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Abstract As part of the EHRS-PATHS study examining comorbidities in atrial fibrillation (AF) across Europe, the aim was (i) to 
evaluate how multimorbidity is currently addressed by clinicians during AF treatment to characterize the treatment 
structure and (ii) to assess how the interdisciplinary management of multimorbid AF is currently conducted. An online 
survey was distributed among European Heart Rhythm Association (EHRA) members in Europe that included 21 ques
tions and a free-text option for comments on detection, assessment, and management of AF-related comorbidities. A 
total of 451 responses were received with 339 responses eligible for inclusion. Of these, 221 were male (66%), 300 
(91.5%) were physicians, and 196 (57.8%) were working in academic university teaching hospitals. Half of the respon
dents managed between 20 and 50 patients per month with multimorbid AF. Varying rates of specialist services and re
ferral to these services were available at each location (e.g. heart failure and diabetes), with a greater number of specialist 
services available at academic university teaching hospitals compared with non-teaching hospitals [e.g. anticoagulation 
clinic 92 (47%) vs. 50 (35%), P < 0.03]. Barriers to referring to specialist services for AF comorbidities included lack of 
integrated care model (n = 174, 51%), organizational or institutional issues (n = 145, 43%), and issues with patient adher
ence (n = 126, 37%), highlighting the need for organizational restructuring and developing an integrated collaborative evi
denced-based approach to multimorbid AF care. The survey and analyses of free-text comments demonstrated the need 
for systematic, integrated management of AF-related comorbidities, and these results will inform the next phases of the 
EHRA-PATHS study.
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Introduction
Atrial fibrillation (AF) is the most common sustained cardiac arrhyth
mia in adults affecting 2–4% (c. 33 million people) of the global popu
lation.1 It is associated with a substantial burden to both patients and 

health systems globally with growing prevalence in middle- and high- 
income countries associated with increased detection in the last dec
ade with increased prevalence of predisposing conditions such as 
hypertension, diabetes, and obesity. Despite this, there are high levels 
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of morbidity and mortality as well as the fiscal and societal burden.1

AF is a complex long-term condition (LTC) and management of AF 
involves a multifaceted, holistic, and multidisciplinary approach.

Multimorbidity has previously been defined as the presence of two 
or more diagnosed LTCs in association with an index condition.2

Multimorbidity in association with AF has been identified as a com
mon phenomenon associated with increased all-cause mortality. 
While there has been growing interest in understanding this phe
nomenon and the impact it has on both treatment and outcomes, 
there remains a paucity of data on the pathway-based approaches 
used in the management of the components of multimorbidity. A 
previous research study conducted in the UK identified the all-cause 
mortality rate in AF-confirmed patients as 6.7% (n = 248/3651) after 
7 years of observation and follow-up. In this sample, AF with four or 
more comorbidities had a six-fold higher risk of mortality compared 
with participants with AF and non-LTC.2

The growing data confirming the strong association between sur
vival in middle-aged to older adults with AF with the degree of multi
morbidity demonstrate the need for new interventions to optimize 
outcomes. It is acknowledged that pathway-driven approaches to 
care for this patient population are likely to be in place throughout 
Europe, but they have not been evaluated and reported within the 
currently available literature. It is therefore important to consider 
how systematic and standardized care can be provided through a 
pathway-based approach for patients with multimorbid AF. There 
is evidence that patient pathway-based interventions may have a 
positive effect on health outcomes in non-AF population, but these 
benefits have not been consistently identified across studies and dis
ease processes.3–6

The EHRA-PATHS project is a multi-stage pan-European study 
coordinated by the European Heart Rhythm Association (EHRA)/ 
European Society of Cardiology (ESC) and uniting 14 research part
ner organizations from across Europe. The overriding aim of 
EHRA-PATHS is to develop a new pathway of care for older patients 
with multimorbid AF through interdisciplinary, patient-centred, and 
systematic approaches.7 This survey study is a component of 
‘work package 2’ within the EHRA-PATHS study, which focuses on 
undertaking a clinical practice gap analysis and measuring current clin
ical practices across the region, taking account of both clinicians’ and 
patients’ experiences. From this, future components of the 
EHRA-PATHS study will have a greater understanding of the obsta
cles which are likely to have an impact on the provision of integrated 
care across European countries for patients with multimorbid AF.7

The EHRA-PATHS study will culminate in the development and 
evaluation of a new patient pathway-based intervention for the man
agement of multimorbid AF.

This study aimed to increase the understanding of the challenge of 
multiple comorbidities in patients living with AF throughout Europe. 
The study aims to: 

• evaluate how multimorbidity is currently addressed by clinicians dur
ing AF treatment to characterize the treatment structure; and

• assess how the interdisciplinary management of multimorbid AF is 
currently conducted.

These aims were achieved through the following objectives: 

• identify the specific methods used by clinicians to assess, diagnose, 
manage, and refer multimorbid AF patients throughout Europe;

• describe key areas of complexity in the management of multimorbid 
AF across Europe; and

• highlight areas of interprofessional working to optimize health status 
in patients with multimorbid AF throughout Europe.

Methods
This survey study used a multi-method cross-sectional design employing 
both quantitative and qualitative approaches. As no previously tested or 
validated questionnaire was available, the survey was developed through 
a process of review of the existing literature and stakeholder discussions 
with members of the wider EHRA-PATHS investigator team. The final 
survey content was based on a group agreement from the central re
search steering group prior to the piloting of the survey in a small sample 
of stakeholders.

After final revisions, the questionnaire was hosted on the Qualtrics 
Survey Platform as an e-survey. A digital link to the survey was shared 
among all EHRA members through the regular organizational newsletter 
and through personal mailing lists within the EHRA membership. The 
survey was to be opened for a minimum of 4 weeks, and during this 
time, routine weekly reminders were sent. Reminders were sent through 
the above-reported channels, and local EHRA-PATHS lead investigators 
were also encouraged to promote the survey at a regional and national 
level within each EHRA-PATHS partner country. An a priori decision was 
made to prolong the data collection period if <250 eligible responses had 
been received within the initial 4-week data collection period, but the 
maximum data collection period would not exceed 10 weeks. In total, 
the survey was live between 1 November 2021 and 12 December 
2021 for a total of 6 weeks.

The final survey included 21 questions in total covering the following 
three key areas: (i) variables relating to the participants (n = 7), (ii) ques
tions relating to local AF referral and management practices (n = 4), and 

What’s new?

• To the best of our knowledge, this is the first pan-European survey focused on the management of multimorbid atrial fibrillation (AF).

• Of 339 respondents, 81.4% (n = 276) were cardiologists/electrophysiologists, and 51.5% (n = 174) reported between 10 and 30years of specialist 
experience.

• 67% (n = 227) of respondents reported that ±40% of patients with multimorbid AF need onwards referral to other specialist clinicians.

• Availability of AF specialist services is variable across Europe with only 51% of respondents reporting having specialist AF clinics, and only 42% (n = 
142) of respondents reporting having specialist anti-coagulant services locally.

• 51% (n = 174) of respondents identified that the lack of integrated care impacts negatively on patient outcomes.

• Improved access to patient lifestyle modifications; improved organization flexibility to enable innovation; greater access to evidence-based guide
lines; and better interdisciplinary collaboration are key to improving patient outcomes in the future.
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(iii) questions relating to participants’ experiences of managing multimor
bid AF (n = 10). Answers were predominately binary or categorical and a 
number of questions offered a free-text option to expand on the answer. 
A final qualitative question focusing on what factors influenced the suc
cessful management of multimorbid AF-enabled participants to respond 
freely and participants were encouraged to expand as much as possible.

Target audience and sampling
In this study, a sample of physicians, registered nurses, and allied health
care professionals who work directly with patients with AF in European 
countries and are members of the EHRA/ESC were recruited through 
convenience sampling methods. Respondents from outside European 
countries and those who were not registered healthcare professionals 
were excluded from the analysis. From a sampling perspective, a prag
matic approach to sampling was employed. It was expected that 
c. 10% of EHRA members would respond to the survey (c. n = 350). 
Based on the eligibility criteria, all responses from outside of the 
European Union (EU) countries were excluded from the analysis 
process.

Ethical approval
This study has been registered with King’s College London Research 
Ethics Committee under the minimal risk registration process (Ref 
MRA-20/21-25315).

Data analysis
Quantitative data analysis was conducted through the Qualtrics survey 
platform (2021). Using descriptive statistics, data were presented as 
counts and percentages. To maximize the inclusion of survey respon
dents, responses with missing data were not excluded from the analysis 
process. Rather, a ‘not answered’ category was added within the analysis 
to highlight missingness within the data set.

Qualitative data analysis of free-text responses was undertaken using 
conventional content analysis involving both deductive and inductive rea
sonings.8 The coding process involved the categorization of free-text 
concepts into content categories. These categories were patterns or 
themes that were directly expressed within the free-text comments pro
vided by the survey participants. Initially, a table of potential codes was 
developed prior to commencing data analysis, and the early phase of ana
lysis relied heavily on concepts derived from the author’s medical experi
ences and concepts identified from the pre-existing literature. As the 
analysis progressed new concepts emerged from the data. Data satur
ation was achieved when no new codes were identified across multiple 
responses (minimum 10 responses).

Analysis was undertaken by E.B. and G.L. who reviewed and categor
ized codes into larger themes by consensus. Thematic saturation was 
reached after approximately 200 responses. Qualitative data were man
aged using NVivo v.11. Rigour was maintained throughout using trust
worthiness criteria which were used to demonstrate that data 
collection and analysis were conducted using precise, consistent, and ex
haustive approaches (Nowell et al. 2017).

Mixed method integration of data was undertaken using a triangulation 
design and a convergence model.9,10 This involved an initial analysis of 
qualitative and quantitative results in isolation. Following this, results 
were compared and similarities or contrasting findings were considered 
together in the final analysis and discussion.

Results
A total of 451 responses were recorded with 376 responses from 29 
European countries (including the UK) and 75 responses submitted 

from clinicians practising outside of the EU. A further 37 responses 
were submitted with no responses. Both were excluded from ana
lysis as per the study eligibility criteria. This resulted in 339 responses 
included in the data analysis.

The geographical distribution of the responses is presented in 
Figure 1. Eighty-two percent (n = 278) of responses were received 
from the top 10 performing countries with the most responses re
ceived from the UK, Spain, and Ireland (17.1%, 14.2% and 12.7%, re
spectively; Table 1).

Within this sample, 66% (n = 221) were male, 91.5% (n = 300) 
were doctors, and 57.8% (n = 196) worked at an academic univer
sity teaching hospital. Electrophysiologists consisted of 109 re
sponses (32%), cardiologists (n = 167, 49%) and 10% from 
non-cardiologist physicians (n = 34, 10%). Respondents’ main spe
cialist areas of AF management were electrophysiology and devices 
(n = 196, 58%) and general cardiology (206, 61%). Nearly 
two-thirds of respondents (n = 221, 65.2%) reported >10 years 
of specialist clinical experience highlighting experienced clinicians 
responding to the survey.

Regarding current clinical practice for multimorbid AF manage
ment, the analysis was undertaken for comparing university teaching 
hospitals vs. non-university teaching hospitals. No statistical differ
ence was seen in a number of AF patients seen per month by setting 
P = 0.20 (Table 2). In terms of specialized services available between 
the two types of hospitals, differences were seen in specialist services 
for anticoagulation, syncope, and chest pain (all P < 0.05). Reasons 
for referral rates were primarily related to this being the number 
that needed to be referred (44%) but others stated that resourcing 
the services was an issue (18%). Barriers identified in relation 
to resources included a lack of integrated models of care with a 
higher percentage citing this in university teaching hospitals com
pared with non-teaching hospitals (58% vs. 42%, P = 0.003). 
Non-teaching hospitals also reported organizational and institu
tional issues being a major barrier that impacted patient outcomes 
(43% vs. 33%, P = 0.04).

Six countries had high response rates and across these geograph
ical locations, and most respondents reported seeing 20–50 pa
tients per month highlighting consistency in the pattern of 
current clinical practice (Table 3), with 74% reporting heart failure 
outpatient services at their workplace (n = 249, 74%), with half re
ported access to specialist outpatient AF services (n = 174, 51%) 
and diabetes (n = 177, 52%), respectively. In terms of onward re
ferrals for management of multimorbid AF, 227 (67%) of respon
dents reported ≤40% of the patient being referred to other 
services, suggesting that for many patients, there is no specialist 
management of other non-cardiac comorbidities. The primary bar
rier identified were similar to those seen when comparing univer
sity teaching hospitals and non-teaching hospitals as shown in 
Table 2.

Qualitative results
As well as completing the online survey, respondents were given 
the option of adding free-text comments and 229 qualitative 
responses were completed. Initially, 56 codes were identified 
which were subsequently condensed down into 38 refined 
codes. The four themes clearly highlight the lack of integrated 
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comorbid AF management and the four themes identified were 
as follows: 

• improving access to lifestyle and health promotion interventions, in
cluding the early management of risk factors or comorbidities,

• organizational restructuring to enable innovation in care provision,

• working towards achieving an evidence-based and integrated ap
proach to multimorbid AF care for all,

• aiming for great collaboration and interdisciplinary working.

The following section will provide a narrative summary of the key 
findings within each of the above themes.

Improving access to lifestyle and health 
promotion interventions, including early 
management of risk factors for 
comorbidities
Within this theme, there were three key sub-themes identified from 
within the participant responses. These were (i) early lifestyle modi
fication interventions with potential for long-term behaviour change 
and long-term impact in particular weight loss management, exercise 
programmes, and smoking cessation; (ii) patient compliance and en
gagement with treatments with increased compliance including life
style changes considered key to improving patient outcomes and 
greater self-management; and (iii) patient education and risk-factor 
awareness with greater patient education in relation to AF but 

more specifically in relation to comorbidities. Self-surveillance for 
risk factors for comorbidities and multimorbidity was seen as a solu
tion with education potentially leading to earlier diagnosis and opti
mal management.

Organizational restructuring to enable 
innovation in care provision
Within this theme, there were three key sub-themes identified from 
within the participant responses. These were (i) inflexibility in organ
izational structure and governance in acute care along with the chal
lenges of financing treatments and poor reimbursement for 
treatments in countries where health insurance is required were ci
ted; (ii) unclear pathway to diagnosis and treatment—the most com
mon change reported by participants was having a specialized AF 
clinic to allow complex diagnostics, provide patient education and 
regular patient follow-up could be undertaken—this subtheme high
lighted the need for a clear standardized pathway (at the local level) 
for patients with complex AF and multimorbidity and the third sub
theme; (iii) poorly defined essential specialist services and priorities 
focus on the need to educate non-cardiologists in the management 
of AF (i.e. general medicine, stroke medicine, and emergency medi
cine) was identified as a way of sharing the workload across different 
medical specialties. Some respondents highlighted the challenge of ac
cessing specialist-associated services such as sleep studies and antic
oagulation clinics being a barrier to effective management of patients.
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Figure 1 Country of practice from survey respondents (n = 339).
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Working towards achieving an 
evidence-based and integrated 
approach to multimorbid AF  
care for all
The two key sub-themes identified were (i) achieving consensus 
on core components of care in the standardized practice ap
proach with most respondents advocating for the integrated 
model of care as this would be expected to have the greatest im
pact on patient outcomes; there was also a need expressed for 
easy-to-use evidence-based/informed guidelines (especially in 
frail patients where a comprehensive geriatric assessment was 
recommended) and (ii) building knowledge and skills for clinicians 
where education across all clinician groups was recommended by 
several respondents, particularly where this might reduce the 
number of referrals for patients with less complex AF-related 
healthcare needs who may be managed by a generalist or pri
mary care clinician.

Aiming for greater collaboration 
and interdisciplinary working
The following three key sub-themes were identified: (i) working to
gether equals aiming higher where the need for greater interdiscip
linary and interprofessional working was acknowledged by many 
respondents and the need for greater collaboration between cardi
ologists and primary care/gerontology clinicians; (ii) building 
the specialist workforce that included increasing the scope of prac
tice for nurses and allied health professionals, particularly those 
with advanced clinical practice backgrounds and the third sub
theme; (iii) working with primary care clinicians reflected the need 
to work with primary care clinicians to improve the pre-hospital 
identification, investigation, and management of multimorbid AF. 
Three participants said they did not know what practice change 
could improve outcomes for patients with multimorbid AF, which 
highlights the complexity of the problem currently under 
investigation.

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

Table 1 Demographic and clinical characteristics of 
respondents (n, %)

Geographical distribution of responses (top 10 
responding countries)

United Kingdom 58 (17.1)

Spain 48 (14.2)

Ireland 43 (12.7)

Poland 35 (10.3)

Netherlands 20 (5.9)

Italy 19 (5.6)

Switzerland 11 (3.2)

Greece 12 (3.5)

Sweden 17 (5.0)

Belgium 15 (4.4)

Gender

Male 224 (66.1)

Female 108 (31.9)

Third gender/non-binary 1 (0.3)

Not disclosed 6 (1.8)

Professional group and specialist practice area

Electrophysiologist 109 (32.2)

Cardiologist 167 (49.3)

Physician with speciality other than cardiology 34 (10.0)

Geriatric/Frailty 10

Acute/Internal Medicine 10

Primary Care 7

Stroke Medicine 2

Renal/Cardiology 1

Not disclosed 4

Nurse or allied health professional working in general 
cardiology

10 (3.0)

Nurse or allied health professional working in 
electrophysiology/arrhythmias

16 (4.7)

Other 3 (0.9)

Academic/Clinical Academic 2

Advanced Clinical Practitioner 1

Respondents’ specialist area of interest in AF management (can choose 
>1 specialty)

Arrhythmias/electrophysiology and devices 196 (57.8)

General cardiology 206 (60.8)

Heart failure 129 (38.1)

Valvular disease 46 (13.6)

Imaging 54 (15.9)

Interventional cardiology 35 (10.0)

Cardiovascular prevention 63 (18.6)

Congenital heart disease 19 (5.6)

Stroke 38 (11.2)

Other 15 (4.4)

Number of years practising in this speciality

<5 years 56 (16.5)

Continued 

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

Table 1 Continued  

Geographical distribution of responses (top 10 
responding countries)

5–10 years 62 (18.3)

10–20 years 91 (26.8)

20–30 years 83 (24.5)

>30 years 47 (13.9)

Hospital designation

University Hospital/academic teaching hospital 196 (57.8)

Non-academic teaching hospital 51 (15.0)

Community or district hospital 47 (13.9)

Specialized Heart Centre 18 (5.3)

Other settings 27 (8.0)

Nil comments
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Table 2 Describing the current multimorbid AF management in Europe comparing university academic hospitals and 
non-academic hospitals

n = (%) Total sample University  
Hospital (198)

Non-university  
hospital (143)

P-value

Typical numbers of patients seen with AF per month

<20 47 (13.9) 22 (11.1) 25 (17.5)

20–50 169 (49.9) 102 (51.5) 68 (47.6)

51–100 87 (25.7) 56 (28.3) 31 (21.7) 0.20

101–150 19 (5.6) 9 (4.5) 11 (7.69)

>150 17 (5.0) 9 (4.5) 8 (5.59)

What specialized outpatient services are available at your centre?

Atrial fibrillation 174 (51.3) 107 (54.0) 67 (46.8) 0.19

Heart failure 249 (73.5) 145 (73.2) 102 (71.3) 0.70

Hypertension 134 (39.5) 82 (41.4) 52 (36.4) 0.33

Diabetes 177 (52.2) 107 (54.0) 70 (49.0) 0.35

Lipid 138 (40.7) 85 (42.9) 53 (37.1) 0.28

Anticoagulation 142 (41.9) 92 (46.5) 50 (35.0) 0.03*

Syncope 106 (31.3) 70 (35.4) 36 (25.2) 0.04*

Chest pain 146 (43.1) 95 (48.0) 58 (40.6) 0.03*

Palpitations/arrhythmia/resynchronization 148 (43.7) 93 (47.0) 53 (37.1) 0.07

Sleep apnoea 110 (32.4) 68 (34.3) 42 (29.4) 0.33

Comprehensive geriatric assessment (dementia, falls, frailty, etc.) 116 (34.2) 71 (36.0) 43 (30.1) 0.26

Other 17 (5.0) 6 (3.03) 13 (9.09) 0.03*

Valvular heart disease clinic 2

Cardio-oncology services 5

Private health clinic 1

Cardiogenetic services 3

Cardiac rehabilitation services 2

Cardiac disease in the young 1

Pulmonology/pulmonary hypertension 2

Stroke services 2

Weight loss/Health promotion services 2

Pacemaker service 1

Post-COVID POTS 1

None—no specialized clinics available 19 (5.6)

What proportion of patients with comorbidities are referred to other specialty services?

>80% 7 (2.1) 3 (15.8) 4 (2.80)

61–80% 12 (3.5) 7 (3.54) 5 (3.50)

41–60% 55 (16.2) 32 (16.2) 23 (16.1) 0.80

20–40% 104 (30.7) 64 (32.3) 42 (29.4)

<19% 123 (36.3) 67 (33.8) 56 (39.2)

No response 38 (11.2)

What is the reason for this referral rate?

That is the number that needs referring 151 (44.5) 84 (42.4) 67 (46.9)

Resourcing issue so I need to be selective and prioritize 61 (18.0) 34 (17.2) 27 (18.9)

There is an established process with the relevant specialties 73 (21.5) 46 (23.2) 27 (18.9) 0.60

Other: 16 (4.7) 8 (4.04) 9 (6.29)

Referral to GP for onwards referral to specialist services 4

Patients don’t want onwards referral (time, money, access) 1

Palliative Care/End of Life Care needs 1

Continued 
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. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Table 2 Continued  

n = (%) Total sample University  
Hospital (198)

Non-university  
hospital (143)

P-value

Availability of services 1

Complexity 2

Need for hospitalization 1

Scope of Practice of non-medical providers 1

No response 38 (11.2)

What are the barriers within your current practice which potentially impacts on patient outcomes?

Lack of integrated model of care for complex patients with AF 174 (51.3) 115 (58.0) 60 (42.0) 0.003*

Lack of evidence-based guidelines 41 (12.1) 23 (11.6) 18 (12.6) 0.79

Lack of applicability of guidelines to my current practice 31 (9.1) 19 (9.60) 12 (8.39) 0.70

Lack of time 123 (36.3) 73 (36.9) 50 (35.0) 0.72

Organizational/Institutional 145 (42.8) 87 (43.9) 58 (40.6) 0.53

Insurance/financial reasons 43 (12.7) 22 (11.1) 22 (15.4) 0.25

Patient adherence/compliance 126 (37.2) 65 (32.8) 62 (43.4) 0.04*

Treatment-related adverse events 36 (10.6) 20 (10.1) 16 (11.2) 0.75

Other 21 (6.2)

The results of poor patient health choices 1

Relations between Cardiology and primary care providers 2

Competence of Primary Care providers 2

No changes to clinical practice Access/Availability of complex interventions/diagnostics 1

Patient choice/autonomy 2

Capacity in associated medical specialties 1

Lack of evidence-based guidelines for complexity (e.g. AF in cancer care) 1

DOAC reimbursement issues 1

More specialized AF clinicians 1

No barriers 7

AF, atrial fibrillation; DOAC, direct oral anticoagulants; GP, general practitioner; and POTS, postural orthostatic tachycardia syndrome. *p < 0.05.
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Table 3 Describing the current multimorbid AF management in Europe comparing the top six responding countries 
and other countries

n = (%) Total sample Top six responding  
countries (n = 223)

Other countries  
(n = 118)

P-value

Typical numbers of patients seen with AF per month

<20 47 (13.9) 27 (12.1) 20 (16.9)

20–50 169 (49.9) 119 (53.4) 51 (43.2)

51–100 87 (25.7) 54 (24.2) 33 (28.0) 0.46

101–150 19 (5.6) 13 (5.83) 7 (5.93)

>150 17 (5.0) 10 (4.48) 7 (5.93)

What specialized outpatient services are available at your centre?

Atrial fibrillation 174 (51.3) 112 (50.2) 63 (53.4) 0.58

Heart failure 249 (73.5) 172 (77.1) 75 (63.6) 0.008*

Hypertension 134 (39.5) 90 (40.4) 44 (37.3) 0.62

Diabetes 177 (52.2) 125 (56.1) 52 (44.1) 0.04*

Lipid 138 (40.7) 88 (39.5) 50 (42.4) 0.60

Continued 
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Table 3 Continued  

n = (%) Total sample Top six responding  
countries (n = 223)

Other countries  
(n = 118)

P-value

Anticoagulation 142 (41.9) 96 (43.0) 46 (39.0) 0.47

Syncope 106 (31.3) 73 (32.7) 33 (28.0) 0.35

Chest pain 146 (43.1) 100 (44.8) 47 (39.8) 0.37

Palpitations/arrhythmia/resynchronization 148 (43.7) 102 (45.7) 44 (37.3) 0.13

Sleep apnoea 110 (32.4) 76 (34.1) 34 (28.8) 0.32

Comprehensive geriatric assessment (dementia, falls, frailty, etc.) 116 (34.2) 80 (35.9) 34 (28.8) 0.19

Other: 17 (5.0)

Valvular heart disease clinic 2

Cardio-oncology services 5

Private health clinic 1

Cardiogenetic services 3

Cardiac rehabilitation services 2

Cardiac disease in the young 1

Pulmonology/pulmonary hypertension 2

Stroke services 2

Weight loss/Health promotion services 2

Pacemaker service 1

Post-COVID POTS 1

None—no specialized clinics available 19 (5.6) 7 (3.14) 12 (10.2) 0.007*

What proportion of patients with comorbidities are referred to other specialty services? 201 102

>80% 7 (2.1) 4 (1.99) 3 (2.94)

61–80% 12 (3.5) 5 (2.49) 7 (5.93)

41–60% 55 (16.2) 30 (13.5) 25 (24.5) 0.004*

20–40% 104 (30.7) 66 (29.6) 40 (39.2)

<19% 123 (36.3) 96 (47.8) 27 (26.5)

No response 38 (11.2)

What is the reason for this referral rate?

That is the number that needs referring 151 (44.5) 102 (50.7) 49 (48.0)

Resourcing issue so I need to be selective and prioritize 61 (18.0) 47 (23.3) 14 (13.7) 0.05

There is an established process with the relevant specialties 73 (21.5) 40 (19.9) 33 (32.4)

Other: 16 (4.7) 11 (5.47) 6 (5.88)

Referral to GP for onwards referral to specialist services 4

Patients don’t want onwards referral (time, money, access) 1

Palliative Care/End of Life Care needs 1

Availability of services 1

Complexity 2

Need for hospitalization 1

Scope of Practice of non-medical providers 1

No response 38 (11.2)

What are the barriers within your current practice which potentially impact patient 
outcomes?

Lack of integrated model of care for complex patients with AF 174 (51.3) 122 (54.7) 53 (44.9) 0.09

Lack of evidence-based guidelines 41 (12.1) 29 (13.0) 12 (10.2) 0.44

Lack of applicability of guidelines to my current practice 31 (9.1) 20 (8.97) 11 (9.32) 0.91

Lack of time 123 (36.3) 83 (37.2) 40 (33.9) 0.54

Organizational/Institutional 145 (42.8) 101 (45.3) 44 (37.3) 0.16

Insurance/financial reasons 43 (12.7) 33 (14.8) 11 (9.32) 0.15

Continued 
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Discussion
Overall, the findings from this survey demonstrate the variation in 
the care provision for patients with multimorbid AF across 
Europe, and the responses have captured the complexity of man
aging the multimorbid AF patient from the perspective of healthcare 
professionals. Limited access to other specialist services constraining 
the potential to optimize health status for patients with multimorbid 
AF was evident, and differences between university teaching hospi
tals and non-teaching hospitals were also reported. The management 
of AF patients with multimorbidity remains a global health challenge 
because of the need for a shift in focus to patient pathway-based in
terventions instead of the management of a specific and often single 
pathophysiological focus. Previous research has highlighted the need 
for an interdisciplinary, patient-centred approach to multimorbid 
care which focuses on optimizing determinants of health-related 
quality of life through shared decision-making and developing self- 
efficacy through shared health-related goal setting.3–6

Participants’ responses broadly support the need for a systematic 
approach in the assessment of AF patients’ multimorbidity and its im
pact on patient health and decision-making. The findings suggest that 
this approach is the first of multiple steps needed to achieve a sus
tained improvement of patient health status. Other steps include 
changes in organizational structures and governance to embed 
change in clinical practice, facilitate greater interdisciplinary working 
practices, grow relationships with non-cardiology (and perhaps espe
cially gerontology) and primary care colleagues and the need for 
greater education for both patients and clinicians.

Within the assessment of the impact of multimorbid AF, the pres
ence and degree of multimorbidity and its impact on general well- 
being and health status should be monitored in patients a risk.11,12

A hospital-based AF coordination centre, for example, could support 

both general practitioner and specialists in coordinated AF care.13

Previous pan-European studies investigating the provision of health
care over geographically diverse areas have shown the potential im
pact of these variations in health inequality.14,15

It is important that an assessment of multimorbid AF considers 
how different comorbidities and their treatments interact and im
pact the patient, including the number and types of medications 
and potential polypharmacy. Previous research has identified that ap
proximately 20% of patients with two comorbidities are prescribed 
between four and nine medications. Furthermore, 1% of these pa
tients were prescribed 10 or more medications.16 Primary care phy
sicians have previously highlighted the challenge of managing 
polypharmacy where medications are commenced by specialty clin
icians.17,18 This has been reported to be associated with poor com
munication and rationale for treatment.17 This provides momentum 
to the finding of this study that better communication with primary 
care and a more collaborative approach could be important in im
proving and optimizing patient care. There is evidence to support 
the concept of greater interdisciplinary working particularly in rela
tion to the role of geriatricians and pharmacists in reviewing poly
pharmacy and complex drug regimens in both the community and 
acute care setting17,19 and implementing evidence-based tools, espe
cially for older people, e.g. STOPP-START.20

Data from this study highlight the time and travel burden for pa
tients associated with seeing multiple different specialist clinicians. 
It is important to consider the number and type of healthcare ap
pointments that a patient receives, where they take place and 
whether any of the advice and information given conflicts. Previous 
research has highlighted that communication between clinicians 
and patients, and between clinicians, is often poor and identified a 
relationship between substandard communication and patient 
outcomes.21,22 Ensuring continuity of care has been shown to 
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Table 3 Continued  

n = (%) Total sample Top six responding  
countries (n = 223)

Other countries  
(n = 118)

P-value

Patient adherence/compliance 126 (37.2) 77 (34.5) 50 (42.4) 0.15

Treatment-related adverse events 36 (10.6) 23 (10.3) 13 (11.0) 0.84

Other: 21 (6.2)

The results of poor patient health choices 1

Relations between Cardiology and primary care providers 2

Competence of Primary Care providers 2

No changes to clinical practice 1

Access/Availability of complex interventions/diagnostics 2

Patient choice/autonomy 1

Capacity in associated medical specialties 1

Lack of evidence-based guidelines for complexity (e.g. AF in cancer care) 1

DOAC reimbursement issues 1

More specialized AF clinicians 1

No barriers 7

AF, atrial fibrillation; DOAC, direct oral anticoagulants; GP, General Practitioner; POTS, postural orthostatic tachycardia syndrome. *p < 0.05.
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improve both the patient experience and the patient outcome.23,24

When planning the care of patients with multimorbid AF, it is vital 
that communication between different clinicians and the handover 
of patient-related knowledge becomes as important as communica
tion with the patient themselves.25 This will positively impact the 
shared decision-making process and enable the patient to have great
er involvement in their healthcare.26–29 It is also important to con
sider how lifestyle and behaviour change interventions could 
positively impact specific health conditions or overall health-related 
quality of life including non-pharmacological treatment options.

Limitations
The survey was administered via a specialist body (EHRA), and there
fore, the opinions of those involved in AF management outside of 
EHRA were not included. As 66% of the responses to this survey 
were from six European countries, it is important to recognize 
that the findings of this survey may not be generalizable to Europe 
as a whole. The low response rate from allied health professionals, 
with 91% of responses from physicians, which may have a huge im
pact on the availability of other specialist care. On the other hand, it 
illustrates the reality that little AF care in Europe at this moment is 
delivered in multidisciplinary (even nurse-led) settings, which is 
exactly one of the main findings of this study. Furthermore, as the 
survey was shared at a local and regional level and submitted an
onymously, there was no method for verifying the identity of respon
dents and therefore the accuracy of the submitted data.

Conclusion
The results of this survey highlighted the current state of clinical prac
tice in the management of multimorbid AF across Europe and the 
varying levels of specialist services available for managing comorbid
ities and the lack of a systematic approach for managing multimorbid
ity. For many respondents, the need for greater collaborative 
working, education, and a focus on patient self-efficacy was clear. 
The results demonstrate the need for systematic, integrated manage
ment of AF-related comorbidities and these results will inform the 
next phases of the EHRA-PATHS study.
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