
Europace (2025) 27, euaf075 
https://doi.org/10.1093/europace/euaf075

EHRA SURVEY

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Lifestyle and risk factor modification in atrial 
fibrillation: a European Heart Rhythm 
Association survey
Mark T. Mills  1,2*, Piotr Futyma  3, Peter Calvert  1,2, Diego Penela  4, 
Laurent Roten  5, Laura Perrotta  6, Federico Migliore  7, 
Gregory Y. H. Lip  1,2,8, Dhiraj Gupta  1,2, and Julian K. R. Chun  9

1Liverpool Centre for Cardiovascular Science at University of Liverpool, Liverpool John Moores University and Liverpool Heart & Chest Hospital, Liverpool, UK; 2Department of 
Cardiology, Liverpool Heart & Chest Hospital NHS Foundation Trust, Thomas Drive, Liverpool, UK; 3Medical College, University of Rzeszów and St. Joseph’s Heart Rhythm Center, 
Rzeszów, Poland; 4Arrhythmology Department, IRCCS Humanitas Research Hospital, Rozzano, Italy; 5Department of Cardiology, Inselspital, Bern University Hospital, University of Bern, 
Bern, Switzerland; 6Department of Cardiology, Arrhythmia Unit, Careggi University Hospital, Florence, Italy; 7Department of Cardiac, Thoracic, Vascular Sciences and Public Health, 
University of Padova, Padova, Italy; 8Department of Clinical Medicine, Danish Center for Health Services Research, Aalborg University, Aalborg, Denmark; and 9Cardioangiologisches 
Centrum Bethanien, Agaplesion Markus Krankenhaus, Frankfurt am Main, Germany

Received 4 February 2025; accepted after revision 26 March 2025; online publish-ahead-of-print 28 March 2025

Aims Lifestyle and risk factor modification (LRFM) forms a central pillar in the management of atrial fibrillation (AF). This European 
Heart Rhythm Association (EHRA) survey aims to assess current clinical practice regarding LRFM across EHRA countries.

Methods 
and results

A 31-item questionnaire was developed and distributed amongst healthcare professionals via the EHRA and social media, 
between 23 September and 21 October 2024. Of 258 respondents from 28 countries, 39.9% reported that their healthcare 
system is badly or very badly designed to deliver meaningful LRFM. Risk factors that respondents felt least confident man
aging included psychological distress (42.2% of respondents not confident), sleep-disordered breathing (33.8%), and obesity 
(22.4%). Respondents estimated that 70% of patients with AF at their institution may benefit from exercise-based cardiac 
rehabilitation but that only 10% are referred for this. The most important barrier to cardiac rehabilitation in AF was iden
tified as local programmes not accepting patients with AF only (42.1% of respondents). Despite 37.7% of respondents using 
a body mass index cut-off when deciding on catheter ablation suitability (with a mean cut-off of 36.7 ± 5.4 kg/m2), only 23.5% 
of patients with obesity are referred for formal dietary advice. Lack of patient motivation or engagement was identified as the 
most important barrier to weight loss (41.3% of respondents). Moreover, 89.6% of respondents routinely assess their pa
tient’s alcohol intake, whilst only 23.9% systemically assess for psychological distress and 16.5% for sleep-disordered 
breathing.

Conclusion Delivering comprehensive LRFM in AF poses significant challenges. Improvements to healthcare infrastructures are required 
to successfully implement meaningful LRFM.
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Introduction
Atrial fibrillation (AF), the most common sustained arrhythmia, presents 
a significant public health challenge due to its associated morbidity, mor
tality, and healthcare burden.1,2 While drug therapy and catheter abla
tion3,4 play pivotal roles in the management of AF, growing evidence 
underscores the importance of lifestyle and risk factor modification 
(LRFM) in both the prevention and management of this condition.5

Risk factors such as hypertension, obesity, sleep-disordered breathing, 
diabetes mellitus, and excessive alcohol consumption have long been re
cognised as contributors to the onset and progression of AF,6–9 yet the po
tential for lifestyle changes to mitigate AF-related morbidity has only 
recently gained broader attention.2,10–13 Interventions targeting these 
modifiable risk factors, including physical activity, dietary improvements, 
weight management, and reduction in alcohol intake, have demonstrated 
promising effects on both the incidence and clinical course of AF.10

The 2024 European Society of Cardiology (ESC) guidelines for the man
agement of AF place LRFM front and centre in the holistic management of 
AF, as summarised in the AF ‘CARE’ pathway, which stands for C, co
morbidity and risk factor management; A, avoid stroke and thrombo
embolism; R, reduce symptoms by rate and rhythm control; and E, 
evaluation and dynamic reassessment.14,15 Crucially, adherence with 
such holistic approaches associates with improved clinical outcomes.16,17

In this European Heart Rhythm Association (EHRA) Scientific 
Initiatives Committee survey, we aimed to assess current practice 
and barriers to LRFM in patients with AF across ESC countries.

Methods
Questionnaire development and 
dissemination
A bespoke 31-item questionnaire was developed by the EHRA Scientific 
Initiatives Committee, comprising single- and multiple-choice questions 
and questions requiring numerical responses. The questionnaire was re
viewed, edited, and approved by all co-authors, and included sections on 
(i) respondents’ demographics; (ii) general perceptions of LRFM in AF; 
(iii) the use of exercise-based cardiac rehabilitation; and (iv) individual sec
tions on the management of obesity, sleep-disordered breathing, alcohol 
excess, and psychological distress in patients with AF. The full questionnaire 
is provided in the Supplementary Material—Supplementary material online, 
Appendix S1.

The link to the online questionnaire was distributed to the EHRA and 
EHRA Young EP communities via email and also promoted via social media, 
between 23 September and 21 October 2024. The survey was open to all 
healthcare professionals managing patients with AF (including—but not lim
ited to—clinicians, nurses, and physiologists). Response was voluntary, an
onymous, and GDPR compliant.

Statistical analysis
Continuous variables are presented as mean ± standard deviation (SD) or 
median and interquartile range (IQR) depending upon normality of distribu
tion. Categorical variables were expressed as counts and percentages. 
Statistical analysis was performed in SPSS (version 29; IBM).
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Results
From a total of 343 responses, 85 questionnaires were blank (contained 
no responses to any question) leaving 258 questionnaires that were 
analysed further.

Respondents worked across 28 countries, with the number of re
sponses per country summarised in Figure 1A. The five countries with 
the most respondents were Poland (21.3%), Finland (14.7%), United 
Kingdom (13.2%), Germany (10.5%), and Italy (5.0%). The professional 
categories of respondents included cardiology consultants having com
pleted training greater than 10 years ago (41.1%) or within the last 10 
years (35.3%), cardiology trainees or fellows (14.3%), nurses working 
within a cardiology department (4.3%), nurses working outside of a car
diology department (1.2%), and ‘other’ (3.9%) (Figure 1B). The five most 
common cardiology sub-specialities of respondents were electrophysi
ology (58.1%), devices (35.7%), general cardiology (16.7%), heart failure 
(13.6%), and interventional cardiology (8.1%) (Figure 1C). Respondents 
estimated managing a median of 8 patients with AF per week (IQR 8–20 
patients) across all clinical settings.

General perceptions of lifestyle and risk 
factor modification
Four out of ten respondents (39.9%) reported that their healthcare sys
tem is badly or very badly designed to deliver meaningful LRFM, with 
only 22.5% reporting that it is well or very well designed; 36.8% of re
spondents reported that their healthcare system is neither well nor 
badly designed (Figure 2A).

Respondents were asked which group(s) of healthcare professionals 
plays the leading role in AF LRFM in their current healthcare system and 
which group(s) they believed should play the leading role in an ideal sys
tem. In current healthcare systems, hospital-based clinicians (52.7%) 
and community-based clinicians (38.4%) were most commonly re
ported as leading AF LRFM, with hospital-based nursing staff (18.2%) 
and community-based nursing staff (8.1%) less often leading; 19.8% of 
respondents reported that no professional group currently played a 
leading role in AF LRFM. In contrast, in an ideal healthcare system, 
the majority of respondents felt that community-based clinicians 
(58.5%) and community-based nursing staff (62.0%) should play leading 
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Figure 1 Demographics of respondents. A) Country of work of respondents (created with MapChart.net). B) Profession of respondents. 
C ) Cardiology sub-speciality of respondents. ACHD, adult congenital heart disease; EP, electrophysiology; ICC, inherited cardiac conditions.
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roles in AF LRFM, with only a minority of respondents believing this role 
was best held by hospital-based clinicians (24.8%) or hospital-based 
nursing staff (35.7%) (Figure 2B).

AF-related lifestyle and risk factors that respondents felt most con
fident managing included hypertension (89.6% somewhat or very 
comfortable), physical inactivity (70.2% somewhat or very confident), 

and smoking (62.8% somewhat or very comfortable). Factors that re
spondents felt least confident managing included psychological dis
tress (42.2% not very or not at all comfortable), sleep-disordered 
breathing (33.8% not very or not at all comfortable), and excess 
weight and obesity (22.4% not very or not at all comfortable) 
(Figure 2C).
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Figure 2 General perceptions of atrial fibrillation (AF) lifestyle and risk factor modification (LRFM). A) Adequacy of respondents’ healthcare systems 
to deliver meaningful AF LRFM. B) Current vs. ideal healthcare professional groups in AF LRFM. C ) Confidence in managing AF lifestyle and risk factors.
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Exercise-based cardiac rehabilitation
Respondents estimated that 70% (IQR 50–80%) of their patients with 
AF may benefit from exercise-based cardiac rehabilitation, but that only 
10% (1–20%) are in fact referred for this. Only a minority of respon
dents (27.8%) reported that it is possible for them to refer patients 
with AF for exercise-based cardiac rehabilitation locally, with 58.1% 
of respondents reporting that this was not possible (14.1% of respon
dents ‘not sure’).

Barriers to referring patients with AF for exercised-based cardiac re
habilitation are summarised in Figure 3A; the three most important bar
riers were local cardiac rehabilitation programme not accepting 
patients with AF only (42.1%), lack of patient motivation/engagement 

(21.3%), and poor understanding of the local referral process 
(15.7%). In respondents with access to local cardiac rehabilitation for 
AF patients, individuals able to refer included hospital cardiologists 
(96.4%), community general practitioners (55.4%), non-cardiology hos
pital physicians (51.8%), and nurse specialists (48.2%), with only 17.9% 
of programmes accepting patient self-referrals (Figure 3B).

Excess weight and obesity
Respondents estimated that only 23.5% (IQR 10–50%) of their patients 
with AF and a raised BMI are referred for formal dietary advice (e.g. by a 
qualified nutritionist or dietitian). Moreover, 37.7% of respondents re
ported using a body mass index (BMI) cut-off when deciding on 
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Figure 3 Exercise-based cardiac rehabilitation in atrial fibrillation (AF). A) Barriers to cardiac rehabilitation in AF. B) Individuals able to refer for cardiac 
rehabilitation in AF.
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suitability for AF catheter ablation with a mean threshold of 36.7 ±  
5.4 kg/m2 (Figure 4A).

Of the respondents, 50.4% believed that arrhythmia healthcare pro
fessionals should be competent in prescribing weight loss medications 
(e.g. orlistat, liraglutide, semaglutide). Regarding personal experience of 
prescribing weight loss medications in patients with AF, 7.8% of respon
dents reported ‘lots of experience’, 36.6% ‘some experience; and 55.6% 
‘no experience’ (Figure 4B).

Barriers to weight loss in patients with AF are summarised in 
Figure 4C; the three most important barriers were lack of patient mo
tivation or engagement (41.3% of respondents), a systematic lack of 
healthcare structure and support (38.8%), and patient lack of nutrition 
knowledge (12.1%).

Sleep-disordered breathing
Of the respondents, 54.9% reported only assessing for sleep- 
disordered breathing if the clinical picture is suggestive, while 8.9% re
ported never assessing. Of the remainder, irrespective of the clinical 
picture, 19.6% sporadically assess and 16.5% systematically assess for 
sleep-disordered breathing (Figure 5A). In patients with AF at high-risk 
of sleep-disordered breathing, 52.0% of respondents reported never 
using validated sleep-disordered breathing questionnaires, with 12.5% 
of respondents using these all of the time, and others using them 
most of the time (13.5%) or some of the time (22.0%) (Figure 5B).

If symptom enquiry, clinical examination, or validated questionnaires 
are suggestive of sleep-disordered breathing in patients with AF, 46.4% 
of respondents reported that an arrhythmia healthcare professional 
should refer to a sleep or respiratory specialist, 37.5% that they should 
refer directly for sleep studies, and 11.6% that they should ask the pa
tient’s general practitioner to consider further investigation if appropri
ate (Figure 5C).

In patients with AF and known sleep-disordered breathing on 
continuous positive airway pressure (CPAP) therapy, 23.8% of 

respondents always stress the importance of CPAP compliance, 
20.6% almost always, 25.5% most of the time, and 22.9% some of the 
time, with 7.2% never stressing the importance (Figure 5D).

Alcohol
The majority (89.6%) of respondents reported routinely asking patients 
with AF about their alcohol intake, estimating that 30% (IQR 20–50%) 
of this cohort drink to excess. In addition, 14.9% of respondents recom
mend that their patients with AF abstain from alcohol, with 56.8% re
commending no more than 5 units of alcohol per week, 11.3% 
recommending no more than 6 to 10 units per week, and 7.7% recom
mending no more than 10 to 14 units a week. 5.0% of respondents re
ported not routinely advising on a specific alcohol limit.

Only 30.2% of respondents reported being able to refer patients 
with AF and alcohol excess to a dedicated alcohol reduction/cessation 
service in their centre.

Psychological distress
A minority of respondents (23.9%) reported regularly assessing their 
patients with AF for psychological distress (4.5% every time, 5.4% almost 
every time, 14.0% most of the time), with 59.7% sometimes assessing, 
and 16.3% never assessing. When assessing for psychological distress, 
the majority of respondents reported using informal questioning 
only (72.4%), with 4.1% using validated psychological questionnaires, 
and 5.4% using a combination of informal questioning and 
questionnaires.

Discussion
Our study is the first to report healthcare professionals’ views of LRFM 
in AF. The main findings of our analysis are (i) 4 out of 10 respondents 
reported that their healthcare system is badly or very badly designed to 
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Figure 4 Management of raised body mass index (BMI) in atrial fibrillation (AF). A) Use of a BMI cut-off in patients with AF. B) Use of weight loss 
medications in patients with AF. C ) Barriers to weight loss in patients with AF.
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deliver meaningful LRFM in patients with AF; (ii) risk factors that re
spondents felt least confident managing included obesity, sleep- 
disordered breathing, and psychological distress; (iii) despite estimates 
that 7 out of 10 patients with AF may benefit from exercise-based car
diac rehabilitation, only 1 out of 10 are referred for this, primarily due 
to local rehabilitation services not accepting patients with AF only; 
(iv) although lack of patient motivation or engagement was reported 
as the most important barrier to weight loss in AF, the management 
of obesity appears suboptimal, with only a quarter of patients with 
AF and obesity referred for formal dietary advice; (v) only a minority 
of respondents systematically assess patients with AF for sleep- 
disordered breathing or psychological distress.

Overall, our findings highlight the variability and challenges in deliver
ing AF LRFM across European centres, supporting the need for system- 
wide improvements and reforms to healthcare infrastructures in order 
to implement meaningful LRFM.

Confidence in managing lifestyle and risk 
factors
Numerous studies have demonstrated the impact of LRFM in AF. In ob
ese patients, weight loss ≥10% of body weight increases the likelihood of 
arrhythmia-free survival six-fold compared to weight loss <10%.11

Similarly, pre-ablation weight loss improves long-term procedural out
comes.18,19 Furthermore, participation in a 6-month exercise-based 
intervention improves 12-month AF-free survival two-fold (40 vs. 20% 
in controls).20 In patients with sleep apnoea, CPAP therapy has been 
shown to reverse atrial remodelling,21 whilst the pro-arrhythmic effects 
of alcohol have also been observed in mechanistic studies, with acute ex
posure leading to shortened atrial effective refractory periods.22

Our survey revealed significant variation in respondents’ confidence le
vels in managing AF-related lifestyle and risk factors. Perhaps unsurprising
ly, traditional cardiac risk factors, such as hypertension and smoking, were 

A

Only if
clinical
picture

suggestive
(54.9%)

Sporadically,
irrespective
of clinical
picture
(19.6%)

Systematically,
irrespective of
clinical picture

(16.5%)

Never
(8.9%)

Never
(52.0%)

All of the
time

(12.5%)

Most of
the time
(13.5%)

Some of
the time
(22.0%)

When do you assess  for sleep-
disordered breathing  in AF?

In high-risk AF patients, do you
complete a validated sleep-disordered

breathing questionnaire?

If suggestions of sleep-disordered
breathing, what should an arrhythmia

professional’s next step be?

In patients with AF on CPAP, how
often do you stress the importance of

compliance?

A B

C D

n = 220 n = 223

n = 224 n = 223

Every time
(23.8%)

Almost
every time

(20.6%)
Most of the

time
(25.5%)

Sometimes
(22.9%)

Never
(7.2%)

Direct
referral to

sleep /
respiratory
specialist
(46.4%)

Direct
referral for

sleep
studies
(37.5%)

Ask GP to
consider
further

investigation
(11.6%)

Not sure
(4.0%)

Other (0.5%)

Figure 5 Management of sleep-disordered breathing in atrial fibrillation (AF). A) Assessment of potential sleep-disordered breathing in AF. B) Use of 
validated sleep-disordered breathing in high-risk patients with AF. C ) Arrhythmia professional’s next steps if symptom enquiry, clinical examination, or 
validated questionnaires suggestive of sleep-disordered breathing. D) Ensuring compliance with continuous positive airway pressure (CPAP) therapy in 
patients with AF.
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associated with the highest confidence levels, whereas risk factors more 
often managed by non-cardiologists—such as obesity, sleep-disordered 
breathing, and psychological distress—were identified as areas where re
spondents felt least confident. This gap in confidence is relevant, given the 
well-documented impact of these risk factors on AF progression and out
comes.23–28 Generally, lack of confidence, training, and resources appear 
to be a significant obstacle to managing these risk factors effectively.

Specifically, our data indicate that only a quarter (23.5%) of patients 
with AF and obesity are referred for formal dietary advice and that as
sessment and management of sleep-disordered breathing and psycho
logical distress in patients with AF is suboptimal. Low referral rates for 
specialised services—such as for sleep studies or weight management/ 
dietary advice—suggest that healthcare professionals may lack the re
sources or confidence to manage these complex conditions effectively. 
Similarly, lack of systematic screening for sleep-disordered breathing 
and psychological distress—which are not only common in AF patients 
but also associated with worse outcomes—is concerning, given the sig
nificant roles these conditions play in the pathophysiology of AF.24,25

Integrating validated screening tools for sleep-disordered breathing 
(e.g. the Epworth sleepiness scale29 and the STOP-Bang question
naire30) and psychological distress (e.g. the GAD-7 questionnaire to 
screen for anxiety31 and the PHQ-9 questionnaire to screen for de
pression32) into routine AF care may enhance the management of these 
risk factors and ultimately lead to improved patient outcomes.

Underutilisation of exercise-based cardiac 
rehabilitation
In patients with AF, exercise-based cardiac rehabilitation leads to im
provements in exercise capacity, cardiac function, symptom burden, 
and health-related quality of life.33–35 Despite this, in our survey, re
spondents reported referring only 10% of patients with AF to such pro
grammes. The inability of local programmes to accept patients with AF 
only (i.e. without another indication for cardiac rehabilitation), lack of 
patient motivation and engagement, and poor understanding of the lo
cal referral process were the most commonly identified barriers. 
Furthermore, in centres with access to cardiac rehabilitation, fewer 
than one in five programmes (17.9%) accepted direct self-referrals 
from patients. This highlights the need to expand the availability of ex
ercise programmes tailored to AF patients and address structural lim
itations that prevent referral. Additionally, initiatives promoting 
patient engagement, through educational campaigns, reward schemes, 
and digital health tools may help overcome motivational barriers that 
limit uptake and completion of exercise programmes.36,37

Systemic challenges to effective LRFM
Delivering comprehensive and meaningful LRFM in patients with AF can 
be challenging as it requires regular and intensive follow-up. A striking 
finding of our survey was that nearly 40% of respondents reported 
that their healthcare system is poorly designed to deliver meaningful 
LRFM in patients with AF. This suggests that, while LRFM is a corner
stone of AF management, its implementation is often hindered by sys
temic issues such as inadequate resources, poor inter-disciplinary 
coordination, and fragmented care models.

Furthermore, disparities between the current state of healthcare deliv
ery and the perceived ideal model, as reported by respondents, under
score the need for structural reforms (Figure 2B). Specifically, the desire 
for a greater involvement of community-based clinicians and nursing staff 
in LRFM suggests that care models need to evolve from hospital-centric to 
more integrated, community-oriented approaches. Enhancing the role of 
primary care teams and providing appropriate training could help bridge 
this gap and facilitate the delivery of more comprehensive AF care.

Scientific guidelines—such as the 2024 ESC guidelines on the manage
ment of AF14—can assist clinicians in optimising patient care, although 

these are often poorly implemented. For example, integrating stroke pre
vention and rhythm control strategies into clinical practice is often com
plex, relying on a well-informed and collaborative team of healthcare 
professionals. The STEEER-AF trial (‘Stroke prevention and rhythm con
trol treatment: evaluation of an educational programme of the 
European Society of Cardiology in a cluster-randomized trial in patients 
with atrial fibrillation’), a collaborative project between the ESC, EHRA, 
and ESC Council on Stroke, aims to assess the impact of a structured edu
cational programme for healthcare professional on guideline adherence 
and clinical outcomes.38 The results of STEEER-AF will help enhance pa
tient pathways, particularly through the development of a ‘patient version’ 
of the 2024 AF guidelines.39 Beyond this, targeted strategies seeking to im
prove patient engagement in underserved populations are critical, namely, 
rural, socioeconomically deprived and elderly communities.40

Limitations
While our survey provides a novel perspective into current LRFM prac
tices in AF management, we acknowledge its limitations. Importantly, 
the survey’s reliance on self-reported data from a convenience sample 
of healthcare professionals introduces the potential for selection bias. 
Notably, the number of respondents varied significantly across countries, 
with a high percentage (21.3%) from a single country. Due to distribution 
via the EHRA network, the vast majority of respondents are cardiology 
healthcare professionals, specifically clinicians specialising in electrophysi
ology or cardiac devices. In clinical practice, many patients with AF never 
encounter such specialists and are managed by other healthcare profes
sionals—namely, general practitioners—whose views are not accurately 
represented in this survey. Given the role of community doctors and 
nurses in the management of patients with AF, future studies may wish 
to explore collaborative approaches between hospital and community 
care settings to improve the care of patients with AF. Furthermore, the 
survey focused on respondents’ perceptions and self-reported practices, 
which may not align with actual clinical behaviour; observational studies 
or audits of clinical practice are needed to validate these self-reported find
ings and explore the true extent of LRFM integration in AF care.

Conclusion
Our study provides valuable insights into current LRFM practices in patients 
with AF across EHRA countries, highlighting the variation and barriers in de
livering effective LRFM. These barriers, which appear multifactorial, include 
both systemic challenges and gaps in healthcare professionals’ confidence. 
Addressing these will require coordinated efforts at both the healthcare sys
tem and provider levels, with a focus on improving access to specialised ser
vices, enhancing education and training for clinicians, and promoting a more 
integrated approach to AF care. Ultimately, overcoming these challenges is 
crucial in improving clinical outcomes for patients with AF and reducing the 
overall burden of the condition on healthcare systems.

Supplementary material
Supplementary material is available at Europace online.

Acknowledgements
The production of this document is under the responsibility of the Scientific 
Initiatives Committee of the European Heart Rhythm Association: 
Prof. Julian K.R. Chun (chair), Dr. Laura Perrotta (co-chair), Dr. Gabor 
Duray, Prof. Piotr Futyma, Prof. Christian Heeger, Dr. Jarkko Karvonen, 
Dr. Lina Marcantoni, Assoc. Prof. Michal Mazurek, Prof. Andreas 
Metzner, Dr. Mark Mills, Dr. Martina Nesti, Dr. Diego Penela, Dr. Martin 
Ruwald, Assoc. Prof. Arian Sultan, Dr. Konstantinos Vlachos, Dr. Maura 
Zylla. The authors acknowledge the EHRA Scientific Research Network 
centres participating in this survey. The authors also acknowledge Ms. 
Lauren Tapp, EHRA Coordinator at the European Society of Cardiology.

8                                                                                                                                                                                                 M.T. Mills et al.
D

ow
nloaded from

 https://academ
ic.oup.com

/europace/article/27/4/euaf075/8099191 by guest on 29 April 2025

http://academic.oup.com/europace/article-lookup/doi/10.1093/europace/euaf075#supplementary-data


Funding
No funding was received towards this work.

Conflict of interest: P.F.: Patents related with high-voltage and bipolar 
ablation; equity in CorSystem. L.R.: Research grants from Medtronic, the 
Swiss National Foundation, the Swiss Heart Foundation, the Immanuel 
and Ilse Straub Foundation, and the Sitem Insel Support Fund, all for 
work outside the submitted study; speaker fees/honoraria from Biosense 
Webster, Boston Scientific, Abbott, and Medtronic. G.Y.H.L.: Consultant 
and speaker for BMS/Pfizer, Boehringer Ingelheim, Daiichi Sankyo, 
Anthos; no fees are received personally. G.Y.H.L. is an NIHR Senior 
Investigator and co-principal investigator of the AFFIRMO project on multi
morbidity in AF, which has received funding from the European Union’s 
Horizon 2020 research and innovation programme under grant agreement 
No 899871. D.G.: Institutional research grants from Boston Scientific and 
Medtronic and speaker fees from Boston Scientific. The other authors re
port no conflicts of interest. No funding was received towards this work.

Data availability
The data underlying this article will be shared on reasonable request to the 
corresponding author.

References
1. Burdett P, Lip GYH. Atrial fibrillation in the UK: predicting costs of an emerging epidem

ic recognizing and forecasting the cost drivers of atrial fibrillation-related costs. Eur 
Heart J Qual Care Clin Outcomes 2022;8:187–94.

2. Lip GYH, Proietti M, Potpara T, Mansour M, Savelieva I, Tse HF et al. Atrial fibrillation 
and stroke prevention: 25 years of research at EP Europace journal. Europace 2023;25: 
euad226.

3. Calvert P, Mills MT, Xydis P, Essa H, Ding WY, Koniari I et al. Cost, efficiency, and out
comes of pulsed field ablation versus thermal ablation for atrial fibrillation: a real-world 
study. Heart Rhythm 2024;21:1537–44.

4. Mills MT, Trivedi S, Lovell MJ, Murgatroyd F, Calvert P, Luther V et al. Pulsed-field ab
lation of atrial fibrillation with a pentaspline catheter across National Health Service 
England centres. Open Heart 2024;11:e003094.

5. Chung MK, Eckhardt LL, Chen LY, Ahmed HM, Gopinathannair R, Joglar JA et al. 
Lifestyle and risk factor modification for reduction of atrial fibrillation: a scientific state
ment from the American Heart Association. Circulation 2020;141:e750–72.

6. Conen D, Tedrow UB, Koplan BA, Glynn RJ, Buring JE, Albert CM. Influence of systolic 
and diastolic blood pressure on the risk of incident atrial fibrillation in women. 
Circulation 2009;119:2146–52.

7. Gami AS, Hodge DO, Herges RM, Olson EJ, Nykodym J, Kara T et al. Obstructive sleep 
apnea, obesity, and the risk of incident atrial fibrillation. J Am Coll Cardiol 2007;49: 
565–71.

8. Kodama S, Saito K, Tanaka S, Horikawa C, Saito A, Heianza Y et al. Alcohol consumption 
and risk of atrial fibrillation: a meta-analysis. J Am Coll Cardiol 2011;57:427–36.

9. Cheng S, He J, Han Y, Han S, Li P, Liao H et al. Global burden of atrial fibrillation/atrial 
flutter and its attributable risk factors from 1990 to 2021. Europace 2024;26:euae195.

10. Pathak RK, Middeldorp ME, Lau DH, Mehta AB, Mahajan R, Twomey D et al. Aggressive 
risk factor reduction study for atrial fibrillation and implications for the outcome of ab
lation: the ARREST-AF cohort study. J Am Coll Cardiol 2014;64:2222–31.

11. Pathak RK, Middeldorp ME, Meredith M, Mehta AB, Mahajan R, Wong CX et al. 
Long-term effect of goal-directed weight management in an atrial fibrillation cohort: a 
long-term follow-up study (LEGACY). J Am Coll Cardiol 2015;65:2159–69.

12. Pathak RK, Elliott A, Middeldorp ME, Meredith M, Mehta AB, Mahajan R et al. Impact of 
CARDIOrespiratory FITness on arrhythmia recurrence in obese individuals with atrial 
fibrillation: the CARDIO-FIT study. J Am Coll Cardiol 2015;66:985–96.

13. Rienstra M, Hobbelt AH, Alings M, Tijssen JGP, Smit MD, Brügemann J et al. Targeted 
therapy of underlying conditions improves sinus rhythm maintenance in patients with 
persistent atrial fibrillation: results of the RACE 3 trial. Eur Heart J 2018;39:2987–96.

14. Van Gelder IC, Rienstra M, Bunting KV, Casado-Arroyo R, Caso V, Crijns HJGM et al. 
2024 ESC guidelines for the management of atrial fibrillation developed in collaboration 
with the European Association for Cardio-Thoracic Surgery (EACTS). Eur Heart J 2024; 
45:3314–414.

15. Rienstra M, Tzeis S, Bunting KV, Caso V, Crijns HJGM, De Potter TJR et al. Spotlight on 
the 2024 ESC/EACTS management of atrial fibrillation guidelines: 10 novel key aspects. 
Europace 2024;26:euae298.

16. Romiti GF, Pastori D, Rivera-Caravaca JM, Ding WY, Gue YX, Menichelli D et al. 
Adherence to the ‘atrial fibrillation better care’ pathway in patients with atrial fibrilla
tion: impact on clinical outcomes—a systematic review and meta-analysis of 285,000 
patients. Thromb Haemost 2022;122:406–14.

17. Krittayaphong R, Treewaree S, Lip GYH. Components of the atrial fibrillation better 
care pathway for holistic care of patients with atrial fibrillation: a win ratio analysis 
from the COOL-AF registry. Europace 2024;26:euae237.

18. Peigh G, Wasserlauf J, Vogel K, Kaplan RM, Pfenniger A, Marks D et al. Impact of pre- 
ablation weight loss on the success of catheter ablation for atrial fibrillation. J Cardiovasc 
Electrophysiol 2021;32:2097–104.

19. Linz D, Andrade JG, Arbelo E, Boriani G, Breithardt G, Camm AJ et al. Longer and better 
lives for patients with atrial fibrillation: the 9th AFNET/EHRA consensus conference. 
Europace 2024;26:euae070.

20. Elliott AD, Verdicchio CV, Mahajan R, Middeldorp ME, Gallagher C, Mishima RS et al. An 
exercise and physical activity program in patients with atrial fibrillation: the ACTIVE-AF 
randomized controlled trial. JACC Clin Electrophysiol 2023;9:455–65.

21. Nalliah CJ, Wong GR, Lee G, Voskoboinik A, Kee K, Goldin J et al. Impact of CPAP on 
the atrial fibrillation substrate in obstructive sleep apnea: the SLEEP-AF study. JACC Clin 
Electrophysiol 2022;8:869–77.

22. Marcus GM, Dukes JW, Vittinghoff E, Nah G, Badhwar N, Moss JD et al. A randomized, 
double-blind, placebo-controlled trial of intravenous alcohol to assess changes in atrial 
electrophysiology. JACC Clin Electrophysiol 2021;7:662–70.

23. Lavie CJ, Pandey A, Lau DH, Alpert MA, Sanders P. Obesity and atrial fibrillation preva
lence, pathogenesis, and prognosis: effects of weight loss and exercise. J Am Coll Cardiol 
2017;70:2022–35.

24. Shukla A, Aizer A, Holmes D, Fowler S, Park DS, Bernstein S et al. Effect of obstructive 
sleep apnea treatment on atrial fibrillation recurrence: a meta-analysis. JACC Clin 
Electrophysiol 2015;1:41–51.

25. Wu H, Li C, Li B, Zheng T, Feng K, Wu Y. Psychological factors and risk of atrial fibril
lation: a meta-analysis and systematic review. Int J Cardiol 2022;362:85–92.

26. Vermeer J, Houterman S, Medendorp N, van der Voort P, Dekker L; Ablation 
Registration Committee of the Netherlands Heart Registration. Body mass index and 
pulmonary vein isolation: real-world data on outcomes and quality of life. Europace 
2024;26:euae157.

27. Brandes A, Pedersen SS, Hendriks JM. A call for action to include psychosocial manage
ment into holistic, integrated care for patients with atrial fibrillation. Europace 2024;26: 
euae708.

28. Deng Y, Li L, Li Q, Guo J, Cai B, Zhou F et al. Central obesity as a potential causal risk 
factor for atrial fibrillation: evidence from Mendelian randomization study. Europace 
2024;26:euae061.

29. Gonçalves MT, Malafaia S, Moutinho dos Santos J, Roth T, Marques DR. Epworth sleepi
ness scale: a meta-analytic study on the internal consistency. Sleep Med 2023;109: 
261–9.

30. Patel D, Tsang J, Saripella A, Nagappa M, Islam S, Englesakis M et al. Validation of the 
STOP questionnaire as a screening tool for OSA among different populations: a system
atic review and meta-regression analysis. J Clin Sleep Med 2022;18:1441–53.

31. Spitzer RL, Kroenke K, Williams JB, Löwe B. A brief measure for assessing generalized 
anxiety disorder: the GAD-7. Arch Intern Med 2006;166:1092–7.

32. Kroenke K, Spitzer RL, Williams JB. The PHQ-9: validity of a brief depression severity 
measure. J Gen Intern Med 2001;16:606–13.

33. Smart NA, King N, Lambert JD, Pearson MJ, Campbell JL, Risom JS et al. Exercise-based 
cardiac rehabilitation improves exercise capacity and health-related quality of life in peo
ple with atrial fibrillation: a systematic review and meta-analysis of randomised and non- 
randomised trials. Open Heart 2018;5:e000880.

34. Akşit E, Küçük U, Taylan G. The crucial importance of preventive and cardiac rehabili
tation programs in patients with atrial fibrillation: AF-CARE units. Europace 2025;27: 
euaf016.

35. Vidal-Almela S, Marçal IR, Wong J, Terada T, Nguyen BO, Joensen AM et al. Sex differ
ences in changes in cardiorespiratory fitness and additional health outcomes following 
exercise training in adults with atrial fibrillation: a systematic review and meta-analysis. 
J Cardiopulm Rehabil Prev 2024;44:E52–63.

36. Mills M, Johnson E, Zafar H, Horwood A, Lax N, Charlesworth S et al. An exercise-based 
cardiac rehabilitation programme for AF patients in the NHS: a feasibility study. Br J 
Cardiol 2020;27:20.

37. Calvert P, Mills MT, Howarth K, Aykara S, Lunt L, Brewer H et al. Remote rhythm mon
itoring using a photoplethysmography smartphone application after cardioversion for 
atrial fibrillation. Eur Heart J Digit Health 2024;5:461–8.

38. Sterliński M, Bunting KV, Boriani G, Boveda S, Guasch E, Mont L et al. Design and de
ployment of the STEEER-AF trial to evaluate and improve guideline adherence: a 
cluster-randomized trial by the European Society of Cardiology and European Heart 
Rhythm Association. Europace 2024;26:euae178.

39. ESC Clinical Practice Guidelines for the Management of Atrial Fibrillation: What Patients 
Need to Know. Available at: www.escardio.org/Guidelines/guidelines-for-patients (18 
February 2025, date last accessed).

40. Savelieva I, Fumagalli S, Kenny RA, Anker S, Benetos A, Boriani G et al. EHRA expert 
consensus document on the management of arrhythmias in frailty syndrome, endorsed 
by the Heart Rhythm Society (HRS), Asia Pacific Heart Rhythm Society (APHRS), Latin 
America Heart Rhythm Society (LAHRS), and Cardiac Arrhythmia Society of Southern 
Africa (CASSA). Europace 2023;25:1249–76.

Lifestyle modification in AF                                                                                                                                                                                9
D

ow
nloaded from

 https://academ
ic.oup.com

/europace/article/27/4/euaf075/8099191 by guest on 29 April 2025

https://www.escardio.org/Guidelines/guidelines-for-patients

	Lifestyle and risk factor modification in atrial fibrillation: a European Heart Rhythm Association survey
	Introduction
	Methods
	Questionnaire development and dissemination
	Statistical analysis

	Results
	General perceptions of lifestyle and risk factor modification
	Exercise-based cardiac rehabilitation
	Excess weight and obesity
	Sleep-disordered breathing
	Alcohol
	Psychological distress

	Discussion
	Confidence in managing lifestyle and risk factors
	Underutilisation of exercise-based cardiac rehabilitation
	Systemic challenges to effective LRFM
	Limitations

	Conclusion
	Supplementary material
	Acknowledgements
	Funding
	Data availability
	References


