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ARTICLE INFO ABSTRACT

Handling editor: D Levy Both the development and progression of atrial fibrillation (AF) are affected by a range of modifiable lifestyle risk
factors. These key modifiable risk factors encompass obesity, hypertension, hypercholesterolemia, diabetes
mellitus, smoking, chronic obstructive pulmonary disease, alcohol consumption, exercise, sedentary lifestyle and
obstructive sleep apnoea. These lifestyle-dependent factors rarely exist in isolation, but rather exist together,
exerting a complex influence on the development of AF. This comprehensive review elucidates the interplay and
interdependency of these lifestyle factors in the arrhythmogenesis of AF, by exploring their role in AF substrate
formation, modulating properties and triggering mechanisms. We emphasize the importance of targeted pre-
vention strategies by discussing available literature on the effectiveness of treatment strategies targeting multiple
risk factors. Additionally, the clinical impacts of integrated care, nurse-led care and mobile health are discussed
in the context of lifestyle improvement. These management strategies have favourable applicability in both
paroxysmal and persistent AF, and are also beneficial for patients receiving AF ablation. Despite the challenges
accompanying lifestyle and prevention strategies, substantial benefits are apparent, such as improved quality of
life and better ablation outcomes. This review further emphasizes the essential nature of awareness of appro-
priate lifestyle modifications as fundamental pillars in the management of individuals with AF.
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1. Introduction clinicians approach AF. Emerging evidence shows that AF outcomes may

improve if multiple risks are simultaneously treated and if health pro-

Atrial fibrillation (AF) is an epidemic disease that poses an increasing
burden on healthcare [1]. Without fundamental improvements in pre-
ventive treatment strategies, the projected AF prevalence will have
substantial implications for morbidity, mortality, and healthcare costs.
Mortality and morbidity can be reduced if rhythm control is applied
early following the diagnosis of AF [2]. However, in order to address the
growing prevalence of AF, improved preventive strategies are urgently
needed.

Both the progression and treatment success of AF are closely linked
to a range of modifiable lifestyle risk factors. However, evidence is
sparse on whether lifestyle alterations lead to a durable reversal of AF
arrhythmogenesis. Previous studies predominantly emphasized the ef-
fects of single risk factor interventions, such as sole weight reduction, in
a selected population, neglecting the co-incidence and complex inter-
relatedness of multiple risk factors [11-13].

However, lifestyle risk factors seldomly exist in isolation, compli-
cating AF management and demanding a paradigm shift in how

fessionals provide integrated care [14-16]. However, as of yet limited
evidence is available regarding the interplay of lifestyle factors and how
their co-occurrence affects the initiation and progression of AF episodes.

The objective of this article is to comprehensively summarize the
interacting effects of risk factors on AF arrhythmogenesis. Furthermore,
the effectiveness of integrated risk factor management in AF is evalu-
ated. Additionally, we discuss how combined lifestyle interventions can
be applied in the management of AF.

2. Epidemiology and co-incidence of lifestyle risk factors

The lifestyle-related risk factors for the onset of AF have a dose-
response effect that increased when combined with other risk factors.
We discuss the most relevant risks based on their relative risks (RR) as
determined from recent meta-analyses [3-10]. (See Fig. 1 and Table 1).

Each individual element of the metabolic syndrome, encompassing
abdominal obesity, hypertension, glucose intolerance and
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dyslipidaemia, is correlated with proportionally higher risks of devel-
oping AF. Besides, a deterioration of metabolic status is associated AF
development [17]. Obesity, defined as a body mass index (BMI) above
30 kg/mz, increases the risk of AF by 49 % [18]. Any 5 kg/m2 increase in
BMI confers 19-29 % additional risk for developing AF [19]. Likewise,
over 20 % percent of AF cases can be attributed to hypertension [20].
This association is more evident for persistent AF than for paroxysmal
AF [21]. A further major determinant for AF development is diabetes
mellitus, increasing the risk of new AF with 40 %. Diabetics with poor
glycaemic control and in longer duration of their condition have an
additional risk of developing AF [22]. Additionally, low-density lipo-
protein (LDL-)cholesterol and total cholesterol are both associated with
increased AF [23].

Obstructive sleep apnoea (OSA) is prevalent in 21-74 % of AF pa-
tients [24]. Higher apnoea-hypopnoea severity and frequency lead to a
higher AF risk [25]. Both OSA and obesity independently increase the
risk of AF. Individuals with both OSA and obesity have a higher risk of
developing AF compared to those with only one of these conditions [26,
271.

The relationship between AF and physical activity is less straight-
forward and depends on age and cumulative activity load. Moderate
physical activity reduces incident AF compared to inactivy [28,29].
However, vigorous and high-volume endurance activities increase AF
risk by over 50 % in athletes under 50 [30]. Middle-aged athletes pre-
viously performing endurance training also are at a higher risk of AF
[31]. However, in physically active individuals above 65 years do not
experience increased AF risk [32].

Further lifestyle related risk factors are alcohol consumption and
tobacco smoking. AF risk is increased when consuming more than 3
alcoholic drinks per day [33]. There is a dose-response association per
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Table 1
Relative Risk for atrial fibrillation as depicted in Fig. 1.
Relative Risk for atrial Reference
fibrillation
Chronic Obstructive Pulmonary 2.24 (1.50-3.35) Xue [3]
Disease
Hypertension 1.50 (1.42-1.58) Aune [4]
Obstructive sleep apnea 1.40 (1.16-1.68) Ng [5]
Obesity 1.39 (1.30-1.49) Wu [6]
Current smoking 1.33 (1.14-1.56) Aune [7]
Diabetes mellitus 1.28 (1.22-1.35) Aune [8]
Alcohol per 1 drink/day 1.08 (1.06-1.10) Larsson
[°]
Triglycerides 1.02 (0.90-1.17) Guan [10]

daily drink with 8 % additional risk of AF [34]. Similarly, the risk of AF
is higher with increasing smoking pack years [35]. A limitation of
alcohol and smoking risk association studies is the reliability of the
self-reported data [36].

Chronic obstructive pulmonary disease (COPD) confers the highest
relative risk among all risk factors for AF [3]. COPD is exposure related
and often co-occurs with other risk factors such as hypertension and
diabetes and is associated with worse cardiovascular outcomes [37]. The
amount of lung function impairment and the presence of exacerbations
are both linked with increased AF episodes [38,39].

Several cohort risk studies demonstrated the attributable effects of
co-incidental lifestyle risk factors. The Atherosclerosis Risk in Commu-
nities study, with a 15-year follow-up, revealed an increased risk of new
AF associated with hypertension (HR 1.95), elevated waist circumfer-
ence (HR 1.40), and impaired fasting glucose (HR 1.16). Importantly,
the presence of all these risk factors together substantially elevated the
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Fig. 1. Modifiable risk factors in the arrhythmogenesis of atrial fibrillation.
AF, atrial fibrillation; NA, not available.
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risk of new AF (HR 4.40) [40]. Moreover, in a Swedish cohort with a
17-year follow-up, the combination of smoking, alcohol intake and
overweight status was associated with a 2.8-fold difference in AF risk,
whereas having only one risk factor let to a 1.3-fold increase [41].

Conversely, the presence of healthy lifestyle factors decreases the
risk conferred by other risk factors. Moderate physical activity has a
preventive effect on incident AF, particularly in overweight and obese
individuals [42,43]. Additionally, in diabetics, alcohol abstinence could
lower the incidence of AF [44]. The presence of multiple healthy life-
style factors is associated with halving the risk of AF [45]. These findings
emphasize the importance of addressing multiple lifestyle factors to
improve the risk of AF development and progression.

3. Pathophysiology of lifestyle risk factors in atrial fibrillation
3.1. The general progression of atrial fibrillation

Decades ago, Philippe Coumel introduced the classic conceptual
model referred to as Coumel’s triangle of arrhythmogenesis, to explain
the mechanisms underlying the initiation and progression of arrhyth-
mias. According to this model, the three essential components in the
pathogenesis of arrhythmias are the substrate, modulating factors and
triggers [46]. (Figs. 1 and 2) This concept provides a solid basis for
understanding the intricate interplay of various lifestyle risk factors in
the arrhythmogenesis of AF.

3.2. Substrate formation

Left atrial remodelling involves a complex interplay of anatomical
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and electrophysiological changes constituting the atrial substrate. Both
atrial dilatation and inflammation are important factors in the remod-
elling process. As AF progresses from paroxysmal to persistent and
permanent forms, substrate becomes increasingly important.

3.2.1. Structural remodelling

3.2.1.1. Atrial dilatation. Atrial dilatation results from various hemo-
dynamic alterations such as increased intracardiac pressure, diastolic
dysfunction, ventricular hypertrophy and volume overload [47-50].
These effects are observed in patients with hypertension, diabetes mel-
litus, alcohol consumption and obesity [50-52]. Hypertension causes
chronic pressure overload leading to left ventricular dysfunction and left
atrial enlargement [53]. Comparably, both increased body weight and
diabetes mellitus are associated with increased left ventricular mass,
wall thickness, and diastolic dysfunction [49,52,54,55]. In overweight
individuals, alterations in natriuretic = peptides and the
renin-angiotensin-aldosterone system lead to obesity-associated hyper-
tension [56]. This neurohumoral shift is accompanied by reduced ac-
tivity of the efferent parasympathetic limb of the baroreflex and
impaired atrial Mj-cholinoreceptor, leading to a further increase in
blood pressure and further pressure and volume overload of the left
atrium [57]. Competitive athletes also exhibit bi-atrial dilatation as a
result of the sustained increase in cardiac output during exercise [58].
Compared to patients with low-to-moderate physical activity, patients
with high-intensity physical activity demonstrate a greater increase in
left atrial volume [59]. Furthermore, among OSA patients, repeat ap-
noeas and negative tracheal pressures are associated with atrial
enlargement, voltage reductions and widespread conduction
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Fig. 2. Interplay of modifiable risk factors in the arrhythmogenesis of atrial fibrillation.
DAD, delayed after depolarization; EAD, early after depolarization; ERP, effective refractory period; LV, left ventricle.
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abnormalities [60-67]. Furthermore, COPD is associated with diastolic
dysfunction. The right atrium volume might be increased as a result of
elevated pulmonary arteria pressure [39]. Lastly, in alcohol consumers,
each additional alcoholic drink per day is associated with increasing left
atrial dimensions [68].

3.2.1.2. Inflammation and atrial fibrosis. In addition to atrial dilatation,
inflammatory processes are essential for substrate formation. An
increased epicardial and pericardial fat volume, as often seen in obese
patients, leads to increased AF [69]. The increase in pericardial fat leads
to inadequate capillarization and a hypoxic state [55]. During hypox-
emia, adipocytes promote inflammation by producing adipocytokines
and the inflammatory cytokines interleukin-1p, interleukin-6, tumour
necrosis factor-a and transforming growth factor § [70,71]. Further-
more, epicardial adipose tissue can partially infiltrate walls of the atria,
and thereby cause local inflammation [72]. These inflammatory re-
actions, oxidative stress and fat infiltrations lead to lipoapoptosis,
fibrosis, ion channel dysfunction and ultimately in delay in action po-
tential propagation [48,73,74]. Through this cascade, the presence of
pericardial fat results in loss of myocardial function and disturbances in
electrical activation and conduction of the atria [75,76]. In patients with
hypertension, diabetes, dyslipidaemia or smoking, similar inflammatory
processes lead to left atrial alterations. In hypertensive patients,
apoptosis and fibrosis are mainly caused by the atrial stretch [77]. In
diabetes mellitus, both oxidative stress and inflammatory markers are
increased [71]. Alcohol binge drinking is associated with reversible
myocardial injury and acute inflammatory reactions, which can lead to
AF-triggering [78]. Smoking leads to a combination of oxidative stress,
inflammation and thrombosis and profibrotic effects and consequently
atrial fibrosis [79].

3.2.2. Electrical remodelling

Atrial dilatation and inflammation eventually result into the elec-
trical remodelling of the atria, forming a re-entry substrate through
structural and functional changes, including altered cardiac ion chan-
nels. Persistent AF is maintained by the presence of multiple re-entry
circuits, facilitated by shortening of the effective refractory period
(ERP) and a diminished atrial conduction velocity [80,81]. Shortening
of the ERP in the left atrium is seen in diabetic and overweight patients
[50,71]. Atrial conduction velocity, determined by connexin proteins
between myocytes and cardiofibroblasts, slows with the loss of
connexin-43 in patients with hypertension, diabetes, obesity and OSA
[71,77,82,83]. In COPD patients, remodelling increases dispersion of
P-wave duration, predicting AF onset [39]. Long-term alcohol con-
sumption similarly slows atrial conduction. In animal experiments,
alcohol infusion leads to reduced L-type calcium (Ica1) and sodium (Ina)
current density [84]. These membrane potential alterations lead to
conduction slowing. Compared to abstainers, alcohol drinkers have an
overall lower conduction velocity, leading to a higher risk of AF inci-
dence [85].

3.2.3. Atrial stretch

The AF substrate is further formed by atrial stretch. The immediate
consequence of acute atrial stretch is an increase in slow conduction
areas, potentially resulting into atrial arrhythmias [86]. This phenom-
enon is relevant in patient with hypertension and OSA [87]. Stretch in
the junction between pulmonary veins and left atrium creates a sub-
strate for re-entry in this region [88]. Direct electrophysiological effects
are mediated by stretch-activated ion channels and ligand- and
voltage-gated repolarizing potassium channels, that enhance action
potential shortening [87].

3.3. Modulating factors

In Coumel’s triangle, the degree of interaction between trigger and

International Journal of Cardiology Cardiovascular Risk and Prevention 23 (2024) 200344

substrate is determined by modulators.

3.3.1. Autonomic nervous system

The predominant modulator in AF arrhythmogenesis is the auto-
nomic nervous system (ANS). An increase in either adrenergic or vagal
activity can contribute to pro-arrhythmic mechanisms [89]. Increased
adrenergic activity promotes automaticity and triggered activity based
on early and delayed afterdepolarizations. In patients with
non-paroxysmal AF, atrial nerve sprouting is increased, resulting in
sympathetic hyperinnervation and triggered activity [90]. Conversely,
an increase in vagal tone promotes AF by shortening ERP through
augmenting the acetylcholine dependent inward potassium current
[89].

Being overweight or having a sedentary lifestyle both contribute to
autonomic dysfunction, increased sympathetic tone and impaired Mo-
cholinoreceptors [91,92]. Obesity-related AF is also promoted through
increased parasympathetic nerve activity in the pericardial fat [76]. As
long as the increased vagal tone persists, the atria are more susceptible
for macro-re-entry and pulmonary veins triggers. Comparable mecha-
nisms play a role in competitive athletes, which have increased vagal
tone [58,93].

Alcohol has varying effects on the ANS. Alcohol consumers tend to
have a higher heart rate variability than abstainers, indicative for a
higher vagal tone [94]. Furthermore, ERP shortening has been demon-
strated in the pulmonary veins after alcohol infusion [95]. Individuals
susceptible to alcohol-triggered AF are reported to experience AF onset
during other vagal-mediated activities, such as meals and rest [96].
However, in young patients prone to alcohol-induced AF, alcohol
ingestion was reported to diminish heart rate variability, indicative for
exaggerated sympathetic activation [97].

Further autonomic dysregulation occurs in patients with diabetes
mellitus, through parasympathetic denervation and heterogenous sym-
pathetic innervation [71]. Similar autonomic dysregulation can result
from OSA. During an apnoea, autonomic imbalance is caused by an
increased vagal tone due to the activation of the diving reflex, which is
followed by a surge in sympathetic tone after the opening of the airway
[98]. Hypoxemia stimulates the chemoreceptors in the carotid body,
ultimately leading to sympathetic discharges [60]. In COPD patients, the
ANS is mainly affected by the respiratory drugs and their adrenergic
effects. Short- and long-acting p-agonists decrease the time of atrial
refractoriness, making atria more prone to atrial fibrillation [99].

3.3.2. Further modulation

Besides the ANS, hypoxemia itself also acts as modulator in AF
arrhytmogenesis [100]. In tissue hypoxia, the accumulation of reactive
oxygen species directly shortens the atrial ERP. This effect is relevant in
OSA and COPD patients.

3.4. Triggering factors

According to Coumel’s triangle, the initiation of AF requires the
presence of a trigger that acts on the substrate. About 95 % of AF par-
oxysms start with atrial premature beats (APBs) [101]. The electrical
foci for atrial premature beats are predominantly located in the ostia of
the pulmonary veins and may result from ectopic triggered activity,
automaticity or re-entry [102]. The myocytes in these structures exhibit
distinct electrophysiological characteristics, rendering them more sus-
ceptible to initiating premature beats capable of triggering AF episodes.

Lifestyle factors lead to triggers by altering electrical membrane
currents and tissue properties. In longstanding persistent AF, APB’s
originating from non-pulmonary vein regions are more prevalent,
especially in patients with metabolic syndrome [103]. Presumably,
pericardial fat infiltration promotes ectopic foci, which can trigger AF
[76]. Furthermore, cholesterol affects the electrical properties of myo-
cytes by regulating ion channels. High LDL-cholesterol reduces outward
potassium currents (Ixy,), slowing the early phase of atrial repolarisation
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[104]. Comparably, smoking leads to a nicotine-induced elongation of
the action potential, by blocking inward potassium currents (Ix; and Kj,)
and reducing outward potassium current (I,) [105,106]. Alcohol
upregulates outward potassium currents (Ii,), shortening atrial ERP
around pulmonary veins and causing APBs [84,95]. In OSA, the intra-
thoracic pressure shifts lead to increased venous return, increased blood
pressure, and acute stretch of the left atrium and pulmonary veins,
inducing shortening ERP and early afterdepolarizations [87,88,107].
Eventually, the combination of atrial stretch, hypoxia and autonomic
activation triggers atrial paroxysms.

4. Treatment of lifestyle risk factors

A reduction in exposure to the various lifestyle risks decreases the
potential for AF triggers, modulators and substrate. This could reduce
frequency and severity of AF episodes, even in patients with persistent
AF and advanced structural substrate [13]. Given the interrelatedness of
the lifestyle factors, and the varying impact of sole risk factor reduction,
this review summarizes evidence from multiple-risk lifestyle modifica-
tion studies [108].

4.1. Multiple lifestyle risks treatment and rhythm control

Several studies have been conducted covering a multi-risk treatment
in AF. The pioneering trial by Abed et al., revealed that intensive weight
reduction by diet and an exercise-plan reduced AF symptom burden and
severity [12]. The intervention group lost an average 14 kg compared to
4 kg in the control group, though 69 out of 150 patients were excluded at
15 months, potentially introducing attrition bias. Additional benefits of
weight loss included reduced pericardial adipose tissue and ventricular
volumes [109]. The observational LEGACY study found that at least 10
% weight reduction combined with lifestyle management prolonged
AF-free periods and reduced left atrial size and diastolic dysfunction in
overweight patients (mean BMI 33 kg/mz) [15]. Weight reduction also
reversed AF progression towards more persistent forms [110]. The
observational CARDIO-FIT trial linked improved cardiorespiratory
fitness after lifestyle interventions with longer AF-free periods and
reversed cardiac remodelling [111]. Additionally, letting patients un-
dergo their preferred multi-risk treatment for long-term AF freedom was
cost-effective [112]. Furthermore, the prospective RACE-3 trial
demonstrated that combined therapy, including dietary modifications,
physical activity and management of hypertension and hyperlipidaemia,
improved rhythm maintenance in patients with persistent AF and heart
failure [13]. Additionally, combining hypertension treatment with
lipid-lowering therapy improved rhythm maintenance [113,114].

4.2. AF ablation and multi-risk lifestyle modifications

Multifaceted lifestyle modifications have also been studied in the
context of improving AF ablation outcomes. The non-randomized AR-
REST-AF study revealed that a combination of hypertension treatment,
weight loss, glycaemic control, OSA treatment and smoking and alcohol
reduction led to better arrhythmia-free survival post-ablation, reduced
AF burden, and improved symptoms [14]. In morbidly obese patients
(mean BMI 41 kg/m?), comprehensive risk management, including OSA
treatment and weight loss, reduced AF recurrence post-ablation [115].
Even a modest (1.8 %) median weight loss with healthy lifestyle alter-
ations was associated with freedom from AF post-ablation, suggesting
that any minor amount of weight loss results in improved ablation
outcomes [116]. Conversely, the randomized SORT-AF revealed no
difference in AF burden after ablation between a weight reduction group
and controls, potentially due to concurrent treatment of apnoea, hy-
pertension and diabetes in controls, and a small median weight loss (5
kg) in the intervention group [117]. Therefore, it is unclear whether
there is a lower effect threshold for weight loss. The effect of COPD
management in AF ablation candidates remains uncertain. In a
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prospective pre-ablation cohort, 7 % were diagnosed with COPD, but it
is unclear how this affects AF outcomes [118].

4.3. Challenges in the multifaceted risk treatment

Determining the success of lifestyle interventions is not always
straightforward and outcomes might be paradoxical. For example, the
CHOICE-AF pilot, which explored multi-risk treatment in AF patients,
did not result in any weight reduction, yet symptom severity did
significantly improve [119]. Likewise, the ALP trial, that studied the
effects of exercise and nutrition improvements, showed no improve-
ments in AF burden nor reduction in cardioversions and ablations.
Again, quality of life did improve through exercise and nutrition [120].

Furthermore, the durability of lifestyle interventions constitutes a
challenge. Most evidence is focused on short-term outcomes. For
example, in newly diagnosed AF patients, a rehabilitation program
improved quality of life at 6 months, but this effect diminished by 12
months [121]. Despite these negative results, the ongoing PREDIMED
Plus trial demonstrates positive long-term effects on biomarkers over 5
years, confirming the feasibility of a sustained intervention [122].
However, the clinical relevance remains to be determined.

Finally, another limitation in lifestyle interventions for AF is that
there is no consensus on whether interventions are still effective in
advanced AF and obesity. In overweight patients (median BMI 38 kg/
m?) with longstanding persistent AF, a median weight loss of 25 kg did
not change ablation outcomes, suggesting that the advanced substrate
may reduce the effectiveness of lifestyle interventions [123]. However,
Donnellan et al. demonstrated that treatment for OSA, hypertension and
weight loss, reduces AF recurrence post-ablation in morbidly obese pa-
tients (mean BMI 41 kg/mz) [115]. Therefore, it is unclear whether all
patients could benefit from a multi-risk lifestyle treatment.

4.4. Nurse-led and integrated care

In order to overcome the challenges in risk factor management, AF
treatment necessitates a multifaceted approach that encompasses edu-
cation and interventions targeting the different lifestyle factors and
involvement of a multidisciplinary team of healthcare providers. The
coordination and integration of various healthcare services and pro-
viders to achieve seamless and patient-centred care is referred to as in-
tegrated care (Fig. 3). If nurses assume responsibility for the
coordination and management of patient care, this is referred to as
nurse-led care. The benefits of nurse-led care in AF patients were first
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Fig. 3. Integrated care.
AF, atrial fibrillation.
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demonstrated in a randomized study by Hendriks et al., showing a
reduction in hospitalizations as well as cardiovascular and all-cause
mortality compared to usual care (HR 0.65 and 0.44) [124,125]. How-
ever, lifestyle modifications were not specifically studied in this trial.
The benefits from nurse-led therapy may stem from improved guideline
adherence and increased AF-related knowledge of patients, compared to
regular care [126,127]. However, the RACE-4 trial did not confirm
overall better outcomes with nurse-led care. Patients in centres less
experienced with nurse-led care, reported worse outcomes. The
specialized AF outpatient clinics that were led by experienced care
providers, were more likely to evaluate and address important risk
factors such as sleep apnoea, alcohol use, and tobacco use [128,129].

Integrated care spans all clinical stages of AF, from initial diagnosis
to post-ablation follow-up. In primary care, integrated care is associated
with lower all-cause mortality in AF (RR 0.55) [130]. For patients with
permanent AF, nurse-led home-based follow-up prolongs event-free
survival, and nurse-led AF clinics reduce readmissions [131,132].
Furthermore, nurse-led education at the time of ablation improves
quality of life and symptom severity [133,134]. This accumulating ev-
idence supports the implementation of integrated care in current
guidelines [135,136].

4.5. Lifestyle combined with mHealth

The combination of mobile health technology (mHealth) with inte-
grated care has emerged as a novel area of research. The use of mHealth
allows for a more efficient delivery of education and care, with the
potential for improved outcomes. Overall medication adherence can
improve when using mobile health [137,138]. The mAFA study,
involving over 32,000 patients, demonstrated enhanced patient
knowledge, quality of life and readmissions over two years [139].
However, in the mAFA II trial, less robust associations were revealed
among patients with multimorbidity, showing the complexity of the
effects of mHealth [140]. The optimal integration of mHealth into
clinical practice with the objective to improve lifestyle interventions is a
current topic of research interest. In a pilot study exploring the effects of
multiple risk factor modifications through mHealth and a dedicated
nurse, minimal impact on antiarrhythmic drugs use and quality of life
were observed [141]. This outcome may be attributed to the modest
average weight loss achieved over the 6-month intervention period (1
kg). Similarly, the AF-HEART study showed limited weight loss (3.5 kg
at 6 months), but improved quality of life [142]. However, among pa-
tients undergoing AF ablation, mHealth did improve compliance with
lifestyle changes [143]. Furthermore, the I-STOP-Afib RCT found that
mHealth helped patients identify their personal AF triggers and reduce
AF events, but without overall improvement in quality of life [144].
These findings underscore the challenges in effectively implementing
mHealth interventions in AF management.

5. Discussion

This scoping review highlights the attributable effects of multiple
lifestyle risk factors on AF progression and treatment, emphasizing the
urgency of a multi-risk approach. While available literature on com-
bined lifestyle modifications and integrated AF care reveals potential
benefits, some outcomes are inconsistent. A major determinant in the
success of integrated interventions is the amount of weight loss.
Furthermore, the efficacy of risk factor modification in non-paroxysmal
AF remains a topic of debate. The advanced substrate characterized by
left atrial fibrosis is unlikely to reverse. This may explain the findings of
the EAST-AFNET4 trial, which demonstrated the superiority of early AF
treatment compared to usual care [2]. However, targeting AF triggers
and modulating factors in order to slow or stop progression in
non-paroxysmal AF, has favourable outcomes reported in trials like
RACE-3 [13].

Overall, this review supports comprehensive risk factor management
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and integrated lifestyle interventions both pre- and post-ablation AF
management. By refining the approach for early prevention and long-
term management, a substantial proportion of the burden of AF can
potentially be prevented. Healthcare providers should overcome chal-
lenges such as limited weight loss and aim for durable lifestyle changes.
Nevertheless, more research is needed to understand the long-term ef-
fects of these interventions on AF management. Efforts should be
directed toward optimizing risk factor management clinics and investi-
gating the impact of lifestyle interventions on AF outcomes. Future trials
are underway to provide further insights into this urgent topic
[145-147].

6. Conclusion

The development and progression of AF is promoted by interacting
lifestyle risk factors leading to AF substrate formation, modulators and
triggering mechanisms. This review underscores the importance of
lifestyle modification as a fundamental pillar for the management of AF.
Integrated multiple lifestyle risk factor management has shown promise
in improving AF outcomes and quality of life, despite challenges in
treatment durability, adherence, and timing. However, evidence from
prospective randomized trials remains limited, underscoring the need
for further research into the effects of integrated risk factor management
on AF.
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