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Abstract

Cardiovascular disease is one of the main causes of morbidity and mortality worldwide. Despite the availability of highly

effective treatments, the contemporary burden of disease remains huge. Digital health interventions hold promise to

improve further the quality and experience of cardiovascular care. This position paper provides a brief overview of

currently existing digital health applications in different cardiovascular disease settings. It provides the reader with the

most relevant challenges for their large-scale deployment in Europe. The potential role of different stakeholders and

related challenges are identified, and the key points suggestions on how to proceed are given. This position paper was

developed by the European Society of Cardiology (ESC) e-Cardiology working group, in close collaboration with the ESC

Digital Health Committee, the European Association of Preventive Cardiology, the European Heart Rhythm Association,

the Heart Failure Association, the European Association of Cardiovascular Imaging, the Acute Cardiovascular Care

Association, the European Association of Percutaneous Cardiovascular Interventions, the Association of Cardiovascular
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Nursing and Allied Professions and the Council on Hypertension. It relates to the ESC’s action plan and mission to play

a pro-active role in all aspects of the e-health agenda in support of cardiovascular health in Europe and aims to be used as

guiding document for cardiologists and other relevant stakeholders in the field of digital health.
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Introduction

Results from the European Society of Cardiology
(ESC) Atlas project (a compendium of cardiovascular
disease statistics compiled by the European Heart
Agency) indicated that there were &83.5 million
people living with cardiovascular diseases in the
European member countries in 2015.1 Globally,
deaths due to cardiovascular disease increased by
41% as the world population grows and ages. The
World Health Organization (WHO) global action
plan (2013–2020) for the prevention and control of
non-communicable diseases furthermore describes car-
diometabolic risk management to be a high priority
focus area.2 Despite the availability of effective guide-
line-based treatment options, long-term benefits of
these treatments are often disappointing due to low
uptake and/or non-adherence.3,4 As an example, the
ESC guidelines recommend secondary prevention pro-
grammes, i.e. cardiac rehabilitation (CR), for ischaemic
heart disease to prevent recurrent disease and improve
prognosis.5–7 A recent systematic review pooled data on
the participation and adherence to CR programmes
(29 included studies, both prospective/retrospective
cohort studies and cross-sectional studies, N> 350,000
patients). The review indicated that there is still room
for improvement.8 Both patient, healthcare provider
and health system-based barriers are responsible for
this.9 Digital health-based care delivery provides the
opportunity to redesign and improve care after diagno-
sis and discharge thanks to innovations in telecommu-
nication technologies (i.e. cardiac telerehabilitation).10

This novel care delivery strategy has been identified
by the European Association of Preventive
Cardiology (EAPC) in collaboration with the Acute
Cardiovascular Care Association (ACCA) and the
Association of Cardiovascular Nursing and Allied
Professions (ACNAP) as a promising way to tackle
the challenges inherent in conventional cardiac treat-
ments.11 Similar to secondary prevention, the applica-
tion of digital health could be of value in other
cardiovascular disease settings. In addition, digital
health could play a very significant role in primary pre-
vention, in which solutions such as mobile applications,

text messaging and monitoring sensors for self-track-
ing, as well as online behavioural counselling, have
the potential to improve lifestyle through positive
behaviour change theory, in particular against poor
diet, smoking, and lack of physical activity.12

The objectives of this position paper are to: (a) pro-
vide the reader with a succinct overview of the main
digital health applications in different cardiovascular
disease settings; (b) highlight the most important chal-
lenges/barriers for large-scale digital health deployment
in cardiology; and (c) provide the reader with a plan on
how to address these challenges/barriers. This position
paper relates to the ESC’s action plan to play a pro-
active role in all aspects of the e-health agenda in the
support of cardiovascular health in Europe and
beyond.13 It has the ambition to contribute to the
actions as defined in the ESC e-health roadmap by high-
lighting the role of digital health strategies in cardiovas-
cular disease and by providing recommendations on how
to overcome contemporary barriers related to large-scale
digital health deployment. The active involvement of the
ESC Digital Health Committee14 in the finalisation of
this statement adds relevance to its content and ascer-
tains that it reflects the ESC’s vision.

Definition and main applications of
digital health in different cardiovascular
disease scenarios

In this position paper, digital health is referred to the
use of information and communication technologies to
treat patients and convey healthy lifestyles (primary
prevention), conduct research, educate healthcare pro-
fessionals, track diseases and monitor public health as
an update of the previous definition of e-health (‘the use
of emerging information and communication technol-
ogy to improve or enable health and healthcare
delivery’).15

Digital health is used as a general term, encompass-
ing e-learning, remote monitoring (i.e. telemonitoring),
structured telephone support, telerehabilitation, tele-
consultation and m-health apps. e-Learning is defined
as the provision of medically and scientifically founded
pathology-specific information to patients, using
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interactive and web-based educational material.16

Telemonitoring involves the transfer of physiological
data through transmission technologies such as tele-
phone lines, broadband, satellite or wireless networks.16

Structured telephone support means monitoring and/or
self-care management delivered using classic telephone
technology.17 Telerehabilitation means rehabilitation
from a distance by using one or several devices moni-
toring and communicating patient-specific information
to the caregivers. It includes both telecoaching (i.e.
coaching from a distance by email/SMS/telephone),
social interaction, telemonitoring, e-learning and
focuses on all cardiac rehabilitation core components.10

Teleconsultation involves consultation by remote tele-
communications, generally for the purpose of diagnosis
or treatment of a patient at a site remote from the pri-
mary physician, and may include generalist–specialist,
specialist–specialist, patient–specialist, or patient–
generalist–specialist relationship. m-Health apps or
mobile applications are stand-alone software that oper-
ate on a smartphone, tablet, or other mobile device
intended to be used as service provision tool for cardiac
patients.18 A larger deployment and utilisation of these
digital health services is expected in the near future due
to several factors:

. Increased life expectancy, which results in a larger
cohort of chronic patients of older age, with asso-
ciated reduced or impeded mobility;

. Shortage of physicians and nurses to cover the future
health needs of an ageing population, despite an
increase in health workers in the past decade;

. Larger territory covered by wireless network com-
munication, allowing accessibility to digital health
resources and convenience for their utilisation, in
particular for remote and underpopulated areas.

Table 1 summarises the main digital health solutions
in the setting of primary and secondary prevention of
ischaemic heart disease, in chronic heart failure and
atrial fibrillation. Evidence is accumulating, especially
in the field of chronic heart failure. There remains,
however, a need for robust clinical research focusing
on hard outcomes with long-term follow-up and includ-
ing economic analyses in order to demonstrate the clin-
ical impact and value for money of these digital health
approaches.

Challenges/barriers for large-scale digital
health deployment in cardiology

Patient-related barriers for digital health deployment

Developments in digital health are still, to a large
extent, technically driven rather than based on needs

and expectations of patients (i.e. there is a lack of co-
creation with patient involvement in design) with impli-
cations for the complexity and widespread use of digital
health services.26 Patient-related barriers hindering
large-scale deployment of these services include user
characteristics and health status, issues around privacy,
security and quality concerns, lack of personal motiv-
ation, and accessibility to digital resources.40–47 Well-
known user characteristics associated with lower digital
health usage include older age, low health literacy and
low socioeconomic and health status. Previous research
on sociodemographic predictors of e-health use among
adult internet users (N¼ 2358) showed that patients
with lower levels of education had significantly lower
odds of going online to look for a healthcare provider,
using email or the internet to communicate with a
doctor, tracking their personal health information
online, using a website to help track diet, weight, and
physical activity, or downloading health information to
a mobile device.48 Also, according to a German cross-
sectional study (N¼ 2000), 54.3% of the included par-
ticipants were found to have limited health literacy.49

The strong link between health literacy and socioeco-
nomic status has been confirmed by the results of the
European Health Literacy survey (1000 people for each
of the eight participating countries), where financial
deprivation was found to be the strongest predictor of
low health literacy.50

In particular, low socioeconomic status may even be
the most important and persistent barrier for digital
health adoption. Despite the potential of digital health-
care in supporting older patients with complex health
and social needs,51 studies comparing digital health
uptake in such patients according to their socioeco-
nomic status are currently lacking. A recent systematic
review proposes to differentiate between the social
inequalities perspective affecting the access from those
affecting the use of these technologies, as factors and
mechanisms may differ, and variations in use import-
antly shape social inequalities in health, thus suggesting
to investigate emerging technologies in lifestyle health,
genomics and the increased use of personalised devices
in health, in which previous literature is currently
lacking.52

Lack of personal motivation can be due to low per-
ceived value in the offered digital health service, or a
lack of understanding of the changing roles of patient
and healthcare provider. Worries about receiving a
poorer level of care due to the impersonal nature of
digital services are also reported. Lack of support
from family members, friends or peers has implications
for not signing up to digital services, whereas lack of
clinical endorsement has been described as a barrier if
patients feel that their physicians do not promote or
want to use these services themselves. Preferences may
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Table 1. Non-exhaustive list of digital health applications in different cardiovascular disease settings.

Author(s) Digital health application Classification Explanation

Primary prevention of cardiovascular disease

Parati G, et al.;

Omboni S, et al.

Home BP monitoring

(TeleBPCare study)

Non-invasive

telemonitoring

Home BP monitoring fights physicians’ inertia

and patients’ poor adherence

to treatment.19–22

Milani RV, et al. Home BP monitoring Non-invasive

telemonitoring

Home BP monitoring more effective in

improving hypertension control than usual

care.23

Parati G, et al. ESH CARE app m-Health apps App proposed by Italian and European Society

of Hypertension. Reliable tool for patient-

doctor interactions and remote monitoring

of hypertensive patients.24

Secondary prevention of ischemic heart disease

Wolf A, et al. e-Health diary and

symptom tracking

Non-invasive

telemonitoring

Telemonitoring increases patients’ adherence

to healthy lifestyle behaviors, and allows

them to take a more pro-active role with

more self-control and health

consciousness.25

Saner H, et al.;

Frederix I, et al.;

Kraal JJ, et al.

Telerehabilitation

(Telerehab II,

Telerehab III,

Fit@Home study)

Telerehabilitation Telerehabilitation non-inferior to center-based

CR as regards to physical fitness, physical

activities and QoL. Telerehabilitation cost-

efficient innovative care strategy

(Fit@Home, Telerehab).26–29

Chronic heart failure

Inglis SC, et al. Non-invasive telemonitor-

ing and structured

telephone support

Non-invasive telemo-

nitoring

and structured

telephone support

Recent meta-analysis on non-invasive telemo-

nitoring and/or structured telephone sup-

port in HF versus usual care, showed the

former to reduce all-cause mortality and

HF-related hospitalisations.30 Individual

Tele-RCT’s in HF however, show a huge

variety of results.

Landolina M, et al.;

Böhm M, et al.;

Hindricks G, et al.;

Morgan JM, et al.

Implant-based

telemonitoring

(EVOLVO, OptiLink HF,

IN-TIME, REM-HF, and

MORE-CARE study)

Invasive telemonitoring Invasive telemonitoring can theoretically

assure early detection of worsening

HF and indicate the necessity for

pre-emptive interventions. The

currently available evidence however, is

inconclusive with regard to its clinical

benefits.31–34

ESC Education;

Educator for

Heart.org

Remote education on

HFA, ESC and AHA

websites

e-Learning Scientific evidence is lacking, but e-Learning is

hypothesised to improve HF patients’ dis-

ease-specific knowledge and hence their

active involvement in their own chronic

management.35,36

Piotrowicz E, et al. Home-based

rehabilitation

Telerehabilitation Digital health application that has been shown

to be well accepted, safe, effective, with

high adherence rates among HF patients.37

Atrial fibrillation

Halcox JPJ, et al. AliveCor Heart Monitor Non-invasive

telemonitoring

Several diagnostic methods of arrhythmia

detection utilising mobile monitoring

devices connected with smartphones have

been utilised. There is an abundance of new

companies working on sensor technologies,

(continued)
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also impact digital health deployment: studies have
shown that more citizens are favourable to using digital
health solutions as a complement to in-person doctor
visits rather than as a substitute. In addition, the type
of digital technology provided, such as internet-based
or mobile application-based services, may play a piv-
otal role with regard to the uptake in a particular
population.

Physician-related barriers for digital
health deployment

Wireless technologies and digital health solutions offer
considerable promise because they allow for easier daily
patient monitoring and feedback than approaches
involving clinical personnel. Contrasting this scenario
is the perception of contemporary healthcare profes-
sionals that heavy time investments are needed to
review incoming data and provide feedback to the
patients. One of the causes of this perception is that
digital healthcare is mostly added ‘on top of’ existing
care rather than being blended in current care delivery.
As an example, nurse-led telemonitoring programmes
for heart failure patients are set up without reducing/
adapting the timing and frequency of conventional hos-
pital-based appointments by the treating cardiologists
at the hospital, thus increasing both the costs and time
investments.

Lack of infrastructure, clarity in regulation and
standardisation, incentives, knowledge and training
among professionals in digital health tools are the
other main barriers for physicians not to use this
novel care delivery strategy.53

Legal and ethical issues

Additional concerns regarding privacy, security, and
data confidentiality could limit the pervasiveness and
uptake of digital health solutions in Europe. In particu-
lar, the number of mobile applications related to health

(m-health apps) is growing rapidly, but only a limited
number have been tested for efficacy and quality. In this
field, a lot of new business activity has been developed,
in particular through the creation of start-ups, where
primary prevention goals and entrepreneurial activities
are sometimes difficult to be distinguished. In this rap-
idly evolving scenario, it is a common understanding
that there are health and safety risks related to m-health
apps that need to be handled with regard to their clin-
ical evidence, claims on purpose and functions, testing
and validation of their performance. The broad cat-
egorisation utilised for m-health apps in common app
stores (medical, lifestyle) potentially create confusion in
the consumer to understand the intended use of the
app, as well as it might limit the physicians’ confidence
in these tools in view of possible professional liability.54

To tackle the lack of specific legislation focusing on m-
health apps, in the past few years specific documents
have been deployed by national authorities (such as the
National Institute for Health and Care Excellence
(NICE) in the UK, or the French Medicines
Regulatory Agency (ANSM) in France), as well as
regional certification programmes (Agencia de
Calidad Sanitaria de Andalucia, Fundació TIC Salut
Social de Catalunya) have been developed.

Also the EU bodies competent in medical device
regulation, as well as the US Food and Drug
Administration in the USA, are acting by applying
higher scrutiny on possible malpractice, by stimulating
an industry-based code of conduct, and by extending
legislation for ‘software as medical devices’ to apps.
However, the need for higher regulation in this field is
modulated with the will to stimulate entrepreneurial
activities in the digital market.

Interoperability and technical considerations

Contemporary digital healthcare delivery programmes
are characterised by a multitude of interoperability and
technical constraints, rendering short-term large-scale

Table 1. Continued.

Author(s) Digital health application Classification Explanation

remote care and personalised

management.38

Kotecha D, et al. My AF app & AF Manager

app

m-Health apps Designed by the ESC to enhance patient

education, improve communication

between patients and healthcare profes-

sionals, and encourage active patient

involvement in the management of their

condition.39

BP: blood pressure; ESH: European Society of Hypertension; CR: cardiac rehabilitation; QoL: quality of life; HF: heart failure; RCT: randomised

controlled trial; HFA: Heart Failure Association; ESC: European Society of Cardiology; AHA: American Heart Association; AF: atrial fibrillation.
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deployment challenging. Telemonitoring involves the
transfer of measured physiological data (e.g. ECG,
blood pressure (BP), etc.), from peripheral sensors
(wearable or implantable devices such as implantable
cardioverter defibrillators and/or atrial fibrillation
detection devices) to a centralised platform, encompass-
ing the use of wireless communication networks, pro-
cessing units, software, and algorithms for data
capture, processing and decision support. This process
involves many challenges, such as technological
capabilities and system efficiency, reliability and trust-
worthiness, interoperability, data integrity and quality,
often accompanied by the absence of a robust valid-
ation of the results and lack of generalizability.55,56

Concerns related to the liability for doctors in the
(lack of) review of data transmitted outside office
hours are also raised. Related to interoperability, the
accessibility of the acquired data for visualisation and
analysis, as well as for possible integration into the
patient electronic health record for effective utilisation
in the clinical process, remains an open problem.

Reimbursement issues – economic evaluations

In most European countries, lack of reimbursement
models and the complexity of the health service systems
have prevented the widespread use of digital health ser-
vices. Firstly, current reimbursement models are often
not applicable to digital health services, which
may require bundled or lump sum payments, and
should be part of a pathology-specific care pathway.
Secondly, reimbursement models for new types of
health services that can only be performed by digital
health tools are lacking. In addition, contemporary reim-
bursement classically covers only the costs directly
related to patient care, without remunerating the start-
up investment needed to establish and prove new health-
care strategies. Reimbursement issues may take place at
multiple levels ranging from the suppliers of digital
health services or products (with implications for devel-
opment, operation, support and innovation of technol-
ogies) to healthcare clinics and specialists using digital
health as a complement to their traditional services.

Addressing the challenges/barriers for
digital health deployment

As described in the ESC e-health position statement,
ensuring implementation of innovative digital health-
care delivery programmes into the current healthcare
system is challenging.13 It often necessitates extensive
workflow redesign, which is why it frequently fails to be
successfully adopted.

Despite future opportunities related to the
latest information and communication technologies

innovations (i.e. 5G wireless communication network,
enhanced artificial intelligence computational power,
virtual and enhanced reality), overcoming the current
barriers represents the initial step to achieve digital
health deployment in daily clinical routine.57

Accordingly, in the remaining part of this section,
some key concepts on how to tackle the contemporary
challenges for large-scale digital health deployment will
be provided (see also Figure 1).

The role of patient education programmes

Patient education by dedicated professionals about the
benefits of digital healthcare is a prerequisite to tackle
the perception that this novel type of service would be
inferior. The efficacy of patient education programmes
on the uptake and use of web-based, digital health
interventions has indeed been shown previously in car-
diovascular disease patients.58 Digital health pro-
gramme components should be developed applying a
user-centric approach and taking into account user
(i.e. patient) needs and preferences from the first proto-
type to the final end-product stage.59 Product simplicity
and patient feasibility/usability should be prioritised,
considering also specific group needs (e.g. elderly, cul-
turally and linguistically diverse patients with lower
health literacy), together with possible patient-specific
customiszation.

The role of digital health workflow redesign

Achieving improved digitisation of healthcare in the
hospitals, in particular for cardiovascular care, repre-
sents the first necessary prerequisite to improve
physician–patient relationships, by maintaining the
physician’s time to serve primarily as a diagnostician
and educator instead of doing actions that could be
handled through automated systems. By better indivi-
dualising diagnostics and treatments, facilitating
patient data retrieval, simplifying real-world monitor-
ing, and providing evidence-based guidance at the point
of need, digital technologies have this potential, thus
constituting the basis to build on further solutions to
improve patient empowerment.60

Integration of digital health in routine care implies
shifting roles and responsibilities for healthcare person-
nel.61 Specific training programmes for all caregivers
and medical students should be developed, to assist
them in understanding the new service models resulting
from digital health deployment, related capabilities and
limitations. In addition, these programmes would ide-
ally also aid them in the application and adoption of
the new technology-based care. This will encourage
healthcare professionals to invest time in redesigning
contemporary healthcare pathways (based on clinical

6 European Journal of Preventive Cardiology 0(00)



evidence and cost-effectiveness data) before implement-
ing novel digital healthcare strategies, thus reducing the
risk of creating duplicates instead of improving care.
Scientifically founded open fora would enable all stake-
holders involved to share experiences and challenges/
barriers identified during digital health adoption and
accelerate mutual learning and knowledge sharing.
Upfront clear definitions of the digital health interven-
tion content and its primary goal would simplify suc-
cessful implementation. Specific, relevant, attainable
and measurable digital health programme quality indi-
cators should be defined and (re-)assessed repetitively
to monitor success and convince healthcare providers
resistant to adopt.62

The role of uniform, European-wide digital
health legislation

In Europe, results from a public consultation launched
in 201463 stressed the importance of strong privacy and
security tools to build users’ trust, as well as to provide
more patient safety and transparency of information,
by means of certification schemes or quality labelling of
lifestyle and wellbeing apps.

Several EU legislations, among others, are produ-
cing impact on digital health:

Directive 93/42/EEC and following amendments64

define software for medical purposes, potentially
including m-health apps, as a medical device and as
such it is intended to be validated according to the

state of the art taking into account the principles
of development life cycle, risk management, validation
and verification. This directive will be superseded,
and made even more stringent, in the spring of 2020,
as the new EU Regulation 2017/745, approved and
published on 5 May 2017 in the Official Journal of the
European Union, will have to be applied in all
EU countries.

General Data Protection Regulation 2016/679
(known as GDPR),65 applicable as from 25 May
2018, harmonises data privacy laws across Europe to
protect and empower all EU citizens data privacy with
extended jurisdiction (it applies to all companies pro-
cessing the personal data of subjects residing in the
EU), extending the concept of personal data, and
extending liability to all data ‘processors’.

Privacy and Electronics Communication Directive
2002/58/EC and following amendments66 (known as
ePrivacy directive) deals with a number of important
issues such as confidentiality of information, treatment
of traffic data, spam and cookies, underscoring the
importance of data minimisation and purpose limita-
tion, and the necessity for data anonymisation and
restrictive data authorisation access.

Compliance of digital health applications to the
applicable EU legislation should be assured and
reported transparently. Liability hazards inherent to
digital health services should be explored and addressed
profoundly upfront in order to ensure the reliability of
these services.

Stakeholder resistance to 
adopt digital health based
care:

Stakeholder resistance to adopt digital
health based care:

Legal, ethical & technical barriers:
Establish European-wide
digital health certification
programs
Assure compliance to
applicable digital health
directives
Assure interoperability of
digital health servcies

Other barriers:
Encourage economical
evaluations of digital health
based care

Inform health insurance industry
& policy makers
Stimulate digital health related
knowledge & experience sharing

Establish patient digital health
education programs
Redesign contemporary workflow
models

Lack of patient
motivation and digital
health literacy skills
Lack of healthcare
provider belief in 
digital health care

Legal, ethical & technical
barriers:

Mobile data privacy,
security & liability
concerns
Lack of
interoperability

Other barriers:
Lack of health
economical evaluations
Lack of reimbursement

How to deploy
digital health based

care in Europe?

Figure 1. Key messages related to digital health-based care in cardiovascular medicine. The left side of the figure depicts the main

barriers to large-scale deployment, the right side of the figure suggests key measures on how to address these barriers.
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The role of data standardisation and
interoperability assurance

Interoperability allows two or more applications to
communicate effectively without compromising the
content of the transmitted data. Interoperability
makes it possible to share patient health information
among healthcare professionals and organisations,
allowing a seamless care environment and aiming at
the continuity of care in all patient contexts and
across the spectrum of the caregivers and their respect-
ive environments.67 Several previous international
experiences were aimed at finding the basis for inter-
operability assurance. In 2005, the ESC launched the
Cardiology audit and Registration Data Standard
(CARDS) project, with the aim of collecting shared
definitions of core data elements within health informa-
tion systems.68 Initiatives supporting the realisation of
interoperable digital health services will potentiate its
large-scale deployment.

The role of digital health industry

Due to the involvement of personal data and confiden-
tial information, large-scale deployment and utilisation
in clinical practice of digital health solutions greatly
depend on the trustworthiness of the provider/devel-
oper. It has to be a priority for stakeholders in the
digital health industry to guarantee the privacy and
safety of their solutions, as well as to describe clearly
accuracy and efficacy claims, providing documentation
and scientific literature in support, and being transpar-
ent about clinical evidence and unexpected failures,
safety notices, alerts or recalls (also related to soft-
ware).69 In the field of m-health apps, app stores (i.e.
Apple app store, GooglePlay) should increase controls
and verification before publishing an app with higher
transparency about their process, and improving app
categorisation, i.e. creating a specific category for
approved ‘software as medical device’, or highlighting
apps published by developers that adhere to specific
codes of conduct.

The role of the health insurance industry

Information on the costs and effects of digital health
interventions is needed to document value for money
and to support decision-making, but also to form the
basis for developing business models and to facilitate
payment systems to support large-scale implementa-
tion. In the absence of robust evidence, decision-
makers may be more reluctant to support the
implementation of digital health services.70 It is recom-
mended that more economic evaluations and imple-
mentation research are being conducted to add to the

evidence base and for use in modelling studies. In case
sufficient evidence regarding the cost-efficiency of digi-
tal healthcare programmes is established, efforts to con-
vince the health insurance industry to support and/or
incentivise those programmes financially are justified.
However, before interventions and technologies can
be shown to be cost-effective, they must have positive
impact on meaningful health outcomes or experiences
of care in the first place.

The role of patient organisations

Patient organisations provide support, often peer led,
for patients and their families affected with cardiovas-
cular disease. In 2009, the British Cardiac Patients
Association emphasised the key areas they believe are
fundamental in the provision of effective care.71

Patients want to be treated holistically, and not to
have symptoms managed independent of other needs.
Patients sometimes have difficulty understanding why a
treatment that they read about may not be suitable for
them, so providing information in a simple way at every
step of the patient journey must be considered. Any
digital healthcare-related action which facilitates these
goals is highly rated by patients and their families. In
addition, informed patients may help in the early detec-
tion of (recurrent) disease. The quality of patient
experience must become the foundation of co-design,
development and delivery of digital health interven-
tions.72 Both local and national cardiovascular patient
organisations can help to voice the patients’ needs and
help ensure that digital health services are answering
their needs, and are in line with their preferences for
care and access to care.

The role of professional organisations

As evidenced by the contributions to this position
paper, national and European-wide professional organ-
isations, such as the ESC through its multiple bodies,
are committed to the different facets of digital health-
care delivery. They have a pivotal cross-fertilising role
in sharing expertise and supporting colleagues to estab-
lish better services. By collaborative efforts in creating
professional guidelines and/or other guiding position
documents, they can play a critical role in ensuring
the flourishing of digital healthcare delivery in Europe
and worldwide. As an example, the organisation of spe-
cific digital health sessions at the ESC annual congress
(under the digital health track) enables many interested
stakeholders to increase their knowledge by listening to
experts in the field. This type of activity will continue to
expand, under the supervision of the Digital Health
Committee and the board, working with the associ-
ations and working groups.
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Key points on how to tackle the contemporary digital
health challenges in cardiology

This paragraph is intended to provide possible sugges-
tions to be explored in the upcoming years to pave the
way for further development of the concept of digital
healthcare and related challenges in cardiology:

. The inclusion of digital health-related topics in the
current ESC Cardiology Core curriculum.73

. All ESC bodies (associations, councils, working
groups) with an interest in the practical application
of digital healthcare delivery should be encouraged,
under the coordination of the ESC Digital Health
Committee, to develop specific courses/educational
material to instruct cardiologists on how to apply
this novel care strategy in practice. Ideally, in the
medium to long term digital health should be incor-
porated in the official ESCeL e-learning platform to
ensure widespread reach of its educational content.

. Given the future role of digital healthcare delivery in
cardiology, there is a need for the establishment of
ESC endorsed certification programmes (i.e. similar
to EACVI TTE, or CMR certification programmes)
with the aim to train and certify cardiologists willing
to apply digital health in their institution.

. Relevant patient organisations (both at a local/
national and European level) should be involved in
all digital health-related activities, to ensure their
input from the earliest phase of development,
through the widespread deployment. This is likely
to increase the acceptability of the innovation to
the final digital healthcare consumer (i.e. the cardiac
patient).

. The presence of advocating healthcare professional
representatives in specific task forces or stakeholder
groups at the level of discussion, forum, or political
decision support needs to be pursued and supported,
to give visibility to medical associations and to facili-
tate the compliance of digital health-related direct-
ives and/or regulations into clinical practice, thus
balancing and complementing industry presence in
such bodies. The ESC representation in the e-Health
stakeholder group of the European Commission74

and its m-health working group are examples of
how this could be achieved.

. Scientific research in the field of digital health in the
cardiology domain, especially when combining both
clinical and socioeconomic analyses, should be sti-
mulated and supported, to increase the evidence base
for possible future reimbursement for specific digital
health solutions. In particular, research focusing on
specific populations (e.g. patients with low health
literacy skills and/or low socioeconomic status, or
elderly groups) to assess the impact and risk of

social inequalities, and possible risk mitigation stra-
tegies, is further encouraged. Lessons learned from
previous European and large-scale deployment pro-
jects that implemented and assessed the impact of
innovative healthcare services for remote moni-
toring of patients with chronic conditions (e.g.
United4Health, Momentum)75,76 should guide us in
the way ahead.

Conclusion

Digital health-based healthcare models have been intro-
duced recently in cardiology due to the advent of
innovations in telecommunication technologies. They
enable cardiac patients to take a more active role in
their own care and have the potential to improve
contemporary clinical care pathways considerably.
This ESC WG e-Cardiology Position Paper,
developed in close collaboration with the ESC
Digital Health Committee, EAPC, the European
Heart Rhythm Association (EHRA), the European
Association of Cardiovascular Imaging (EACVI),
the Heart Failure Association (HFA), ACCA,
the European Association of Percutaneous
Cardiovascular Interventions (EAPCI), ACNAP and
the Council on Hypertension (CHT) calls for action.
It provides the reader with a brief overview of available
digital health applications in different cardiovascular
disease settings. It identifies relevant barriers currently
impeding large-scale digital health deployment in
Europe. In addition, it summarises how these chal-
lenges could be tackled and describes some specific
key points that could facilitate the flourishing of digital
health in cardiology in the future.
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