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Review

Resumen

La fibrilación auricular es la arritmia que presenta mayor prevalencia en la población a nivel mundial. De hecho, la bibliografía 
científica existente parece mostrar también una elevada prevalencia en deportistas de resistencia. Sin embargo, actualmente 
la relación entre la fibrilación auricular y el ejercicio aeróbico resulta controvertida. Por un lado, el ejercicio aeróbico puede 
considerarse una herramienta de prevención primaria para el desarrollo de enfermedades cardiovasculares, incluidas las 
arritmias. Por otro, realizar actividades de alta intensidad de manera regular con grandes volúmenes, ha sido identificada por 
algunos autores como un factor de riesgo. Actualmente, se desconoce el mecanismo exacto por el cual el ejercicio aérobico 
podría incrementar el riesgo de fibrilación auricular, pero podría estar relacionado con cambios anatómicos y funcionales a 
nivel cardíaco. Esta revisión pretende realizar una actualización del efecto que presenta el ejercicio aérobico sobre la fibrilación 
auricular para establecer una pauta de prescripción. Los resultados del presente trabajo, según la evidencia actual, parecen 
mostrar al ejercicio aérobico como una estrategia no farmacológica útil tanto para la prevención, como para el tratamiento 
de la fibrilación auricular. El efecto preventivo del ejercicio aeróbico en la fibrilación auricular parece estar relacionado con la 
disminución de factores de riesgo asociados. Aunque no existe consenso sobre la carga de ejercicio, se considera que el ejer-
cicio aeróbico debería practicarse regularmente y a una intensidad moderada-vigorosa para alcanzar los mayores beneficios. 
Se requieren más investigaciones para determinar los mejores parámetros de ejercicio aeróbico en la fibrilación auricular.
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Summary

Atrial fibrillation is the arrhythmia with the highest prevalence world-wide. In fact, scientific literature seems to show a high 
prevalence of atrial fibrillation in endurance athletes too. However, currently the relationship between atrial fibrillation and 
aerobic exercise is controversial. On the one hand, aerobic exercise could be defined as a useful tool to be used as primary 
prevention strategy for the development of cardiovascular diseases, including arrhythmias. On the other hand, some authors 
identify it as a risk factor, specifically if it is performed at high intensity with large regular volumes. But the exact mechanism 
by which aerobic exercise might increase the risk of atrial fibrillation is unknown, although it could be related to anatomical 
and functional changes at the cardiac level. This review aims to update the knowledge about the effect of aerobic exercise 
on atrial fibrillation to establish a prescription pattern. The results of the present work, according to the current evidence, 
show the aerobic exercise as a non-pharmacological strategy, both for the primary and secondary prevention of atrial fibri-
llation. The preventive effect of aerobic exercise on atrial fibrillation seems to be related to the reduction of associated risks. 
Although there is no consensus on the exercise load, it is considered that aerobic exercise should be practiced often and at 
a moderate-vigorous intensity to get the greatest benefits. More research is required to determine the best parameters of 
aerobic exercise in atrial fibrillation.
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Introduction

A series of complications exist that can alter a normal heart rate, 
making it quicker, slower or more irregular1. Atrial flutter, ventricular 
tachycardia, supraventricular tachycardia, ventricular fibrillation and atrial 
fibrillation (AF) are the most common arrhythmias. Among them, AF is 
most prevalent – 1-2% of the general population2,3 – and is associated 
with a high mortality rate and associated cardiovascular mortality1,4.

Age has been determined as the main risk factor for developing 
AF5,6. However, other conditions such as hypertension, obesity, chronic 
kidney disease or diabetes mellitus are also considered to be predispo-
sing factors7,8. It has been demonstrated that regular aerobic exercise 
(AE) has positive effects on controlling blood pressure9, body weight 
index10, kidney function11 and insulin sensitivity12. Therefore, AE can 
positively influence a number of predisposing factors and should be 
considered as a possible prophylactic to AF13. Maximum AE has also 
been successfully applied as a non-pharmacological treatment in AF 
patients, showing reversion rates of up to 27% in patients with scheduled 
electrical cardioversion14. Furthermore, AE positively affects well-being 
and quality of life of such patients independently of its efficacy on AF’s 
symptomatology15. However, there is a certain controversy regarding 
the relationship between AE and AF (Figure 1). While moderate AE ap-
pears to be an adequate tool for FA prophylaxis and treatment, some 
research demonstrates that high doses of AE increase the probabilities 
of developing lone AF; in other words, without other associated heart 
diseases16. For example, the prevalence of AF in cross-country skiers 
has been registered at 12.8% compared to 1-2% within the general 
population17. An association, marked by the characteristics of the AE 
training load, appears to exist in the apparently paradoxical relationship 
between AE and AF. The volume, frequency and intensity of AE can 
determine its positive or negative influence, although the exact limits 
of this relationship are still unknown. Performing exercise of moderate 

intensity, volume and frequency appear to have a preventive effect, 
while vigorous exercise practised over a long time increases the risk of 
developing AF14. 

This paradox beckons a two-directional consideration regarding 
physical exercise. On the one hand, it concerns the perspective of tra-
ining professionals and, on the other, that of clinicians. This work aims 
to review of the state of the art on AF – including its links to AE – and to 
establish a prescription framework for AE based on scientific evidence 
for the prevention and treatment of AF.

Atrial fibrillation

Heart contractions are produced through electrical signals that 
originate in the right atrium, concretely in the sinoatrial node (SA node). 
These signals make the atria contract and pump blood to the ventricles. 
Blood flows from the SA node through the muscular fibres to the atrio-
ventricular node (AV node), which gives the signal to the ventricles to 
contract and pump blood to the lungs and the rest of the body18. In AF, 
electrical signals do not begin in the SA node but instead come from 
several different locations. Consequently, the heart’s contractions are 
not synchronized and the atria and ventricles contract independently 
of one another18. This misalignment entails a loss of function in the 
atrium which, in turn, leads to blood stasis predisposing to blood clot 
formation19.

Such an alteration in the heart’s electrical system makes it beat 
quickly and irregularly19. In normal conditions, the heart beats regularly 
at a rate of between 60-100 beats per minute (bpm). In AF, this rate is 
higher—ventricular frequency between 90-170 bpm—and is accom-
panied by a high rate of atrial contraction (>300 bpm)18,20. An analysis 
of the heart rate via electrocardiogram (ECG) can allow an irregular 
heart rate that is characteristic of AF to be observed. Other defining 
aspects can also be observed, such as the absence of P waves, which 
sometimes appear as visible electrical activity in V1 derivations and 
irregular RR intervals19,20. 

Types of atrial fibrillation

Symptoms of AF include palpitations, angina pectoris, fainting—
including syncope—, dyspnea, chronic fatigue and limited exercise 
tolerance; patients with AF can also, in some cases, be asymptomatic1,21. 
But regardless of its clinical pattern, AF negatively affects patients’ 
quality of life22. The European Heart Rhythm Association19-21 proposes a 
classification of AF based on its clinical presentation and its impact on 
patient quality of life (Table 1). Other possible references to classify AF 
are based on its form of presentation (i.e. acute or chronic) and dura-
tion of the arrhythmia (i.e. more or less than 48 hours). According to 
this classification, three types of AF are defined (Table 2): paroxysmal, 
persistent and permanent or chronic20,23. 

It is common for AF to co-exist with other cardiovascular disea-
ses24,25. However, the type of AF most frequently associated with the 

Figure 1. Controversy in the relationship between aerobic exercise 
and atrial fibrillation.
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intense practice of AE is diagnosed with an absence of other symptoms 
after a physical examination, a thyroid function test, an electrocardio-
gram test and a stress test. This lone AF is usually diagnosed in young 
adult males (i.e. <60 years) with a prevalence oscillating between 2 and 
50%, depending on the population of the study16.

AF epidemiology

AF affects between 1-2% of the general population26, with increases 
in those rates affecting as much as 0.5% more youths and adults younger 
than 4013 and up to 8% in adults older than 8027. Regardless of age, the 
incidence of AF is 1.5 times greater in men than in women23. Despite a 
clearly established difference regarding the sexes and AF, the exact me-
chanisms of those differences are unknown; the influence of hormonal, 
structural and electro-physiological factors have been suggested in this 
respect28. In Spain, the total prevalence of AF is 4.4%4 while in the USA 
it affects between 2.7-6.1 million people, with an estimated increase of 
15.9 million people expected in 20507. 

In contrast to what is observed in other cardiovascular diseases, 
AF has a higher prevalence among the physically active and athletic 
population, with a prevalence between 0.2% and 60%3. AF has been 
particularly linked to endurance sports and has proven to depend not 
only on the intensity of the activity but also the accumulated number of 

hours that the patient has practised the activity throughout his/her life19. 
It is remarkable that an inverse association has also been observed. Mont 
et al. (2002) recorded a greater rate of sports practise (62.7%) among 
lone AF patients in comparison with the general population (15.4%)29. 
The type of sport practised also appears to influence the probability of 
developing AF as it is more common in marathon runners, cyclists and 
cross-country skiers than those who practise other types of sports7.

Participation in long-duration endurance sports has increased in 
recent years, which entails an increased incidence risk of AF associated 
with exercise in the forthcoming decades30.

Risk factors

Based on the data related to prevalence, age appears to be the 
main risk factor in developing AF. Indeed, 70% of AF patients are within 
an age range between 65 and 85 years. AF is also commonly associated 
with other cardiovascular diseases. Hypertension is experienced by 
70-80% of patients diagnosed with AF in the sedentary population31. 
Variations in blood pressure observed during episodes of hypoxemia 
and hypercapnia5,8 in patients with sleep apnoea also appear to be 
responsible for predisposition in developing AF in this population (i.e. 
4 times more probable)5. Finally, patients with cardiac insufficiency (CI) 
are 5 times more at risk of developing AF5. It is a two-way relationship 
between CI and AF inasmuch as patients with AF are also 2 to 3 times 
more at risk of developing CI7. The development of AF in CI patients 
can also predispose to an increased risk of thromboembolism and a 
symptomatic deterioration of CI20. 

Obesity is also considered a predisposing factor to developing AF. 
Concretely, it has been determined that there is a 49% probability of 
developing AF in obese patients in comparison with patients of normal 
weight32. This is likely due to alterations in the cardiac structure that can 
lead to increased intra-atrial pressure. Moreover, obese patients can be 
resistant to treatment with antiarrhythmics and radiofrequency abla-
tion7,8. Other factors such as cigarette smoking, chronic kidney disease, 
diabetes mellitus, excessive alcohol consumption, thyroid disorders and 
family history are accepted as risk factors5,6. 

The high prevalence of AF among those who practise endurance 
sports indicates that AE could be a significant predisposing factor to 
developing AF2. Such an association with endurance sports suggests 
that AF could be more linked to the duration and frequency of the exer-
cise performed than with its intensity. In this spirit, accumulated years 
of practising endurance activities has been associated with a gradually 
increased risk of AF (i.e. 1.16 OR for every 10 years practised)13. The same 
conclusion has been reached in other research. For example, Molina et al. 
(2008) reported an annual incidence rate of lone AF in marathon runners 
of 0.43/100 while the rate for sedentary men was 0.11/10033. Similarly, 
very frequent exercise (i.e. 5-7 sessions per week) increases the risk of 
developing AF in comparison with the sedentary population34. The same 
findings have been replicated upon comparing the incidence of AF in 
individuals that practise more than 5 hours of exercise per week with 

Table 1. Classification of atrial fibrillation types of the European 
Hearth Rhythm Association (EHRA).

Score	 Characteristics

	 EHRA I	 No symptoms.

	 EHRA II	 Light symptoms that do not impede normal daily  
		  activity.

	 EHRAIII	 Strong symptoms that affect normal daily activity.

	 EHRA IV	 Incapacitating symptoms that impede normal daily  
		  activity.

Table 2. Classification of atrial fibrillation types based on their 
presentation and duration.

	 Type	 Characteristics

Paroxysmal	 Characterized by short-lasting episodes recurring  
		  within 48h, capable of evolving up to 7 days. This  
		  type of AF is spontaneously interrupted.

Persistent	 Lasts 7 days or more Interruption of the arrhythmia  
		  is not spontaneous and must be induced by  
		  medication or electrical cardioversion.

Chronic	 AF is classified as chronic when it is impossible to  
		  re-establish the heart’s rhythm after one year of  
		  treatment or several recurrences. In this case,  
		  treatment must be interrupted and the arrhythmia  
		  should be accepted by the doctor and patient as  
		  chronic.
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that of individuals who practise less than 1 hour per week35. Furthermore, 
recent meta-analyses have observed a significant association between 
age and the practise of sport. The risk of suffering from AF in adults aged 
under 54 years is almost twice as great as the general population; this 
association has not been observed in regards to older athletes. However, 
publication bias cannot be ruled out36.

The mechanism behind high frequency, long-duration AE-induced 
AF could be related to the heart’s ability to adapt to this type of stimulus, 
which induces a remodelling of the general cardiac structure37 and, in 
particular, of the atria2,38. Recent research carried out with rodent models 
demonstrated how frequent AE (i.e. 1 hour per day for 8 to 16 weeks) 
increased susceptibility to develop AF. Subsequent analysis of heart 
structure and functioning pointed to atrial enlargement, fibrosis and 
changes in autonomous regulation as potential factors responsible for 
the development of AF39. In line with these findings, it has been shown 
that approximately 20 % of competitive athletes have a left atrial (LA) 
diameter of more than 40 mm2. 

Such findings are opposed to those published by Brugger et al. 
(2014). In this retrospective study, the structure and function of the 
heart were analysed in three groups of amateur runners with different 
accumulated doses of exercise throughout their lives: less than 1,500 
hours, between 1,500-4,500 hours and more than 4,500 hours. The 
findings indicate that the structural and electrical remodelling of the 
heart does not influence mechanical atrial function and, thus, could 
not be considered responsible for the possible development of AF40. 
The incidence of AF in the runners that participated in this study was 
6.6%, which is less than the average given their condition. Nevertheless, 
these findings provide an opportunity for future studies to clarify the 
physiological mechanisms behind exercise-induced AF.

Furthermore, the literature indicates that the relationship bet-
ween physical exercise and AF is dependent upon the patient’s sex. 
Intense physical exercise has been associated with lesser risk of AF 
among women and higher risk among men41,42. Mohanty et al. (2016) 
hypothesize that a “threshold effect” must exist in physical exercise 
which, once passed, makes risk of AF greater; this threshold would 
seemingly be different between men and women41. Despite that, the 
physiopathological mechanisms of the sexual differences regarding AF 
are still hypothetical43. 

Many studies on physical exercise and AF only include male athletes 
despite women undertaking a considerable proportion of athletic acti-
vities36,42. Recent research describes specific remodeling associated with 
the gender of endurance athletes. Apparently, men have a higher risk of 
AF associated with an enlarged right atrium and of greater remodeling 
in comparison with women44.

In addition to the previously discussed aspects, genetic factors must 
also be considered given their relevance in recent publications45,46. Fatkin 
et al. (2018) offer three hypotheses to describe the relationship between 
genetic variations and AF in athletes caused by physical exercise. Firstly, 
genetic variations exist that can trigger AF in isolation from physical 
exercise. Secondly, genetic variations associated with AF could have an 

additive effect that is independent of physical exercise. Finally, complex 
synergistic interactions could exist between genetic factors and physical 
exercise. Moreover, mecanosensitive ion channels are proposed as a 
nexus between genetics and alterations in the heart’s remodeling45.

Atrial fibrillation treatment

Treatment of AF can be divided into two types of therapy: pharma-
cological and non-pharmacological. Pharmacological therapy attempts 
to restore sinus rhythm and to avoid thromboembolic complications47,48, 
while non-pharmacological therapy is used when success is not reached 
through the former approach or as another option to improve the 
patient’s symptoms and quality of life49. Antiarrhythmics and anticoa-
gulants are two types of drugs prescribed in pharmacological therapy. 
Antiarrhythmic drugs can be used with the aim of controlling the heart 
rate or heart rhythm. This type of drug is used not only to improve the 
symptomatology of AF and reduce the possibility of a cardiovascular 
event from occurring, it is also used as secondary treatment to improve 
tolerance to AE47. On the other hand, anticoagulant drugs aim to redu-
ce the probability of clot formation and emboligenic events, which is 
especially high for patients with AF49.

Pharmacological therapy

Some of the drugs used to control the heart rate include digoxin, 
calcium channel blockers (CCB) – such as Verapamil or Diltiazem – and 
β-blockers. These drugs stall blood flow through the AV node, making 
ventricular contractions slower47. Each patient’s characteristics should 
be taken into consideration when choosing the proper drug. For exam-
ple, since β-blockers and CCBs reduce blood pressure this should be 
particularly taken into consideration if prescribed to patients with hypo-
tension. Digoxin is recommended for patients with arterial hypotension 
or sedentary lifestyles. It is used as a complement to other drugs when 
ineffective alone48,49. According to a study by AFFIRM47 on the efficacy 
of such drugs, when used as a first line of treatment they attained 
success rates of 70% for patients treated with β-blockers, 54% for CCB 
treatment–with or without digoxin–and 58% for digoxin treatment47.

When patients did not apply pharmacological treatment to control 
their heart rhythm, the recurrence rate of AF was 71-84% in the first 
year. This rate can be reduced to 44-67% by applying pharmacological 
therapy47. Amiodarona is one of the drugs used to control the heart 
rhythm. Alternative drugs include Droneradona, Sotalol and Dofetidila48. 
Electrical cardioversion can also be used to control the heart rhythm. This 
method has 90% efficacy compared to pharmacological cardioversion 
(40% success rate), but it cannot be carried out on patients that are 
ineligible for sedation47,48. The risks associated with electrical cardio-
version are thromboembolic processes, which entail a risk of 1-2% and 
can lead to a cerebrovascular accident (CVA). This risk can be mitigated 
with anticoagulants20,47. In any case, the use of antiarrhythmics after 
electrical cardioversion is necessary as the probability of recurrence 
remains high otherwise48.
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It has been demonstrated that drugs aimed at controlling heart rate 
and heart rhythm improve tolerance to exercise in patients with AF50. 
However, there are not enough studies to determine which strategy 
could be considered best to achieve improvements regarding risk of 
CVA or death50. Thus, choosing any of these strategies depends on each 
patient’s circumstances49.

One of the complications associated with AF is blood clot forma-
tion. This risk increases with age, from 1.5% in patients younger than 
60 to 24% in patients older than 80, independently of the type of AF49. 

The European Society of Cardiology indicates that the CHA2DS2-VASc 
scale be used to determine the risk of CVA in patients with AF. In patients 
with CVA risk factors (CHA2DS2-VASc score of 1 or more in men and 2 or 
more in women) oral anticoagulants are recommended. Warfarin and 
other vitamin K antagonists were the first anticoagulants used with AF 
patients. However, the use of direct thrombin inhibitors (dabigatran) 
and activated factor X inhibitors (apixaban, edoxaban and rivaroxaban) 
has increased rapidly as they can be administered in fixed doses and do 
not require regular monitoring51,52.

Non-pharmacological therapy

Non-pharmacological therapy for treatment of AF includes an 
invasive procedure, catheter ablation, and AE. Catheter ablation is an 
invasive procedure used when patients with resistance or intolerance 
to antiarrhythmic drugs in order to re-establish and maintain the sinus 
rhythm52,53. This procedure consists in placing catheters in the pulmonary 
veins to isolate electrical signals, making circular lesions that remodel the 
electrical system. The success rate of catheter ablation does not appear 
to depend on the patient as much as it does the type of AF54. In this 
regard, efficacy of the procedure for paroxysmal AF is >70% in a single 
attempt and can reach up to 80-90% recovery49. Conversely, several 
attempts are required to obtain reasonable results for persistent AF53. 
Moreover, a “hybrid” treatment is currently being proposed to patients 
that incorporates antiarrhythmic drugs after catheter ablation, but solid 
evidence does not exist supporting this procedure52.

Similarly to the case of pharmacological therapy, the effects of 
therapy via AE depends on the dose administered. AE prevents the 
development of AF, most likely due to its beneficial effect on associated 
risk factors, such as heart disease, diabetes mellitus or obesity13. 

In a study performed by LEGACY, it was observed that weight loss in 
obese individuals with AF was responsible for reducing AF symptoma-
tology, as per assessments via an AF Severity Scale and Holter monitor. 
This study included a total 355 individuals that were monitored over 
a period of 5 years. The group of participants who lost most weight 
(≥10%) presented better results in comparison with those who lost 
less weight. It, thus, appears possible that several mechanisms exist 
connecting weight loss with the reduction of AF, since being overweight 
is associated with several cardiovascular risk factors that are, in turn, 
associated with increased risk of AF. For this group of participants, in 
addition to following certain dietary recommendations, low-intensity 

physical exercise was practised initially three times a week, reaching 
up to 200 minutes of moderate-intensity physical activity per week55.

But AE can also prove to be efficient as a treatment for patients 
with AF. Hegbom et al. (2007) administered a program consisting in 24 
AE sessions over 8 weeks with a group of patients under 70 years of age 
with permanent AF. The sessions included exercises to strengthen the 
core interspersed with moderate-vigorous periods of AE (i.e. 70-90% 
maximum heart rate). The exercise regiment significantly improved 
the patients’ quality of life, their tolerance to AE and their ability to 
perform basic everyday activities56. Moderate aerobic exercise (i.e. up 
to 70% maximum heart rate) also appears to be sufficient to generate 
improvements in patients’ quality of life as well as their resting heart 
rate. Patients’ high acceptance of this treatment is notable; adherence 
to the treatment was registered at 96%. It should be highlighted that 
the aforementioned AE interventions were brief in duration (i.e. 8 and 12 
weeks, respectively), although quite frequent (i.e. 3 sessions per week) 
and ranging from moderate to vigorous intensity. The findings of this 
work should be interpreted with caution, as each patient’s participation 
was subject to eligibility criteria and not all patients with AF would 
be capable of performing exercise programs of this sort. Finally, it is 
worth highlighting that AE at maximum intensity can be used as shock 
treatment for AF reversion. Gates et al. (2010) applied an incremental 
maximal exercise treadmill test (i.e. Bruce protocol) with a group of 18 
patients aged 36 to 74 on scheduled electrical cardioversion. In five of 
the participants (i.e. 27%), their AF was reverted after 5.5-18.2 minutes 
of exercise in heart rate ranges of 164-203 bpm, probably owing to 
the abrupt change followed by a readjustment of the sympathetic/
parasympathetic balance14.

Conclusion

Scientific evidence demonstrates the efficacy of numerous options 
to treat AF. Among them, AE appears to be an adequate strategy not 
only for treatment but also to prevent AF. The findings indicate that 
performing moderate AE reduces the risk of developing AF and in 
some cases is efficient to improve the symptomatology of existing AF. 
It is still unknown how the intensity, volume and frequency of such 
activity influence efficiency in this regard. In fact, the long-term prac-
tise of intense AE is associated with a higher probability of developing 
AF. Considered as a whole, these findings suggest that AE can be a 
contrastive prevention strategy and potentially an alternative form of 
treatment in lieu of other therapies. While the recommended intensity of 
such exercise must depend on the patient’s characteristics, the exercise 
should be performed frequently. However, there is a lack of scientific 
evidence establishing the combination of the safest and most efficient 
AE training load parameters and the possible interactions between AE 
and other treatments or associated diseases.

Conflicts of interest

The authors do not declare a conflict of interest.



Lorenzo A. Justo, et al.

48 Arch Med Deporte 2019;36(1):43-49

Bibliography
	 1.	 Reiffel JA. Atrial fibrillation: what have recent trials taught us regarding pharmacologic 

management of rate and rhythm control? Pacing Clin Electrophysiol. 2011;34(2):247-59.

	 2.	 Turagam MK, Velagapudi P, Kocheril AG. Atrial Fibrillation In Athletes: The Role Of 
Exercise. J Atr Fibrillation. 2014;6(5):87-90.

	 3.	 Sacchi S, Mascia G, Biase Di L, Santageli P, Burkhardt JD, Padeletti L, et al. Prevalence and 
Management of Atrial Fibrillation in Middle-Aged/Older Athletes. Card Electrophysiol 
Clin. 2013:115-21.

	 4.	 Gomez-Doblas JJ, Muniz J, Martin JJ, Rodriguez-Roca G, Lobos JM, Awamleh P, et 
al. Prevalence of atrial fibrillation in Spain. OFRECE study results. Rev Esp Cardiol. 
2014;67(4):259-69.

	 5.	 Anumonwo JM, Kalifa J. Risk Factors and Genetics of Atrial Fibrillation. Cardiol Clin. 
2014;32:485-94.

	 6.	 Menezes AR, Lavie CJ, DiNicolantonio JJ, O'Keefe J, Morin DP, Khatib S, et al. Atrial 
fibrillation in the 21st century: a current understanding of risk factors and primary 
prevention strategies. Mayo Clin Proc. 2013;88(4):394-409.

	 7.	 Shenasa M, Shenasa H, Soleimanieh M. Update on atrial fibrillation. Egypt Heart J. 
2014;66:193-216.

	 8.	 Rosiak M, Dziuba M, Chudzik M, Cygankiewicz I, Bartczak K, Drozdz J, et al. Risk factors 
for atrial fibrillation: Not always severe heart disease, not always so 'lonely'. Cardiol J. 
2010;17(5):437-42.

	 9.	 Cornelissen VA, Fagard RH. Effects of endurance training on blood pressure, blood 
pressure-regulating mechanisms, and cardiovascular risk factors. Hypertension. 
2005;46(4):667-75.

	 10.	 Dhutia H, Sharma S. Playing it safe: exercise and cardiovascular health. The Practitioner. 
2015;259(1786):15-20.

	 11.	 Zelle DM, Klaassen G, van Adrichem E, Bakker SJ, Corpeleijn E, Navis G. Physical inactivity: 
a risk factor and target for intervention in renal care. Nat Rev Nephrol. 2017;13(3):152-68.

	 12.	 Hopper I, Billah B, Skiba M, Krum H. Prevention of diabetes and reduction in major 
cardiovascular events in studies of subjects with prediabetes: meta-analysis of ran-
domised controlled clinical trials. Eur J Cardiovasc Prev Rehabil. 2011;18(6):813-23.

	 13.	 Myrstad M, Nystad W, Graff-Iversen S, Thelle DS, Stigum H, Aaronaes M, et al. Effect 
of years of endurance exercise on risk of atrial fibrillation and atrial flutter. The Am J 
Cardiol. 2014;114(8):1229-33.

	 14.	 Gates P, Al-Daher S, Ridley D, Black A. Could exercise be a new strategy to revert some 
patients with atrial fibrillation? Intern Med J. 2010;40(1):57-60.

	 15.	 Osbak PS, Mourier M, Kjaer A, Henriksen JH, Kofoed KF, Jensen GB. A randomized 
study of the effects of exercise training on patients with atrial fibrillation. Am Heart J. 
2011;162(6):1080-7.

	 16.	 Calvo N, Brugada J, Sitges M, Mont L. Atrial fibrillation and atrial flutter in athletes. Br 
J Sports Med. 2012;46 Suppl 1:i37-43.

	 17.	 Grimsmo J, Grundvold I, Maehlum S, Arnesen H. High prevalence of atrial fibrillation in 
long-term endurance cross-country skiers: echocardiographic findings and possible 
predictors--a 28-30 years follow-up study. Eur J Cardiovasc Prev Rehabil. 2010;17(1):100-5.

	 18.	 Fernández-Pérez J, González-Cotán F, Paneque-Sánchez-Toscano I, Pinilla-Jiménez C. 
Procedimiento de actuación de enfermería en la ablación mediante radiofrecuencia 
de la fibrilación auricular. Cardiocore. 2010;45(3):115-9.

	 19.	 Martínez-Rubio A, Pujol E, Bonastre M, Guilera E, Guindo J. Epidemiología de la fibri-
lacion auricular en España. Rev Esp Cardiol Supl. 2013;13(C):3-8.

	 20. 	 Camm A, Kirchhof P, Lip G, Schotten U, Savelieva I, Ernst S, et al. Guidelines for the ma-
nagement of atrial fibrillation: The Task Force for the Management of Atrial Fibrillation 
of the European Society of Cardiology (ESC). Eur Heart J. 2010;31(19):2369-2429.

	 21.	 Hasun M, Gatterer E, Weidinger F. Atrial fibrillation: state of the art. Wien Klin Wochenschr. 
2014;126(21-22):692-704.

	 22.	 Thrall G, Lane D, Carroll D, Lip GY. Quality of life in patients with atrial fibrillation: a 
systematic review. Am J Med. 2006;119(5):448.e1-448.e19.

	 23.	 Elizari MV. Consenso de Fibrilacion Auricular. Rev Argent Cardiol. 2005;73(6):469-85.

	 24.	 Parvez B, Darbar D. Lone AF - Etiologic factors and genetic insights into pathophysiolgy. 
J Atr Fibrillation. 2010;1(12):675-84.

	 25.	 Kozlowski D, Budrejko S, Lip GY, Rysz J, Mikhailidis DP, Raczak G, et al. Lone atrial fibri-
llation: what do we know? Heart. 2010;96(7):498-503.

	 26.	 Chugh SS, Havmoeller R, Narayanan K, Singh D, Rienstra M, Benjamin EJ, et al. Worldwide 
epidemiology of atrial fibrillation: a Global Burden of Disease 2010 Study. Circulation. 
2014;129(8):837-47.

	 27.	 Furberg CD, Psaty BM, Manolio TA, Gardin JM, Smith VE, Rautaharju PM. Prevalence 
of atrial fibrillation in elderly subjects (the Cardiovascular Health Study). Am J Cardiol. 
1994;74(3):236-41.

	 28.	 Odening KE, Deiß S, Dilling-Boer D, Didenko M, Eriksson U, Nedios S, et al. Mechanisms 
of sex differences in atrial fibrillation: role of hormones and differences in electrophy-
siology, structure, function, and remodelling. Europace. 2018 Oct 22 [Epub ahead of 
print].

	 29.	 Mont L, Sambola A, Brugada J, Vacca M, Marrugat J, Elosua R, et al. Long-lasting sport 
practice and lone atrial fibrillation. Eur Heart J. 2002;23(6):477-82.

	 30.	 Raju H, Kalman JM. Management of Atrial Fibrillation in the Athlete. Heart Lung Circ. 
2018;27(9):1086-92.

	 31.	 Ball J, Carrington MJ, McMurray JJ, Stewart S. Atrial fibrillation: profile and burden of 
an evolving epidemic in the 21st century. Int J Cardiol. 2013;167(5):1807-24.

	 32.	 Benjamin EJ, Wolf PA, D'Agostino RB, Silbershatz H, Kannel WB, Levy D. Impact of 
atrial fibrillation on the risk of death: the Framingham Heart Study. Circulation. 
1998;98(10):946-52.

	 33.	 Molina L, Mont L, Marrugat J, Berruezo A, Brugada J, Bruguera J, et al. Long-term 
endurance sport practice increases the incidence of lone atrial fibrillation in men: a 
follow-up study. Europace. 2008;10(5):618-23.

	 34.	 Aizer A, Gaziano JM, Cook NR, Manson JE, Buring JE, Albert CM. Relation of vigorous 
exercise to risk of atrial fibrillation. Am J Cardiol. 2009;103(11):1572-7.

	 35.	 Drca N, Wolk A, Jensen-Urstad M, Larsson SC. Atrial fibrillation is associated with different 
levels of physical activity levels at different ages in men. Heart. 2014;100(13):1037-42.

	 36.	 Ayinde H, Schweizer ML, Crabb V, Ayinde A, Abugroun A, Hopson J. Age modifies the 
risk of atrial fibrillation among athletes: A systematic literature review and meta-analysis. 
Int J Cardiol Heart Vasc. 2018;18:25-9.

	 37.	 Aggleton P, Chalmers H. Nursing models. Model future. Nurs Times. 1990;86(3):41-3.

	 38.	 La Gerche A, Burns AT, Mooney DJ, Inder WJ, Taylor AJ, Bogaert J, et al. Exercise-induced 
right ventricular dysfunction and structural remodelling in endurance athletes. Eur 
Heart J. 2012;33(8):998-1006.

	 39.	 Guasch E, Benito B, Qi X, Cifelli C, Naud P, Shi Y, et al. Atrial fibrillation promotion by 
endurance exercise: demonstration and mechanistic exploration in an animal model. 
J Am Coll Cardiol. 2013;62(1):68-77.

	 40.	 Brugger N, Krause R, Carlen F, Rimensberger C, Hille R, Steck H, et al. Effect of lifetime 
endurance training on left atrial mechanical function and on the risk of atrial fibrillation. 
Int J Cardiol. 2014;170(3):419-25.

	 41.	 Mohanty S, Mohanty P, Tamaki M, Natale V, Gianni C, Trivedi C, et al. Differential Asso-
ciation of Exercise Intensity With Risk of Atrial Fibrillation in Men and Women: Evidence 
from a Meta-Analysis. J Cardiovasc Electrophysiol. 2016;27(9):1021-9.

	 42.	 Stergiou D, Duncan E. Atrial Fibrillation (AF) in Endurance Athletes: a Complicated 
Affair. Curr Treat Options Cardiovasc Med. 2018;20(12):98.

	 43.	 Estes NAM, Madias C. Atrial Fibrillation in Athletes: A Lesson in the Virtue of Moderation. 
JACC Clin Electrophysiol. 2017;3(9):921-8.

	 44.	 Sanchis L, Sanz-de La Garza M, Bijnens B, Giraldeau G, Grazioli G, Marin J, et al. Gen-
der influence on the adaptation of atrial performance to training. Eur J Sport Sci. 
2017;17(6):720-6.

	 45.	 Fatkin D, Santiago CF, Huttner IG, Lubitz SA, Ellinor PT. Genetics of Atrial Fibrillation: 
State of the Art in 2017. Heart Lung Circ. 2017;26(9):894-901.

	 46.	 Guasch E, Mont L, Sitges M. Mechanisms of atrial fibrillation in athletes: what we know 
and what we do not know. Neth Heart J. 2018;26(3):133-45.

	 47.	 Patel C, Salahuddin M, Jones A, Patel A, Yan G, Kowey P. Atrial Fibrillation: Pharmaco-
logical Therapy. Curr Probl Cardiol. 2011;36:87-120.

	 48.	 Kalus JS. Pharmacotherapeutic decision-making for patients with atrial fibrillation. Am 
J Health Syst Pharm. 2010;67(9 Suppl 5):S17-25.

	 49.	 Bajpai A, Savelieva I, Camm AJ. Treatment of atrial fibrillation. Br Med Bull. 2008;88(1):75-94.

	 50.	 Halsey C, Chugh A. Rate versus rhythm control for atrial fibrillation. Cardiol Clin. 
2014;32(4):521-31.

	 51.	 Mateo J. Nuevos anticoagulantes orales y su papel en la práctica clínica. Rev Esp Cardiol. 
2013;13(Supl.C):33-41.

	 52.	 Kirchhof P, Benussi S, Kotecha D, Ahlsson A, Atar D, Casadei B, et al. 2016 ESC Guideli-
nes for the management of atrial fibrillation developed in collaboration with EACTS. 
Europace. 2016;37(38):2893-962.

	 53.	 Boersma LV, Castella M, van Boven W, Berruezo A, Yilmaz A, Nadal M, et al. Atrial fibrilla-
tion catheter ablation versus surgical ablation treatment (FAST): a 2-center randomized 
clinical trial. Circulation. 2012;125(1):23-30.



The role of aerobic exercise in the prevention and management of atrial fibrillation. Friend or foe?

49Arch Med Deporte 2019;36(1):43-49

	 54.	 Calvo N, Mont L, Tamborero D, Berruezo A, Viola G, Guasch E, et al. Efficacy of circumfe-
rential pulmonary vein ablation of atrial fibrillation in endurance athletes. Europace. 
2010;12(1):30-6.

	 55.	 Pathak RK, Middeldorp ME, Meredith M, Mehta AB, Mahajan R, Wong CX, et al. Long-
Term Effect of Goal-Directed Weight Management in an Atrial Fibrillation Cohort: A 
Long-Term Follow-Up Study (LEGACY). J Am Coll Cardiol. 2015;65(20):2159-69.

	 56.	  Hegbom F, Stavem K, Sire S, Heldal M, Orning OM, Gjesdal K. Effects of short-term 
exercise training on symptoms and quality of life in patients with chronic atrial fibri-
llation. Int J Cardiol. 2007;116(1):86-92.


