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Aims TeleCheck-AF is a novel remote on-demand mobile health infrastructure around teleconsultations for patients with atrial 
fibrillation. Social media (SoMe) communication on Twitter contributed to the dissemination of this healthcare innovation by 
using the hashtag #TeleCheckAF. This study aims to analyse the SoMe network behind #TeleCheckAF and determine the 
key opinion leaders.

Methods 
and results

Publicly available data on actors and interactions around the hashtag #TeleCheckAF were collected by web scraping from 
the platform Twitter. With tools based on social network analysis, a social network was created, different communities were 
identified, and key opinion leaders were determined by their centrality in the network. The SoMe network consisted of 
413 086 accounts with 636 502 ties in 22 different communities. A total of 287 accounts that diffused information and/ 
or used the TeleCheck-AF infrastructure were analysed in depth. Those accounts involved users from >15 different coun
tries and multidisciplinary professions. Further, 20 opinion leaders were identified, including four official accounts of societies 
and associated journals among key opinion leaders. Peaks in #TeleCheckAF tweets were seen after (virtual) conferences and 
other activities involving national and international cardiology societies. Social network analysis of the TeleCheck-AF Twitter 
hashtag revealed a wide, multidisciplinary potential reach for the diffusion of a healthcare innovation.

Conclusion Official society SoMe accounts can amplify the dissemination of research findings by featuring abstract presentations during 
conferences and published manuscripts. This underlines the synergistic effects between traditional and SoMe-based research 
dissemination strategies for novel healthcare approaches, such as the TeleCheck-AF project.
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The social media (SoMe) platform Twitter has emerged as a prominent 
communication platform for the European Society of Cardiology (ESC) 
and the subspeciality branches as well as their flagship journals.1

Professional guidance by official Twitter handles and involvement of re
nowned researchers and specialists as Twitter ambassadors offer ex
pert moderation and ensure incorporation of scientific evidence to 
SoMe discussions.2

Previous studies indicate a significant impact of a SoMe promotion 
strategy on journal and article metrics.3 Nevertheless, for professional 
and effective use of novel dissemination strategies such as SoMe, their 
mechanisms and impact on the dissemination of research and health
care innovations have yet to be fully explored and understood. In the 
presented short report, we unravel some mechanisms behind a 
SoMe-based dissemination of a healthcare innovation from a health 
professional perspective.

The TeleCheck-AF project is an example of successful dissemination 
of a research project and healthcare innovation through SoMe. 
TeleCheck-AF is a mobile health (mHealth)–based infrastructure around 
teleconsultations for patients with atrial fibrillation (AF). It comprises 
a structured teleconsultation (‘Tele’), an app-based on-demand heart 
rate and rhythm monitoring (‘Check’), and comprehensive AF manage
ment (‘AF’). The infrastructure incorporates a CE-marked mobile phone 
app (FibriCheck®) utilizing photoplethysmography (PPG) technology 
through a smartphone’s camera, allowing patients with AF to monitor 
their heart rate and rhythm (semi-)continuously around teleconsulta
tions. Recordings are accessible to the treating physician through a secure 
cloud platform. This on-demand approach provides valuable heart rate 
and rhythm data for treatment decisions during teleconsultations and 
allows dedicated patient education and involvement.4 To follow and 

archive the SoMe communication on Twitter around this project, 
the hashtag #TeleCheckAF was introduced. Within <2 weeks, the 
TeleCheck-AF infrastructure was implemented in 17 centres from six dif
ferent European countries.5 Eventually, 41 centres were included, and 
>6000 patients were treated according to the TeleCheck-AF approach. 
Dissemination of TeleCheck-AF happened rapidly—however, it took 
place amidst the challenges posed by the Covid-19 pandemic, including 
restrictions on travel and communication. We hypothesize that SoMe 
contributed to the fast dissemination of the healthcare innovation.

The aim of the study is to analyse the social network behind 
#TeleCheckAF to gain insight into the mechanisms driving the diffusion 
and to determine the key opinion leaders (OL), who have a central pos
ition within the social network. A SoMe network analysis centred 
around the hashtag #TeleCheckAF was performed. Data of accounts 
and their interactions within the #TeleCheckAF SoMe network were 
collected through web scraping, which is automatically capturing and 
extracting publicly available online information.6 In case of the pre
sented study, data were scraped from the SoMe platform Twitter by 
using the official academic Twitter package for R (academictwitteR), 
which utilizes official Twitter application programming interface 
(API). Scraped data included all public tweets that used the hashtag 
#TeleCheckAF, including their meta-data, replies, retweets, and 
quoted tweets. Additionally, followers and following lists of all accounts 
were included. The complete #TeleCheckAF network consisted of 
413 086 accounts and 636 502 ties. Using the modularity algorithm 
of Gephi (Gephi - The Open Graph Viz Platform), we detected 22 com
munities within the network. Communities are groups of accounts 
(or nodes) whose connections are denser compared with the rest of 
the network.7 Within the five biggest communities of the network, 
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we identified communities with a majority of electrophysiologists, with 
a majority of cardiologists, one with the biggest subgroup of professions 
in nursing, and one with a majority of professions in health technology. 
Further, we identified different geographical distributions of the com
munities both from countries in which TeleCheck-AF was implemented 
and countries in which it was not available. Overall, 287 Twitter ac
counts actively diffused #TeleCheckAF information (n = 207, 72%), 
adopted the TeleCheck-AF infrastructure (n = 60, 21%), or did both 
(n = 20, 7%). Based on publicly available data of those accounts, a 
majority of accounts originated from Belgium (n = 42, 14.7%), the UK 
(n = 38, 13.3%), Germany, and Austria (n = 27, 9.4%, respectively). 
These were followed by accounts from the USA and Oceania 
(n = 24, 8.4%, respectively) and the Netherlands (n = 21, 7.3%). The 
top three known professional backgrounds were electrophysiology 
(n = 73, 25.4%), cardiology (n = 53, 18.4%), and nursing and allied 
health professionals (n = 24, 8.3%), followed by research (n = 17, 
5.9%) and health technology (n = 16, 5.6%). Interestingly, also four of
ficial patient advocate accounts were active in the SoMe network.

To identify OL, the position of the accounts in the network was eval
uated by their centrality. Centrality is a measurement of the importance 
of a user’s position in the network and impacts their contribution to the 
diffusion of an innovation. Interpretation of centrality is done with the 
help of centrality measures, with the most common researched mea
sures: degree centrality, closeness centrality, and betweenness central
ity.8 Accounts with a high degree centrality have a high number of direct 
connections to other accounts. Those accounts can rapidly diffuse 
complex information. Degree centrality incorporates, next to other 
characteristics, the number of followers and can be differentiated 
into in-degree (incoming connections to a user) and out-degree (out
going connections from a user), both of which were assessed within 
our study. Accounts with a high closeness centrality are closely located 
to other accounts in a network and can therefore quickly reach many 
other accounts. Accounts with a high betweenness centrality serve 
as information brokers or connect otherwise disconnected groups 
in the network.8 In addition, we assessed the eigenvector centrality 
(extended version of the degree centrality that accounts also for other 
user’s connections) and full shares (how many times a user created con
tent). Following previous studies and literature,9,10 OL were classified 
as those users whose centrality measure (for each centrality measure 
separately) was at least 2 SD above the mean score. Overall, 20 OL 
were identified. Notable is the presence of four accounts affiliated to 
the ESC among the OL. Two accounts were official ESC society and 
journal accounts, and two accounts were SoMe editors/supervisors 
for ESC or ESC journals. The official ESC journal Twitter account 

was an OL on three metrics (degree, betweenness, and eigenvector 
centrality) and showed the highest closeness centrality in the analysed 
cohort (n = 287; Table 1), highlighting its important position within 
the network and suggesting its high impact on the dissemination 
of #TeleCheckAF. This account featured publications around 
TeleCheck-AF (Figure 1), which included rapid communication about 
the TeleCheck-AF infrastructure and a description of its components 
and implementation.4 An initial peak in #TeleCheckAF tweets was 
seen after a TeleCheck-AF feature on the society’s educational web
site, tweeted by the official ESC society account. Further, peaks 
in #TeleCheckAF tweets appeared through activities of different 
national and international cardiac societies, at which TeleCheck-AF 
was discussed and featured on Twitter. These findings imply potential 
synergistic effects between traditional dissemination of healthcare in
novation—by publication of research findings in acknowledged jour
nals or conferences—and innovation dissemination through SoMe.

Overall, the #TeleCheckAF SoMe network analysis provided new in
sights into the mechanisms behind diffusion of research and healthcare 
innovations on SoMe to support the understanding of this innovative 
field of communication. Behind the hashtag #TeleCheckAF, a multidis
ciplinary social network was detected. This implies the wide interest in 
this healthcare innovation and communication between different geo
graphical and occupational communities. These goals are traditionally 
also set through national and international congresses, where health
care professionals can present and discuss their innovations. The official 
ESC journal account was positioned centrally in this network. Such 
OL can diffuse complex information (high degree centrality), spread 
information quickly (high closeness centrality), and serve as a bridge 
to otherwise disconnected parts of a network (high betweenness cen
trality). With this research, we provide an example on how OL can be 
identified in a social network. Professionals who want to disseminate 
healthcare innovations or research—in cardiology and beyond—can 
use similar approaches to identify and involve OL. The SoMe commu
nication around TeleCheck-AF created awareness and discussions 
around this new healthcare innovation. By featuring abstract presenta
tions during conferences through official Twitter ambassadors and pub
lication of research in acknowledged journals with SoMe strategies, 
synergistic effects between traditional and SoMe-centred research dis
semination strategies can amplify the potential reach for novel health
care innovations. However, some limitations must be addressed. 
Only publicly available data were used, and only Twitter accounts 
who diffused information about or adopted TeleCheck-AF were ana
lysed in-depth. A possibility for bias through incomplete or incorrect 
disclosure of information of accounts might have occurred. Further, 
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Table 1 Overview on centrality measurements

Centrality measurement Description Overall cohort 
mean (SD)

ESC journal account 
(Z-score)

Degree centrality (n = 287) Number of ties (interactions) linked to a user. Accounts with high degree 
centrality can diffuse complex information rapidly.

2243 (5968) 51 624 (8.27)

Eigenvector centrality (n = 286) Extended version of the degree centrality that considers also other 

user’s connections.

0.11 (0.11) 0.47 (3.13)

Closeness centrality (n = 286) Accounts closely located to other accounts in the network that can 

quickly reach many other accounts.

0.27 (0.12) 0.45 (1.39)a

Betweenness centrality (n = 287) Serve as information brokers or connect otherwise disconnected groups 
in the network.

2 160 529 (8 212  
375)

85 585 177 (10.16)

After Mbaru and Barnes,8 overall mean (SD) scores of 287 analysed nodes and exemplarily of one key opinion leader (ESC journal account). Closeness, eigenvector centrality score, and 
Z-score were rounded up to two decimal places. 
ESC, European Society of Cardiology. 
aHighest in analysed cohort.
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data include limited availability of information on accounts with >100  
000 followers, because the web scraping process allowed limited access 
to tweet data (based on the Twitter API), and large computational 
power would be required for processing data of users with this many 
followers. Future studies are necessary to comprehend the precise syn
ergies between traditional and SoMe-based research dissemination 
strategies, the longitudinal development and interactions between 
SoMe promotion and real-life implementation of a healthcare innov
ation, and the long-term impact of SoMe dissemination strategies on 
the development of healthcare innovations.
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