
Prevention of atrial fibrillation: a call to action 
Adrian D. Elliott  1*, Emelia J. Benjamin  2,3, and Melissa E. Middeldorp  1

1Centre for Heart Rhythm Disorders, University of Adelaide, South Australian Health & Medical Research Institute and Royal Adelaide Hospital, 5000, Adelaide, Australia; 2Cardiovascular 
Medicine Sections, Department of Medicine, Boston University Chobanian and Avedisian School of Medicine, Boston, MA, USA; and 3Department of Epidemiology, Boston University 
School of Public Health, Boston, MA, USA  

This editorial refers to ‘Acquired risk factors and incident atrial fibrillation according to age and genetic predisposition’, 
by N. Wang et al., https://doi.org/10.1093/eurheartj/ehad615. 

Graphical Abstract  

Study design Key �ndings Implications for AF prevention

UK Biobank

N = 409 661
Median follow-up = 12.3 years

Baseline assessment of 23
modi�able and non-modi�able

risk factors

Individual risk factors with greatest contribution
to AF (independent of age) and potential
management for AF primary prevention

Population attributable risk for
each group of risk factors

Cardiometabolic risk
(incl. obesity, hypertension, diabetes)

Clinical comorbidities
(incl. CV disease, acute illness, COPD)

Genetic risk
(AF polygenic risk score)

Prevention of hypertension

Lifestyle intervention (diet/exercise)
Early detection (BP screening)
Intensive BP reduction
(pharmacological therapy)

Overweight/obesity reduction

Early lifestyle intervention (diet/exercise)
Emerging pharmacotherapies (GLP-1ra)
Bariatric surgery if severely obese

Management of acute illness

Early detection and management

Health behaviours

(incl. smoking, alcohol, physical activity)

Social factors

(incl. education, socioeconomic
deprivation)

Reduction of in�ammation

Early detection and treatment
Screen and treat in�ammatory disorders
Reduction of proin�ammatory risk factors

Management of CV disease

Early detection
Guideline-directed therapy

Cardiometabolic
risk factors
(36.2–39.6%)

Clinical
comorbidities

(20.8–24.0%)

Genetic risk
(14.3–19.1%)

Health
behaviours
(8.7–11.5%)

Social factors
(5.5–6.0%)

i

ii

iii

iv

v

Cardiometabolic risk factors, most notably obesity and hypertension, have the greatest population-attributable risk (PAR) for atrial fibrillation (AF). The 
five individual risk factors with the highest PAR for AF were hypertension, obesity, acute illness, cardiovascular disease, and inflammation. We propose 
five key strategies to manage these risk factors for the primary prevention of AF.  
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For over three decades, there has been substantial evidence that atrial 
fibrillation (AF) is promoted in the presence of a broad range of modi-
fiable and non-modifiable risk factors.1 The incidence of AF is rising, 
driven by an ageing population, increased surveillance,2 and global in-
creases in lifestyle-based risk factors such as hypertension and obesity.3 

Every year, our understanding of risk factors deepens as we uncover 
additional known risks and incorporate newly identified factors that 
have emerged from large population studies, including genetic suscep-
tibility, ancestry, and social determinants of health.4,5 Similar to other 
major health conditions, the list of likely causative mechanisms may 
be apparent, but how we can reconcile this information and initiate 
population-wide interventions to reduce AF incidence is largely 
unknown. 

In this issue of the European Heart Journal, Wang et al.6 utilize the UK 
Biobank to provide us with insights into the relative contribution of so-
cial factors, health behaviours, cardiometabolic risk factors, and clinical 
comorbidities to the incidence of AF across individuals stratified by age 
and genetic risk. This approach has the potential advantage of enabling 
prioritization of primary prevention and screening strategies to manage 
the increasing trends in AF that promise to pressure healthcare systems 
globally and substantially increase cardiovascular disease morbidity and 
mortality. 

The authors have leveraged the UK Biobank cohort, with the assess-
ment of clinical comorbidities, cardiometabolic risk factors, social and 
behavioural factors, alongside genetic risk quantified using AF-specific 
polygenic risk scores. Using these factors, the authors have quantified 
the population-attributable risk (PAR) for each risk factor amongst 
the 409 661 individuals who were followed for a median of 12.3 years. 
The contribution of each risk factor was assessed within participants 
grouped by age and genetic risk to determine if the PARs for each group 
of risk factors differed. 

There are several key findings worth highlighting: cardiometabolic 
factors, notably hypertension and obesity, carried the greatest PAR 
when stratified either by age or by genetic risk tertile. The contribution 
of genetic risk was greatest in participants within the younger age group 
(40–49 years), whilst the contribution of cardiometabolic factors and 
clinical morbidities declined slightly with increasing genetic risk. In 
younger participants, the contribution of clinical comorbidities was 
also greater than in older participants. In the UK Biobank cohort, the 
relative contribution of social factors (education, socioeconomic de-
privation, and air pollution) was modest across all age and genetic 
risk groups. 

There are obvious strengths in this analysis, which utilizes a compre-
hensive combination of risk factors. It is firmly established that AF is 
promoted by multiple risk factors which, when combined into a clinical 
risk score, provide reasonable predictive value for the development 
of AF. The current analysis advances this by assessing all available risk 
factors simultaneously and exploring the potential for differing contri-
butions across age and genetic risk groups. The authors also conducted 
several sensitivity analyses, including adjusting for the competing risk of 
death, and multiple imputation for missing data. Collectively, the study 
findings may guide the prioritization of initiatives to reduce risk factors 
and potentially refine models to predict which individuals may be most 
likely to have AF detected on targeted screening. 

The findings by Wang et al. highlight and reinforce that the key to AF 
prevention is through the reduction of prevalent cardiometabolic risk 
factors, particularly hypertension and obesity (Graphical Abstract). In 
the UK Biobank, 30%–35% of incident AF diagnoses could be attributed 
to hypertension and obesity alone, data that are consistent with other 
cohort studies.7 With reproducible estimates on the contribution of 

these risk factors, we can look towards the evidence in favour of risk 
factor reduction. In the SPRINT trial of patients with hypertension, in-
tensive blood pressure (BP) reduction (<120 mmHg systolic BP) re-
duced incident AF events compared with standard BP targets 
(<140 mmHg).8 Similarly, strict BP lowering reduced new-onset AF 
in the Cardio-Sis trial when compared with standard BP targets.9 

There are fewer data on weight loss for primary prevention of AF. In 
patients with high body mass index, observational studies have re-
ported that bariatric surgery was associated with a significant reduction 
in incident AF.10 We eagerly await the results from primary prevention 
trials using newer pharmacotherapies, such as glucagon-like peptide-1 
(GLP1) receptor agonists. 

The study of Wang et al. provides important data on the interaction 
between genetic risk and other risk factors in the development of AF. 
Notably, the contribution of genetic risk declined from 19.1% at 40–49 
years to 14.3% at 60–69 years of age, a finding that is consistent with 
previous analyses in which adding genetic predisposition to existing 
clinical risk scores provided the most value for younger individuals.11 

However, Wang et al. reported that across all genetic risk groups, 
the three factors that contribute most to the PAR incident AF are 
hypertension, obesity, and acute illness. Most individual risk factors 
did not demonstrate any statistically significant interaction with genetic 
risk. In the take-home message that accompanies their graphical ab-
stract, the authors state that targeting modifiable risk factors is most 
feasible in people with low genetic risk rather than high genetic risk. 
We respectfully counter this statement, given that across all genetic 
risk groups, the PAR for cardiometabolic factors suggests that these 
largely modifiable risk factors account for >1 in 3 of all incident AF diag-
noses. Therefore, it is our firm view that prioritizing risk factor reduc-
tion for the primary prevention of AF and its complications should not 
differ based on the underlying genetic risk. Similarly, there is little evi-
dence that adding genetic risk to existing clinical risk scores makes 
any substantial improvement to AF risk estimation.11 Although we 
commend the advances in evaluation of underlying genetic predispos-
ition to AF, we should not be distracted in our focus on underlying 
modifiable risk factors for AF screening and prevention. 

Despite the strengths of this study, there are notable caveats that are 
critical for its interpretation. As the authors note, recruitment was lim-
ited to individuals ≤70 years of age, restricting the ability to detect 
age-related variations in risk factors. Many of the risk factors were 
assessed by self-report upon study enrolment. Baseline self-report 
probably results in reporting bias, as well as an inability to account 
for time-dependent changes in risk factor profile. Ascertainment of 
AF was undertaken through linkage to primary care, hospital records, 
and national death registers across the UK, which is likely to underesti-
mate AF incidence given the high proportion of subclinical AF, particu-
larly amongst higher risk individuals,12 such as those with a higher 
burden of social factors. The authors also did not assess the interaction 
between sex and risk factor profile, which may have yielded differing 
risk factor contributions to incident AF between men and women. 

Finally, the study by Wang et al. is limited in its ability to examine the 
contribution of social factors to the global burden of AF beyond the UK 
Biobank. In this study, socioeconomic deprivation was assessed using 
the Townsend Index, which is based on aggregate information for 
the postcode in which an individual resides. The index misses individual- 
level data such as household income or employment status, all of which 
may potentially influence underlying lifestyle-based risk factors, or AF 
incidence directly.5 In addition, the burden of social risk factors in a vol-
unteer cohort in the UK is likely to be more modest than in the general 
population, and in other countries, which may have resulted in lower  
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estimation of their contribution to AF risk. Furthermore, social factors 
predispose to health behaviours, cardiometabolic factors, and clinical 
comorbidities; hence, multivariable models may have underestimated 
the upstream contribution of social risk factors to AF incidence. 
There is also evidence that rurality may influence AF incidence, which 
is likely to be less of an issue in the UK with a smaller area and higher 
population density than other countries such as the USA, Australia, 
or China. As noted by the authors, the UK Biobank participants are pre-
dominantly White (∼90%), which limits extension of these findings to 
other regions with greater diversity across racial and ethnic groups. 
In the Multi-Ethnic Study of Atherosclerosis, the incidence of hospita-
lized AF was lower amongst Hispanics, Chinese, and Black individuals 
when compared with White individuals.13 Of relevance was the obser-
vation that the PARs of risk factors including hypertension, obesity, 
smoking, and diabetes differed substantially by race. We therefore rec-
ommend caution in extrapolating these findings to other regions where 
the contribution of risk factors may differ. 

We close by reinforcing that this work strengthens the demand for 
population-wide initiatives that address modifiable factors that pro-
mote the development of AF, particularly hypertension and obesity. 
As with the secondary prevention of AF, which benefits from weight 
loss and aggressive risk factor reduction,1,14 the primary prevention 
of AF demands the prioritization of those factors most responsible 
for its development.15 Until meaningful reduction in the prevalence 
of these risk factors is achieved, the global burden of AF will continue 
to rise, and we will continue to count the cost through excess cardio-
vascular morbidity and mortality, impaired quality of life, surging hospi-
talizations, and escalating healthcare demands. 
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