9%

0 Education for
professionals

m Research
promotion

28.8%

Professional
advocacy

62.3° E Research
39.2% 7o collaboration

Fig. (2). Chart summary of (A) source profile, and (B) source content of heart failure-related posts from 260 tweets and 260 YouTube videos.
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In the cross-sectional sample of 260 tweets, 53 (20.4%)
were classified as empowering to HF patients (Fig. 2).
Tweets in this category were posted mainly by institutions
(56.6%) and health professionals (26.4%), with a smaller
contribution by patients (16.9%) (Table 3). In the sample of
260 YouTube videos, 57 (21.9%) were for patient
empowerment (Fig. 2), of which 64.9% were posted by insti-
tutions, 5.3% by health professionals, and 29.8% by patients
(Table 3).

3.4. Education for Professionals

Among 1,194 tweets analyzed for Twitter source content
across publications, 995 (83.3%) were educational for pro-
fessionals [24-26], of which 25.5% focused on management,
20.8% on general HF education [26], 20.5% on risk factors
[24], 14.6% on outcomes [24, 25], 9.7% on symptoms [24,
25], 4.4% on disease mechanism [24], 3.4% on medication
[25], and 1.0% on prevention [24] (Table 2).

In the cross-sectional sample of 260 tweets, 102 (39.2%)
provided HF education for professionals (Fig. 2), of which
54.9% were posted by institutions, 44.1% by health profes-
sionals, and 0.9% by patients (Table 3). Among 260 You-
Tube videos, 162 (62.3%) provided HF education for profes-
sionals (Fig. 2); of which 60.5% were posted by institutions,
39.5% by health professionals, and none by patients (Table
3). Twitter posts included educational series called ‘tweeto-
rials,” (a list of consecutive tweets containing in-depth edu-
cational content) [17], clinical cases with teaching points,
and ‘live-tweeting’ (tweets posted in real-time about confer-
ence/workshop material) [27]. YouTube content was limited
to educational videos, which were typically not found on
Twitter (though Twitter did have video clips of diagnostic
imaging).

3.5. Research promotion

Among 1,194 tweets analyzed for Twitter source content
across publications, 274 (22.3%) promoted research [25, 26]
(Table 2).

In the cross-sectional sample of 260 tweets, 75 (28.8%)
promoted HF research (Fig. 2), of which 54.7% were posted
by institutions, 44.0%, by health professionals, and 1.3% by
patients (Table 3). Promoted research content on Twitter
included links to original journal articles, guidelines, figures,
and tables. Among 260 YouTube videos, 34 (13.1%) pro-
moted HF research (Fig. 2), of which 79.4% were posted by
institutions, 14.7% by health professionals, and 5.9% by pa-
tients (Table 3). Promoted research content on YouTube
included videos with updates on clinical trials and interviews
discussing emerging research presented at conferences.

3.6. Research Collaboration

None of the publications reported tweets on research col-
laboration.

In the cross-sectional sample of 260 tweets, 15 (5.8%)
mentioned research collaboration among professionals (Fig.
2), and of these, 80.0% were posted by health professionals,
20.0% by institutions, and none by patients (Table 3).
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Among 260 YouTube videos, none mentioned HF research
collaboration (Table 3; Fig. 2).

3.7. Professional Advocacy

None of the publications contained tweets on profes-
sional advocacy.

In the cross-sectional sample of 260 tweets, 15 (5.8%)
advocated for HF professionals (Fig. 2), and of these, 60.0%
were posted by institutions and 40.0% by health profession-
als (Table 3). Among 260 YouTube videos, 7 (2.7%) advo-
cated for HF professionals (Fig. 2), and of these, 71.4% were
posted by institutions and 28.6% by health professionals.
Neither platform identified patients posting about HF profes-
sional advocacy (Table 3).

4. DISCUSSION

To the best of our knowledge, this is the first systematic
review that reports the source profile and content of Twitter
and YouTube posts on HF. Using mixed-methods, we com-
bined a robust review of the published literature with pri-
mary research of 520 Twitter and YouTube posts. We found
that institutions and health professionals were more common
sources of SoMe content than patients. Both Twitter and
YouTube focused primarily on professional education and to
a lesser extent, on patient empowerment. Relative to You-
Tube, Twitter more frequently included content on HF re-
search promotion, research collaboration, and professional
advocacy; the latter two categories of content (research col-
laboration and professional advocacy) were not reported in
the literature but were found in the cross-sectional sample of
520 SoMe posts on Twitter and YouTube.

The finding that institutions and health professionals post
HF content on SoMe more commonly than patients is not
surprising, given that institutions and health professionals
typically create this knowledge. From our primary analysis
of Twitter and YouTube posts, it appears that patients post
content primarily targeting other patients rather than profes-
sionals. Thus, knowledge transfer between institu-
tions/professionals and patients appears to be unidirectional.
Our findings may represent an opportunity to engage patients
in reversing the direction of knowledge transfer so that the
institutions and professionals conducting research and pro-
viding care can be influenced by patients’ insights. Patients
can provide unique perspectives in the design, conduct, and
selection of research outcomes; and in priorities that affect
clinical care. This potential remains relatively untapped on
both Twitter and YouTube.

Both Twitter and YouTube posts focused primarily on
HF education for professionals. While there has been little
academic interest in YouTube as a SoMe platform for HF
education — as evidenced by the lack of publications on
YouTube — this platform had a higher proportion of HF edu-
cational postings for professionals relative to Twitter in our
cross-sectional sample. While YouTube content was limited
to instructional videos, Twitter posts included diverse for-
mats, including ‘tweetorials’, clinical cases with video clips
of diagnostic imaging, and live-tweeting. The breadth of
educational content targeting professionals on Twitter — in-
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cluding case discussions, live-tweeting, and real-time inter-
active learning — likely explains the greater academic interest
in Twitter among professionals.

Twitter and YouTube play an important role in empower-
ing patients with HF. While we neither assessed patient en-
gagement on both platforms nor the impact of postings on
patient-important outcomes, there is evidence that postings
on SoMe are associated with patients feeling more prepared
to consult and share decision-making with their health pro-
fessionals [28].

Our sample did not unearth the potential of Twitter or
YouTube as a recruitment tool for clinical trials in HF.
SoMe has recently been described as an efficient and feasible
tool that increases the number of clinical trial participants
compared to standard techniques [29]. Potential challenges
to this application include barriers to accessing SoMe and
the risk of misinformation due to limited quality assurance or
character limits on Twitter [30]. Future investigations could
explore the role of SoMe in the recruitment of clinical trial
participants.

While both Twitter and YouTube play a role in dissemi-
nating HF research, Twitter plays a unique role in facilitating
research collaborations and growing research networks. Arti-
cles published in a large-circulation internal medicine journal
were more widely accessed when promoted using SoMe
platforms, including Twitter [31]. Alternative research im-
pact metrics, known as ‘altmetrics’, quantify the impact of
scientific output in different social networks [32]. Articles
from journals with more active Twitter accounts are associ-
ated with higher altmetric scores, which in turn is associated
with a higher journal impact factor [33]. SoMe can also cre-
ate a supportive, interactive environment that enhances re-
search collaboration. By providing a forum for discussion
and critical appraisal of research, Twitter provides a forum
for professionals with similar or complementary research
interests to collaborate on new research [34].

Our review likely underestimates the contribution of
SoMe for professional advocacy as our search focused on
HF and did not include hashtags to capture content on advo-
cacy. Twitter provides a platform for health professionals to
advocate for physician well-being, equity, and work-life in-
tegration, and to address workplace harassment, toxic behav-
iors, gender- or race-based discrimination, and burnout [35,
36]. These issues are not specific to practice in HF, and other
hashtags (i.e. ‘#WomenInCardiology’, ‘#diversityandinclu-
sion’, ‘#professionalism’, ‘#physicianadvocacy’, and ‘#the-
faceofcardiology’) may have generated a larger collection of
tweets in this area. However, we aimed to keep the search
strategy on SoMe platforms broad and consistent in order to
minimize selection bias.

5. LIMITATIONS

Our study is constrained by the limited quantity and
methodological quality of research publications included in
this review. We noted variation in the definitions and classi-
fication schemes across studies. For example, while we de-
fined categories and classified content into mutually exclu-
sive categories in our primary review of SoMe content, the
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publications included in our review did not do so. Some pub-
lications did not provide definitions for categories and some
categorized Twitter posts with overlapping themes into mul-
tiple categories [24, 25], but did not reveal how many tweets
were coded multiple times.

The findings from our primary review of Twitter and
YouTube postings are based on a limited number of public
postings and are subject to selection bias. We selected 260
most retweeted Twitter posts and 260 most relevant You-
Tube videos to assess content that users find most relevant,
and the postings are not comprehensive in content or in time.
We did not assess temporal trends or influence of geography
in SoMe source profile or content. We did not measure user
engagement in this study. Our intention to include tweets
with at least 3 retweets aimed to exclude posts with low en-
gagement activities but may have also introduced selection
bias.

CONCLUSION

Among SoMe platforms, Twitter and YouTube give a
voice to institutions, health professionals, and patients living
with HF to educate professionals and empower patients.
Both platforms provide an opportunity to reach a global
audience. Twitter enables institutions and health profession-
als to promote HF research, form research collaborations,
and advocate for professionals beyond institutional and geo-
graphic boundaries.
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