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Introduction
For many, a stroke will be the first sign of atrial fibrillation (AF), the most common heart arrhythmia worldwide affecting
nearly 33.5 million individuals. However, this number is likely underestimated due to asymptomatic individuals remaining
undiagnosed and unaware that their symptoms are a sign of AF.1,2 Individuals ≥ 65 years of age are disproportionately affected,
and for people, ≥75 AF is the leading cause of stroke, a consequence of cardiovascular aging and age-related increases in
comorbidities.3,4,5 Estimates suggest the undetected AF individual is five times more likely to suffer an AF-related stroke, a stroke
with increased morbidity, mortality, and severe neurological deficits when compared to non-AF-related strokes.6,7 Moreover, with
the aging global population, AF occurrence is predicted to more than double by 2030.8 Because AF patients present an elevated
risk of having an AF-related stroke, improvements to screening, awareness, and prevention become essential to limiting the
consequences of AF-related stroke and the associated healthcare costs.
While the physical burden is significant, AF and AF-related stroke also present enormous economic burden in both direct and
indirect costs.9,10,11 Across Europe, the reported annual healthcare costs of AF range from €660–3,286 million (France: €1,942
million, Germany: €660 million, Italy: €3,286, and the UK: £1,307), accounting for 0.28–2.60% (France: 2.60%, Germany: 0.28%,
Italy: 2.49, and the UK: 0.90–2.4%) of total healthcare spending.12 This high cost of AF is largely attributable to hospitalizations
and complications such as stroke.10,13 In Europe, the cost of AF-related stroke is 7–60% higher than the cost of stroke in patients
without AF.12
Though medication to reduce the risk of AF-related strokes are now available and have reduced hospitalizations, there remains
uncertainty around cost estimates and savings, despite positive incremental net benefits.14 Additionally, AF-related heart failure,
hypertension, metabolic, and coronary disease are also associated with higher costs. A review of three US databases determined
the total annual care costs of AF care were estimated at US$6.65 billion, including US$2.93 billion (44%) for AF hospitalizations,
US$1.95 billion (29%) for incremental inpatient costs of AF as a comorbid diagnosis, US$1.53 billion (23%) for outpatient
AF treatment, and US$235 million (4%) for prescription drugs.15 Furthermore, economies suffer from indirect costs, loss of
productivity associated with disability, long-term care requirements, and death. Consequently, these figures may significantly
misrepresent the overall financial impacts as they fail to include other costs sustained in the community.
Understanding that the overall disease burden, costs, and AF-related stroke mortality is increasing globally, many countries
have developed clinical practice guidelines outlining the management, and use of, anticoagulation medication for AF once the
incident of AF-related stroke has occurred. Still, there remains limited emphasis on AF screening and awareness and AF-related
stroke prevention, particularly prior to an AF-related stroke. Thus, highlighting the need for comprehensive government-supported
policies and approaches that encourages increased screening and awareness of AF, and the prevention of AF-related stroke while
also supporting the therapy/medication of AF patients to reduce their risk of AF-related stroke.
To better understand where public health policy deficits exist within the AF and AF-related stroke screening, awareness, and
prevention landscape and how to best develop a health policy response, a qualitative literature review was conducted in ten
countries with known AF clinical and public health interventions; respectively, Australia (AU), Belgium (BE), Canada (CA), France
(FR), Germany (DE), Italy (IT), Spain (ES), Sweden (SE), United Kingdom (UK), and the United States (US).

This review focused on the following questions:
1. What are the barriers and challenges to developing comprehensive awareness and prevention policies for AF and AFrelated stroke?
2. What are the characteristic features of countries that successfully implement awareness and prevention initiatives and
policies, and can they be replicated in other countries?
3. What component(s) of a healthcare system plays the greatest role in policy development and adoption, e.g., research,
advocacy, infrastructure, costs, other?

Methods
This qualitative analysis offers a review of AF and AF-related stroke screening, awareness, and prevention policies in ten countries:
(AU, BE, CA, FR, DE, IT, ES, SE, UK, and US) with active AF and AF-related initiatives being conducted in the public domain. The
search of policies was conducted per country, using a framework of four domains, “disease awareness,” “disease management,”
“financial barriers,” and “health systems,” each with associated indicators, as illustrated in Figure 1.

The search of data combined different sources of information: (1) scientific literature; (2) governmental reports and national/
regional documents, policies/guidelines; and (3) website data and databases of different national and international medical
and advocacy organizations. Government reports and national/regional working documents and policies were collected in
each country’s native language. In addition, websites and databases of varying national and international medical societies
and advocacy organizations provided additional background to country-specific data and policies. The research also included
qualitative regional and clustered country studies for assessing epidemiology, technology, and registry trends for the European
countries.
After collecting per-country data, relevant findings were prioritized based on five criteria: (1) met the policy topics framework
definition(s), (2) represented the most recent data, (3) strength and trustworthiness of sources, (4) findings based on the
analysis of primary or secondary data including at least one of the countries of interest, and (5) addressed at least one research
question. We used the technique of interpretive synthesis, reading and rereading the primary sources, and using narratives to

summarize key findings. The most trustworthy sources of information considered were official medical organizations and journal
publications.16
In the last phase of the research, professionals were asked to assess whether the data in the country report represented accurate
and correct data. Experts were chosen based on their background in AF and AF-related stroke at both the national and global
levels.

Results
The results offer a collection of data focused on the policies of AF and AF-related stroke and the healthcare landscape that
contributes to supporting policy development.

Health Systems
There is an established global community of AF experts that participate in developing clinical guidelines and policies outlining
screening approaches to AF. However not all agree on the role of opportunistic (pulse palpation-based diagnosis) or systematic
AF screening for people aged ≥65 years. Organizations supporting opportunistic screening include the European Society of
Cardiology (ESC), the European Heart Rhythm Association, the Royal College of Physicians of Edinburgh, AF-SCREEN International
Collaboration, the Canadian Cardiology Society (CCS), and, recently, the Heart Foundation of Australia and the Cardiac Society of
Australia and New Zealand.17 Yet, these organizations do not recommend implementing systematic population-level screening in
asymptomatic patients, citing the cost implications, based largely on the findings of the SAFE study, and a lack of evidence that it
is more effective than usual care.18,19
While in the US, the American College of Cardiology (ACC), American Heart Association (AHA), and Heart Rhythm Society
(HRS) make no recommendation about opportunistic screening for AF, but jointly with the American Stroke Association (ASA)
recommend active screening with pulse palpation (followed by ECG as appropriate) in adults ≥65 years. Thus, indicating that
most countries have adopted some form of clinical guidelines to support screening and medication determinations.20,21,22,23
However, even with endorsed guidelines, screening in the ten countries is not fully implemented, with reasons including lack of
information, lack of in-hospital and in-clinic medical professional training, and time requirements to screen.24 These findings were
further supported when surveyed physicians responded that roughly only 13-18% of their patients ≥65, not already monitored for
AF, were routinely screened for AF by either pulse palpation or ECG.25
At present there are a series of dedicated clinical guidelines that exist and address the diagnosis and management of AF,
i.e., 2020 ESC Guidelines for AF, 2018 CCS focused update on the management of AF, the Cardiac Society of Australia and
New Zealand AF clinical guidelines and the 2019 AHA/ACC/HRS Guideline for the Management of Patients With Atrial
Fibrillation.26,27,28,29 In addition to the clinical guidelines, countries also utilize regional or countrywide stroke action plans, adopt
national strategies, or noncommunicable disease and cardiovascular disease national plans that include AF screening and
AF-related stroke prevention approaches to promote awareness further.30,31,32
For an effective plan, recommendations should include continued research for AF, AF-related stroke prevention, therapeutics,
and monitoring. Of all plans, the Action Plan for Stroke in Europe 2018-2030 (authored by the European Stroke Organization
in collaboration with the Stroke Alliance for Europe), is the most comprehensive that addresses the aforementioned. It includes
seven domains: primary prevention, organization of stroke services, management of acute stroke, secondary prevention,
rehabilitation, evaluation of stroke outcome and quality assessment, and life after stroke.33 It provides a road map and sets
targets for the implementation of evidence-based preventive actions and stroke services until 2030 that includes AF and AF-

related stroke.
Six countries have AF/stroke national patient registries in place (AU, CA, DE, SE, UK, US); all ten participate in global AF registries,
e.g., EORP-AF, GARFIELD-AF, and GLORIA-AF.34 These population-based registries are available for the monitoring of patients
affected by AF and stroke. Still, because AF remains undetected in a vast majority of individuals, registries have historically only
captured newly diagnosed AF patients who suffer an associated health event.
Monitoring and surveillance data are crucial for understanding the scale of AF burden in each country, and to highlight potential
gaps and inform policy development and national strategies around patient care. Therefore, if these countries and others seek to
improve AF and AF-related stroke awareness, health information systems require strengthening to improve data collection.

Disease Awareness
Even with significant AF data, disease awareness among the public and general practitioners remains low. In the US, low health
literacy is correlated with low AF awareness.35 Studies indicate that individuals also fail to understand the associated risk of
stroke with an AF diagnosis, and some who knowingly have AF, lack knowledge of AF management options.36 This has broad
implications for patients and providers. Creating effective health literacy improvement strategies for both patient and provider
may prove effective for increasing awareness of AF, its potential complications, and available therapeutic options.37 As a general
trend, all countries understand the need for continued AF research; however, government and private funding streams, are highly
competitive, limiting the amount of available resources granted for this research.
Lastly, while many countries (AU, BE, SE, UK, US) have well-coordinated patient organizations and execute AF national
campaigns, patient literacy remains low with insufficient comprehension of the risks of AF and how it contributes to AF-related
strokes. On a global scale there are dedicated months and days each year where AF is highlighted or is a focal point, this
includes World Heart, World Stroke, and World Thrombosis Days; Stroke Awareness Month (US, May), AF Awareness Month (US,
September), and Global AF Awareness Week (GAFAW, mid-November). However, even with extensive campaigns and initiatives,
attempts to improve AF literacy remain challenging.

Disease Management
Though large-scale systematic AF screening has been conducted in the community setting within some countries and with
promising findings, challenges persist due to the requirements and costs associated with such programs. One such example, SE’s
STROKESTOP study, which used a single-lead ECG, found 0.5% of new AF cases in its screened population on first ECG, and 3%
of new AF cases when repeated ECGs were performed twice daily for two weeks and on palpitations.38 Though the results were
promising when tested in those aged ≥75, broader screening initiatives have not been implemented as the data is still too limited
to justify the potential associated financial implications.
Subclinical AF is a common and a known growing health problem, there are a range of potential approaches to screening,
including non-invasive tests with a high degree of acceptance among patients. We know that AF is an important stroke risk factor
and there are effective treatments that can reduce the risk of cardiac events. Failure to identify and treat AF leaves patients at a
considerably higher risk of stroke, disability, and death.39 At present, however, the evidence does not show that screen-detected
AF patients have the same cardiovascular risks or benefits from available treatment. Nor is it certain whether screening improves
health outcomes in terms of stroke-related morbidity and mortality or all-cause mortality.40
Specific to AF, an ECG confirmatory diagnosis by a physician is required, and though many individuals can presently access care,

this will become an issue in the future if new methodologies for diagnosis are not adopted. Different tools, smartphone-based
watches, and wearable devices, some with the FDA’s ECG approval (e.g., Kardia Mobile, Apple Watch), are making the possibility
of community AF screening feasible. Innovations in technology are likely to mean the public becomes increasingly aware of its
own health data and allow people to self-diagnose AF through smart technology.41 The potential use of these new tools may aid
in addressing HCP access issues as well, as globally and across studied countries, a gradual decline in the number of available GPs
and specialists, due to the growing aging worldwide population is expected. While formal diagnoses may remain in the hands of
physicians, for now, these new devices could help eliminate false positives and alert a patient that medical consultation should
be considered. These tools, however, will also require new legal and scientific rules. Studies are needed to guide implementation
of these technology into healthcare. Doctors and patients will require training for the appropriate use and application of these
devices to avoid potentially dangerous misuse and to be able to understand correctly the clinical meaning of what each device is
able to do.42
Additional screening solutions could also include expanding a pharmacist partnership program, with Arrhythmia Alliance that
teaches and screens globally, and the inclusion of nurses to identify arrhythmia, via pulse palpation or ECG confirmation.43

Financial Barriers
Though costly, nine out of the ten countries reviewed (except ES) have increased investments for medical infrastructure, including
technology improvements to further expand access and delivery of care. Telehealth/telemedicine has begun to play a more
significant role in connecting rural and, at times, at-risk populations with needed medical experts across the disease spectrum.
The role of this treatment modality has become even more significant during the COVID-19 pandemic, but its expansion of use,
due to the coronavirus for AF screening and detection has not yet been explored.
Financial challenges have typically applied to the reimbursement of services and the coverage for new technologies. Data is not
yet available to support coverage for the use of new AF diagnostic technologies, and presently there are no methodologies in
place for reimbursement.
Reimbursement information for screening procedures, performed by HCPs, was also limited. Many countries operate with a
budget for care, not with payment of services, which eliminates the possibility of reimbursement. Few governing bodies have
revisited or evaluated their payment schedules to accommodate these screening and wellness assessments performed by
HCPs, due in part that screening is a procedure performed on an individual who is not complaining of symptoms related to,
or suggestive of, the medical condition being screened. However, the literature does suggest that many countries outside the
aforementioned European countries are exploring the benefits of value-based medicine, where rewards for the quality of care
provided would be recognized and therefore incentives to reimburse screening would be made available.44

Findings
This paper is the first to review the available policy and landscape data for AF management/policy across 10 countries (AU, BE,
CA, FR, DE, IT, ES, SE, UK, US). Findings indicate that there are clinical guidelines and AF and AF-related stroke prevention policies
embedded in larger stoke action plans, recently developed. Contributing factors that may be influencing the development of
these policies include; (1) recognition of the growing burden of AF on healthcare budgets, (2) results from randomized controlled
trials that have identified the silent threat of AF and need for screening (STROKESTOP(S) and SAFER studies),28 (3) an awareness
that an AF global narrative needs to be formed to shrink the health literacy gap, and (4) the lack of shared best practices amongst
countries that actively promote and highlight results on how initiatives are improving and elevating the AF conversation. These

factors are not exhaustive but highlight the main observations.
The differences in the effectiveness of screening, awareness, and prevention initiatives based on the literature and associated
country infrastructure determinants suggest that variability remains on available information, how information to individuals is
disseminated, and how the condition is medically managed and treated. This implies an unequal delivery of information on AF
and AF-related stroke, and management of patients with the condition, despite the existence of clinical recommendations and
country guidelines that outline similar approaches to improving awareness, prevention, and ultimately care.
The experts consulted agree work is needed to elevate screening, awareness, to potentially prevent AF and AF-related stroke. The
opportunity exists for stakeholders across the AF spectrum (e.g., advocacy groups, industry, key opinion leaders) to come together
and partner to promote a shared vision, analogous to the ESO and its development of the 2018-2030 Stroke Action Plan. A
collaboration can support initiatives larger than any one group could successfully undertake, i.e., development of best practices
for incorporating AF into associated CVD and stroke national plans; identification of registry best practices, showcasing patient
outcomes; and partnering with AF and stroke champions to develop universal policy narratives. These initiatives are all actionable
and could provide uniform awareness messaging across countries, just not those represented herein.
It is clear, based on these findings, that stakeholders need to understand the multi-factorial determinants that increase screening,
awareness, and prevention and ultimately contribute to the development of national action plans, prevention recommendations,
and policies. This framework identifies gaps in the data, which provide a roadmap on what is needed to develop future policies
for AF and AF-related stroke screening, awareness, and prevention. It shows how health policy analyses can be systematically
organized into a framework and applied to a growing public health policy problem, an issue of interest to policymakers and
stakeholders worldwide. To address the lack of published work in this area, future research can expand upon this framework and
apply a similar analysis to other countries.
This assessment is based on a narrative review and offers a descriptive analysis of available AF data, no statistical analysis or
meta-analysis was planned or executed, therefore limiting the applicability of its findings. The data used come from different
sources and studies, making direct comparisons between the countries challenging. Furthermore, attention should be given to the
fact that although the healthcare problem presented in this paper is the same for all studied countries, the awareness of acting
on the AF condition differs per country.
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