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Abstract Since digital devices are increasingly used in cardiology for assessing cardiac rhythm and detecting arrhythmias, especially 
atrial fibrillation (AF), our aim was to evaluate the expectations and opinions of healthcare professionals in Europe on 
reimbursement policies for the use of digital devices (including wearables) in AF and other arrhythmias. An anonymous 
survey was proposed through announcements on the European Heart Rhythm Association website, social media chan-
nels, and mail newsletter. Two hundred and seventeen healthcare professionals participated in the survey: 32.7%, re-
ported regular use of digital devices, 45.2% reported that they sometimes use these tools, 18.6% that they do not 
use but would like to. Only a minority (3.5%) reported a lack of trust in digital devices. The survey highlighted a general 
propensity to provide medical consultation for suspected AF or other arrhythmias detected by a consumer-initiated use 
of digital devices, even if time constraints and reimbursement availability emerged as important elements. More than 85% 
of respondents agreed that reimbursement should be applied for clinical use of digital devices, also in different settings 
such as post-stroke, post-cardioversion, post-ablation, and in patients with palpitations or syncope. Finally, 73.6% of re-
spondents confirmed a lack of reimbursement fees in their country for physicians’ consultations (tracings interpretation) 
related to digital devices. Digital devices, including wearables, are increasingly and widely used for assessing cardiac 
rhythm and detecting AF, but a definition of reimbursement policies for physicians’ consultations is needed.
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Introduction
In the last years, the field of cardiology was consistently modified by 
the availability of direct-to-consumer wearable devices and apps. 
Such opportunities were responsible for a paradigm shift in which 
detection of abnormalities in heart rate and heart rhythm is no long-
er under the exclusive control of the physicians.1–4

Indeed, a large number of devices and apps, only in part designed 
and validated for medical use, became available to consumers with 
the possibility to measure a series of parameters, specifically heart 
rate and heart rhythm abnormalities, with a particular focus on atrial 
fibrillation (AF).5–7

In this scenario, physicians are often requested to provide inter-
pretation and medical advice on cardiac recordings related to rhythm 
assessment through photopletismogram (PPG) or electrocardio-
gram (ECG) techniques. A recent European Heart Rhythm 
Association (EHRA) position paper provided practical guidance 
and a full picture of digital technologies and of the specific problems 
of using digital devices, including wearables and apps, also considering 
the legal implications of data processing.6

However, it remains undefined what are the expectations and opi-
nions of healthcare professionals on reimbursement policies, which 
cover an important role in the organization of care and health tech-
nology assessment.8 To approach this complex topic, EHRA pro-
moted a survey establishing a collaboration between members of 
the EHRA board involved in the field of health economics, digital 
media, e-health, and scientific activities.

Methods
An anonymous survey was proposed to healthcare professionals 
through announcements on the EHRA website, social media channels, 
and mail newsletters sent to EHRA members. A total of 2300 invitations 
were sent in January 2022, with a solicit in February 2022. The survey was 
based on 19 questions with multiple choices. The full questionnaire is 
available in the Supplementary Appendix.

The survey was conducted in compliance with the European General 
Data Protection Regulation. In this report, we will present the results of 
the survey questions.

Results
Two hundred and seventeen healthcare professionals from the 
European Society of Cardiology (ESC) member countries partici-
pated in the survey. Among respondents, the proportion of males 
was 78.6% and over one-third of respondents were below the age 
of 40, a quarter between the age of 40 and 49, less than one-fifth be-
tween 50 and 59 as well as between 60 and 69 and only 1.6% above 
70. Most respondents were senior physicians (77.2%), while 15.0% 
were physicians in training and 4% were technicians or nurses. The 
reported fields of activity were cardiac electrophysiology in 71.4%, 
clinical cardiology in 24.6%, heart failure in 3.2%, and other fields in 
0.8%. The place of work was an academic hospital in around half 
of the respondents, a general hospital in 42.5%, and only a small pro-
portion worked in primary care or other settings.

Respondents replied to the question of whether digital devices (in-
cluding wearables) are used in their practice for risk stratification or 
arrhythmia search as follows: about one-third reported that they use 
these tools regularly, 45.2% reported that they sometimes use these 
tools, 18.6% that they do not use but would like to. Only a minority 
reported a lack of trust in digital tools/wearables for a cardiology 
practice.

As shown in Figure 1, the current use of digital devices among re-
spondents was homogeneously distributed between replies corre-
sponding to ‘never used’ and ‘very often used’, with 43.2% of 
respondents reporting that they often use these tools.

The availability of physicians for medical consultations related to 
suspected AF or other arrhythmias detected by patient-initiated 
use of digital tools/wearables was tested in the questions shown in 
Figure 2. The two questions were provided to stratify patients at 
risk (top panel) from subjects not at potential risk of AF (age <45 
years). As shown, there was a general propensity to provide medical 
consultation, even if time constraints and reimbursement availability 
emerged as important elements. It is noteworthy that more than 
one-third of respondents declared complete availability to be in-
volved in this task for patients at risk, even independently of other 
considerations.

The opinion of respondents on statements related to reimburse-
ment policies according to different patterns of using digital devices 
for AF screening, specifically physician-initiated (top panel), patient- 
initiated (middle panel), or consumer-initiated when the subject is 
not at potential risk (bottom panel). As shown, the survey highlighted 
a wide agreement on the need to establish a reimbursement tariff, 
especially when digital devices are used for AF screening in patients 
at risk, such as patients aged ≥65 years (Figure 3).

As known, digital devices may directly provide an ECG recording, 
or be based on PPG recordings, or other sensors that require sub-
sequent confirmation with an electrocardiographic method. As 
shown in Figure 4, the survey showed a general agreement that reim-
bursement should be provided for both types of devices, even if the 
devices with electrocardiographic recordings achieved a higher rate 
of favourable assessments.

Regarding potential reimbursement practices for physician consul-
tations (tracings interpretation) related to digital devices, most re-
spondents reported that reimbursement should be provided 
separately from both rentals of hardware or software and fees for 

What’s new?

• Digital devices, including wearables, are increasingly used for as-
sessing cardiac rhythm and for detecting atrial fibrillation (AF).

• A survey performed across Europe, which involved 217 health-
care professionals, highlighted a general propensity to provide 
medical consultation for suspected AF or for other arrhythmias 
detected by a consumer-initiated use of digital devices, even if 
time constraints and reimbursement availability emerged as im-
portant elements.

• More than 85% of respondents agreed that reimbursement 
should be applied for clinical use of digital devices for AF screen-
ing, as well as for use of digital tools in other settings, such as post- 
stroke, post-cardioversion, post-ablation, and in patients with 
palpitations or syncope.

• A definition of reimbursement policies for physicians’ consulta-
tions is needed.
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other clinical activities (clinical examinations or teleconsultations) 
(Figure 5).

The survey also explored agreement on reimbursement for clinical 
use of digital devices in settings different from the screening of AF. As 
shown in Figure 6, more than 85% of respondents agreed that 

reimbursement should be applied for the search of AF post-stroke 
for secondary prevention (top panel), for assessing the presence or ab-
sence of AF recurrences after cardioversion and/or during antiarrhyth-
mic treatment (middle panel), or to search for AF post-ablation of AF 
(e.g. during follow-up to help in some clinical decisions).

0%

Never

Rarely

Sometimes

Often

Very often 3.6%

23.1%

43.2%

24.3%

5.9%

10% 20% 30% 40% 50%

How often do your AF patients initiate the use of digital
devices for AF screening?

Figure 1 Frequency of use of digital devices among respondents to the survey.

No, I think that the use of these tools should be initiated
by physicians 

7.0%

0% 5% 10% 15% 20% 25% 30% 35% 40%

35.1%

25.7%

35.1%

Yes, but only if reimbursement for the medical
consultation is availble and provided

Yes, even without a dedicated reimbursement for the
medical consultation, but if not too time consuming 

Yes, definitely

In a patient at potential risk for AF (e.g. aged ≥ 65 years) would you be available for medical consulation
(ECG or PPG tracings interpretation) in case of suspected AF/arrhythmias detected by patient-initiated

use of digital devices for AF screening? 

A

B

0% 5% 10% 15% 20% 25% 30% 35% 40% 45%

40.9%

15.8%

20.5%

24.6%

In a subject who is not at potential risk for AF (e.g. aged < 45 years) would you be available for medical
consulation (ECG or PPG tracings interpretation) in case of suspected AF/arrhythmias detected by

patient-initiated use of digital devices for AF screening? 

No, I think that the use of these tools should be initiated
by physicians 

Yes, but only if reimbursement for the medical
consultation is availble and provided

Yes, even without a dedicated reimbursement for the
medical consultation, but if not too time consuming 

Yes, definitely

Figure 2 Availability for medical consultations related to patient-initiated or consumer-initiated use of digital devices.
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As shown in Figure 7, the survey also explored agreement on the 
use of digital devices in symptomatic patients, with palpitations (top 
panel) or with syncope or pre-syncope (bottom panel). More than 
85% of respondents agreed on the provision of reimbursement for 
this potential use.

Finally, the survey assessed if some reimbursement exists for phy-
sicians’ consultations (tracings interpretation) related to digital de-
vices. As shown in Figure 8 (top panel) almost three-quarters of 
respondents reported that no reimbursement fee was available in 
their country or region. More than 60% of respondents who 

11.8%

49.3%

22.9%

12.5%

3.5%

0% 10% 20% 30% 40% 50% 60%

In the setting of AF screening, reimbursement be provided only for physicians'
consultations (tracings interpretation) related to physician-initiated use of digital devices 

Strongly agree

Agree

Neither agree nor disagree

Disagree

Strongly disagree 

A

B

C

In the setting of AF screening, reimbursement be provided only for physicians'
consultations (tracings interpretation) related to patient-initiated use of digital devices in

case of patient at potential (e.g. a patient aged ≥ 65) 

Strongly agree

Agree

0% 10%

0.7%

8.4%

11.9%

63.6%

15.4%

20% 30% 40% 60% 70%50%

Neither agree nor disagree

Disagree

Strongly disagree 

In the setting of AF screening, reimbursement should be provided only for physicians'
consultations (tracings interpretation) related to consumer-initiated use of digital devices

when the subject is not at potential risk (e.g. a patient aged < 45) 

Strongly agree

Agree

Neither agree nor disagree

Disagree

Strongly disagree 

0% 10%

9.9%

23.4%

18.4%

4.3%

44.0%

15%5% 20% 25% 30% 35% 40% 45% 50%

Figure 3 Agreement of respondents with statements on reimbursement policies according to different patterns of using digital devices for AF 
screening, specifically physician-initiated (top panel), patient-initiated (middle panel), or consumer-initiated when the subject is not at potential risk 
(bottom panel).
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In the setting of AF screening, reimbursement should be provided only for physicians'
consultations (tracings interpretation) related to  digital devices that provide
electrocardiographic recording thus allowing a definite arrhythmia diagnosis

Strongly agree

Agree

Neither agree nor disagree

Disagree

Strongly disagree 

0%

2.1%

13.8%

13.1%

49.7%

21.4%

10% 20% 30% 40% 50% 60%

A

B

0% 10% 20% 30% 40% 50% 60%

Strongly agree

Agree

Neither agree nor disagree

Disagree

Strongly disagree 

9.0%

2.8%

18.8%

19.4%

50.0%

In the setting of AF screening, reimbursement should be provided only for physicians' consultations
(tracings interpretation) related to  digital devices based on plethysmographic recordings or other

sensors that require subsequent confirmation with an electrocardiographic method

Figure 4 Agreement of respondents with statements on reimbursement policies according to different types of digital devices, specifically devices 
providing electrocardiographic recording (top panel) or devices based on photoplethysmographic recordings or other sensors that require subse-
quent confirmation with an electrocardiographic method (bottom panel).

Strongly agree 16.6%

22.8%

52.4%

8.3%

0.0%

Agree

Neither agree nor disagree

Disagree

Strongly disagree

Reimbursement for physician consultations (tracings interpretation) related to
wearables/digital tools should be provided separetely from any fee related to rental of

hardware/software for digital devices

0% 10% 20% 30% 40% 50% 60%

A

B

Strongly agree 17.9%

52.4%

19.3%

10.3%

0.0%

0% 10% 20% 30% 40% 50% 60%

Agree

Neither agree nor disagree

Disagree

Strongly disagree

Reimbursement for physician consultations (tracings interpretation) related to digital
devices should be provided separetely from any fee related to other clinical activities

(e.g. clinical examination - teleconsultation)

Figure 5 Agreement of respondents with statements on reimbursement policies and potential relationship with rental of hardware or software 
for digital devices (top panel) or other clinical activities (e.g. clinical examination—teleconsultation) (bottom panel).
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declared that a reimbursement fee was available, indicated that they 
were not aware if the reimbursement was provided by the national 
or regional public healthcare system, by private insurance companies 
only or both (middle panel). Concerning the possibility of making 
digital devices freely available for patients within the healthcare sys-
tem for an integrated mHealth programme, this possibility was envi-
sioned by almost half of respondents as not feasible, with a relatively 

high proportion of respondents having no opinion on this (bottom 
panel).

Discussion
Reimbursement practices are an important component of the 
healthcare process and a lack of reimbursement or inadequate tariffs 

Strongly agree

Agree

Neither agree nor disagree

Disagree

Strongly disagree

0%

0.0%

3.9%

6.2%

56.6%

33.3%

10% 20% 30% 40% 50% 60%

Reimbursement should be provided for physician’s consultations (tracings interpretation)
related to digital devices when used for search of AF post-stroke for secondary

prevention

A

B

C

Strongly agree

Agree

Neither agree nor disagree

Disagree

Strongly disagree

Reimbursement should be provided for physician consultations (tracings interpretation)
related to digital devices when used to assess the presence/absense of AF recurrences

after cardioversion and/or during antiarrhythmic treatment

0% 10% 20% 30% 40% 50% 60% 70% 80%

2.3%

0.0%

5.4%

67.4%

24.8%

Strongly agree

Agree

Neither agree nor disagree

Disagree

Strongly disagree

0%

0.0%

3.9%

7.8%

62.0%

26.4%

20%10% 30% 40% 50% 60% 70%

Reimbursement should be provided for physician consultations (tracings interpretation)
related to digital devices when used to search for AF post ablation of AF(PVI) (e.g.

during follow-up to help in some clinical decisions)

Figure 6 Agreement of respondents with statements on reimbursement policies for clinical use of digital devices in settings different from the 
screening of AF, specifically for the search of AF post-stroke for secondary prevention (top panel), for assessing the presence or absence of AF 
recurrences after cardioversion and/or during antiarrhythmic treatment (middle panel), or to search for AF post-ablation of AF (e.g. during follow- 
up to help in some clinical decisions).
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may constitute a barrier to the widespread clinical use of specific 
technologies, for diagnostic or therapeutic purposes.8–11

As widely reported in the literature, the COVID-19 pandemic fuelled 
an important implementation of telemedicine and digital tools for re-
mote connection between physicians and patients and remote patient 
monitoring in all fields of medicine, including cardiology and arrhythmia 
management.12–20 However, a series of barriers and unresolved issues 
remain, mainly linked to the lack of digital literacy in some elderly patient 
groups21 and a series of organizational aspects.22,23

Digital devices for cardiac rhythm monitoring have the peculiar 
characteristic of being used by patients and consumers even inde-
pendently of physician’s advice, thus creating a novel scenario in med-
ical activities, particularly in the field of arrhythmia detection and 
screening for AF.3,4,6,24,25

In this new scenario, each country will have to face challenges and 
opportunities to integrate an increasing number of well-developed 
digital technologies, as well as to respond to changes in evaluation 
and licencing. New protocols focused on the quality of life (with or 
without mortality benefits) will have to be adopted in a short period 
to evaluate these technologies from a health technology assessment 
perspective.26

Within this complex scenario, the issue of the work of physicians, 
very frequently involved in consultations by consumers and patients, 
becomes of topical interest and this survey highlights many important 
aspects that deserve attention by regulatory bodies and policymakers.

Our survey highlights that digital devices are frequently used in 
physicians’ practice for risk stratification or arrhythmia search, with 
around one-third of respondents using these tools regularly and 
only a very small proportion (3.5%) of healthcare professionals re-
porting a lack of trust in these devices.

The survey also illustrates a general propensity among respondents 
to provide medical consultation about the use of digital tools/wear-
ables by consumers or patients, even if time and availability of reim-
bursement emerged as important elements. It is noteworthy that 
more than one-third of respondents declared complete availability 
to be involved in this task for patients at risk, even independently of 
other considerations. These results need to be interpreted by consid-
ering a certain degree of bias related to the respondents’ interest in 
this topic inherent to voluntary participation in this survey.

Digital devices for cardiac rhythm monitoring, and particularly 
wearables, may be employed by consumers and/or patients in differ-
ent settings but it is clear that screening for AF in patients at risk is of 

Strongly agree

Agree

Neither agree nor disagree

Disagree

Strongly disagree

Reimbursement should be provided for physician consultations (tracings interpretation)
related to digital devices when used to search for arrhythmias in symptomatic patients

with palpitations or other symptoms

26.8%

10.2%

3.2%

0.8%

0% 10% 20% 30% 40% 50% 60% 70%

59.1%

A

Strongly agree

Agree

Neither agree nor disagree

Disagree

Strongly disagree

Reimbursement should be provided for physician consultations (tracings interpretation)
related to digital devices when used to search for bradyarrhythmias or tachyarrhythmias

in patients with pre-syncope or syncope

32.6%

7.7%

3.1%

0.0%

0% 10% 20% 30% 40% 50% 60%

56.6%

B

Figure 7 Agreement of respondents with statements on reimbursement policies for clinical use of digital devices in settings different from the 
screening of AF, specifically in symptomatic patients, in patients with palpitations or other symptoms (top panel) or with syncope or presyncope 
(bottom panel).
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primary interest and has been the object of several studies with 
various technologies, both for opportunistic or systematic screen-
ing.27–31 Screening for AF in subjects aged more than 65 years is re-
commended by the ESC guidelines on AF management32 and even 
below 65 years in case of additional risk factors by the current 
EHRA practical guide.6 Appropriate targeting of the candidates for 
AF screening is crucial since the obvious consequence of AF detec-
tion in the case of screening is the prescription of oral anticoagulation 
in patients with a high risk of stroke. However, the potential asym-
metry between diffusion of wearables and risk of AF33,34 may lead 
to consultation requests for patients who are not appropriate candi-
dates for AF screening. Our survey indicates that healthcare provi-
ders want to be available for consultations, even if they request 
the institution of an appropriate reimbursement also in these cases.

Up to now, the literature on AF screening was mainly focused on 
the results in terms of the AF detection rate, confirmed by an ECG, 
but many organizational and practical aspects, including the cost- 
effectiveness, are strictly linked to the type of device used for AF 
search, the way how it becomes available to patients/customers and 
the organizational pathways for clinical evaluation.35,36

The survey illustrates a general agreement of participating physicians 
on instituting reimbursement for appropriate use of digital devices in 
settings different from the screening of AF, specifically for the search 
of AF post-stroke for secondary prevention, for assessing the presence 
or absence of AF recurrences after cardioversion and/or during antiar-
rhythmic treatment or to search for AF post-ablation of AF (e.g. during 
follow-up to help in some clinical decisions), for evaluating patients 
with palpitations, or with presyncope/syncope. The clinical use of 

To the best of your knowledge is some form of reimbursement or a fee available in your
country/region for physicians’ consultations (tracings interpretation) related to digital

devices?

A

B

C

Reimbursement should be provided for physician consultations (tracings interpretations) If
yes, is the reimbursement or the fee provided by the national/regional public health care

system, by private insurances only or by both?

To the best of your knowledge is there some possibility in your country/region for
making digital devices freely available for patients within the health care system for an

integrated mHealth programme?

I do not know

Yes

No

0% 10% 20% 30% 40% 50% 60% 70% 80%

73.6%

1.6%

10.9%

14.0%

Yes, but only in selected cases

I do not know

Yes

No

0% 10% 15%5% 20% 25% 30% 35% 45%40% 50%

47.3%

2.3%

10.9%

13.2%

26.4%

Yes, but only in selected cases

Yes, but only in clinical studies/trials

I do not know

It is provided by both

It is provided by the public health care system

0% 10% 20% 30% 40% 50% 60% 70%

20.7%

8.0%

10.4%

60.9%

It is provided by private insurances

Figure 8 Characteristics of reimbursement for digital devices and the possibility of making digital devices freely available for patients.
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wearables/digital tools in these settings is in line with many consensus 
documents and guidelines, as well as with current practice.6,37–39

Finally, the survey highlights that a gap exists in the implementation 
of strategies for stroke prevention and arrhythmia management that 
may have a great potential value6,37,40,41 but require appropriate in-
tegration into the healthcare system and specific organization of care 
pathways for a referral. Physicians and healthcare professionals ap-
pear to be unaware of the administrative and regulatory aspects 
that involve the use of digital devices, and this constitutes a field of 
action where scientific associations should be active partners of regu-
latory institutions, in line with the virtuous circle of health technology 
assessment.8,42 Finally, a strict collaboration between patient associa-
tions and scientific associations should lead to the delivery of guid-
ance documents for the appropriate use of digital devices in the 
setting of AF and arrhythmia.

Conclusions
According to a survey promoted by EHRA, digital devices, including 
wearables, are increasingly and widely used for assessing cardiac 
rhythm and detecting AF, but a definition of reimbursement policies 
for physicians’ consultations is needed, also when the use of these 
tools is consumer-initiated. A strict collaboration is needed between 
policymakers, scientific associations, and patient associations for 
guiding the appropriate use of digital devices and the organization 
of care pathways for a referral.
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