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Abstract

Background Despite the high prevalence of atrial fibrillation (AF), there is a lack of recommendations for physical activity
and exercise in individuals with AF, including athletes with AF.

Methods With the aim to review studies that have investigated effects and safety of exercise in individuals with AF, we
conducted a literature search in Pubmed using the key words atrial fibrillation AND exercise OR physical activity OR
exerciseladverse effects OR adverse outcome.

Results Observational data from one registry suggest that regular exercise is associated with reduced mortality in AF patients.
Three randomized controlled trials (RCTs) have demonstrated that 12-week exercise interventions might reduce the burden
of AF and improve exercise capacity by 10-16% in patients with paroxysmal or persistent AF. Three small RCTs suggest that
exercise might improve exercise capacity with 15-41% in patients with permanent AF. Exercise might improve quality of life
in patients with AF. Data on safety of exercise are sparse. No studies have evaluated the effect of exercise in athletes with AF.
Conclusions Despite weak evidence, we suggest that individuals with AF should exercise regularly after evaluation of under-
lying conditions. Recommendations should be individualized. There is a lack of data to support exercise recommendations
in athletes with AF.
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Introduction

Atrial fibrillation (AF) is associated with reduced quality
of life (QoL), a high symptom burden, and increased risk
of stroke, other cardiovascular morbidities and death [1].
The number of individuals affected by AF worldwide has
been estimated to be >33 Million [2]. The prevalence of
AF is strongly related to age [3], and the aging population is
an important factor for the increase in AF prevalence over
time [4].
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Regular physical activity reduces the risk of AF com-
pared to physical inactivity [5], and moderate regular physi-
cal activity is recommended to prevent AF [1, 6]. Exercise
is well documented and recommended both in primary and
secondary cardiovascular prevention and in cardiac reha-
bilitation (CR) [7-9], but to our knowledge, guidelines for
physical activity and exercise do not exist for AF patients.
At the same time, studies have revealed a surprisingly high
prevalence of AF of among endurance athletes [10—-13].
Despite increased awareness of this group of AF patients
[14, 15], few authors have addressed exercise recommenda-
tions for athletes with AF [16].

AF is classified into first diagnosed, paroxysmal, persis-
tent or permanent AF [1]. Furthermore, clinical subtypes of
AF have been suggested, including AF secondary to underly-
ing structural heart diseases and AF in athletes [1]. Athletes
with AF are often young or middle-aged and usually do not
have underlying heart diseases or traditional risk factors for
AF [14]. Other AF subtypes often present with cardiovas-
cular risk factors such as hypertension, obesity and diabetes
that are all independently associated with AF.
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In this paper, we review the current research on physical
activity and exercise in individuals with AF. The paper adds
to previous reviews by discussing exercise recommendations
in different subtypes of AF, including athletes.

Effects of exercise in atrial fibrillation subtypes

With the aim to review studies that have investigated effects
and safety of exercise in individuals with AF, we performed
a Pubmed search with the keywords atrial fibrillation AND
exercise OR physical activity OR exerciseladverse effects
OR adverse outcome (see supplementary material for the
full search strategy). Reference lists of selected articles were
manually searched to ensure that all relevant papers had been
identified. Review papers and meta-analyses were excluded.
Out of 796 published papers, 11 were identified as relevant.
In addition, three studies identified by two other reviews and
one study previously known to the authors were included
(Fig. 1, supplementary material). Relevant studies identified
in this review are shown in Table 1.

Paroxysmal and persistent atrial fibrillation

Three randomized controlled trials (RCTs) have investigated
effects of exercise in patients with paroxysmal or persistent
AF. In a study by Malmo et al., patients were randomized to
aerobic interval training (n=26) for 12 weeks or to a control
group (n=25) continuing their regular exercise habits [17].
The intervention consisted of three weekly bouts of four
4-min intervals at 85-95% of peak heart rate (HR) performed
as walking or running on a treadmill. Aerobic interval train-
ing reduced the arrhythmic burden and was associated with
significant improvements in AF symptoms, left atrial and
left ventricular (LV) function, lipid levels, and QoL. Exer-
cise capacity was improved by an average of 10%. There
was one event of VT during exercise testing in the control
group (previously undiagnosed ischemic heart disease). In a
study by Skielboe et al., patients with paroxysmal AF were
randomized to exercise at either low (n=38) or high (n=38)
intensity (50 and 80% of maximal perceived exertion) for
12 weeks [18]. The interventions consisted of 60-min bouts
of supervised exercise with interval training on ergometer
bike and varying circuit exercise on the floor. Burden of AF
did not differ between the groups. Exercise capacity was
improved with both low and high exercise intensity, by 16
and 14%, respectively, with no statistical difference between
the groups. No serious adverse events related to exercise
were observed during the study period. In a study by Risom
et al., AF patients treated with ablation were randomized to
exercise-based CR for 12 weeks (n=105) or a control group
who received usual care (n=105) [19]. The CR included
three weekly bouts of strength and endurance exercise, and
was associated with improved exercise capacity compared
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to usual care. Two serious adverse events (AF in relation to
exercise and death unrelated to rehabilitation) were observed
in the exercise group, one in the usual care group (death
unrelated to intervention).

Permanent atrial fibrillation

Two RCTs have assessed exercise in patients with per-
manent AF. In a study by Hegbom et al., 13 patients were
randomized to three weekly 45-min bouts of exercise for
8 weeks [23]. The exercise bouts consisted of aerobics at
70-90% of peak HR and strengthening exercise. Compared
to a control group (n=15) without exercise, HR variability,
exercise capacity and QoL improved, and HR at rest and
during exercise decreased during the intervention. Adverse
events were not reported in this study. In a study by Osbak
et al., 47 patients with permanent AF were randomized to
12 weeks with three weekly 60-min bouts of exercise at
<70% of estimated maximal exercise capacity (n=24) or to
a control group without exercise intervention (n=23) [25].
The intervention included ergometer cycling, walking on
stairs, running, fitness training and interval training, and was
associated with improved muscle strength, exercise capacity
and QoL. No adverse events were observed.

Atrial fibrillation with underlying heart disease

In a multicenter RCT (The HF-ACTION Study) of partici-
pants with heart failure, 193 individuals with AF received
supervised training (walking, treadmill or cycle ergometer)
three times weekly for 36 sessions, followed by transition
to a home-based exercise program for 2 years [28]. After a
median follow-up of 2.6 years, there were no differences in
mortality, hospitalization rates, AF events or other endpoints
between the exercise and the control group (n=189).

In the RACE 3 trial, 119 patients with persistent AF
and heart failure were randomized to multi-component
CR including moderate physical activity. After 12-month
follow-up, sinus rhythm was present in 75% patients in the
intervention group versus 63% in the control group (n =126,
no information about physical activity in the control group)
[29].

Atrial fibrillation in athletes

Very few studies have addressed AF in athletes. In a
9-year follow-up study of 30 male athletes with parox-
ysmal AF and a mean age of 47.1 years, 50% still had
symptomatic paroxysmal AF 9 years later, while 23% had
no symptoms of AF and 17% had developed permanent
AF [30]. At baseline and follow-up, respectively, 23 and
7% had symptomatic attacks during exercise, and 60 and
41% had symptoms requiring termination of all sport
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activities. In a study of 140 veteran athletes (mean age
68.5 years) with AF who had participated in an annual
54-km cross-country ski race for an average of 17 (range
1-49) years, AF was paroxysmal or persistent in 76% and
permanent in 24% [31]. AF was associated with poor sub-
jective health and 32% reported reduced physical capacity
as a result of AF, but two out of three reported that they
had continued to practice regular endurance exercise even
after the onset of AF.

Discussion

Data from the EORP-AF-registry indicate that regular
exercise might be associated with reduced mortality and
lower rates of cardiovascular endpoints, also in individu-
als with AF [27], and support that AF patients should
exercise regularly to improve their cardiovascular risk
profile. At the same time, there is a lack of data on the
effect of exercise-based CR on mortality and serious
adverse events [32], and weak evidence to support spe-
cific recommendations for exercise in individuals with
AF. RCTs indicate that short-term exercise might improve
exercise capacity by 10-16%, reduce symptoms and the
burden of AF and improve QoL. However, the studies
have a single-center design and included a relatively small
number of patients. Furthermore, the selection of study
participants reduces the generalizability of their results to
the heterogeneous population of AF patients. Therefore,
exercise recommendations should aim to be individual-
ized. The suggested recommendations are based on our
review of studies, knowledge about cardiovascular adap-
tations to exercise, and experience from clinical practice
and research. Based on epidemiological data [27], we
presume that AF patients will benefit from regular exer-
cise in terms of reduced cardiovascular risk and mortality,
and suggest exercise recommendations in line with car-
diovascular disease prevention guidelines for the general
population; A minimum of 150 min a week of moderate
intensity (64-76% of peak HR) or 75 min a week of vigor-
ous intensity (77-93% of peak HR) aerobic exercise or an
equivalent combination thereof [8, 9]. The individual risk
related to exercise depends on cardiovascular risk factors
and co-morbid conditions, current physical activity level
and the desired level of exercise intensity. Based on these
factors, both the American College of Sports Medicine
and the European Association of Cardiovascular Preven-
tion and Rehabilitation recommend individualized exer-
cise preparticipation evaluation to identify individuals
with undiagnosed cardiovascular conditions and elevated
risk of exercise-related sudden death and other cardiovas-
cular events [33, 34].

First diagnosed atrial fibrillation

As AF can be the first symptom of underlying pathology, all
patients with first diagnosed AF should be evaluated in line
with existing guidelines [1], including ECG, echocardiog-
raphy and thyroid function tests. Echocardiography should
focus on LV size and function, valvular function, atrial
sizes and right ventricular size and function. If an underly-
ing cause of AF is detected, this should be treated properly,
and exercise recommendations should be in line with spe-
cific guidelines for the underlying disease. If the evaluation
does not reveal an underlying condition, we suggest that
exercise with moderate intensity might be practiced without
restrictions. In individuals with AF who intend to practice
exercise or endurance sports with high exercise intensity,
including veteran non-elite athletes, we suggest that the eval-
uation include a thorough history (family history of cardiac
arrest or cardiac conditions, recent infectious diseases and
drug use). Furthermore, we suggest that a stress test is per-
formed in most individuals before high-intensity exercise
is recommended. In individuals with high cardiovascular
risk, patients using potentially proarrhythmic drugs such as
flecainide (class 1C-antiarrhyhtmics), and in previously sed-
entary or moderately active individuals, a stress test should
be mandatory before high-intensity exercise.

Paroxysmal and persistent atrial fibrillation

We suggest that individuals with asymptomatic AF can exer-
cise without restrictions after the suggested precautions. In
individuals with major symptoms, treatment with flecainide,
sotalol, dronedarone or amiodarone should be considered
following recommended indications and contraindications
[1]. Individuals using class-I antiarrhythmic drugs should
be instructed to refrain from exercise until two half-lives of
the drug have passed [35]. Patients with persistent symptoms
or side effects on antiarrhythmic medication should be con-
sidered for AF ablation. In individuals with AF paroxysms
induced by exercise, restrictions with respect to exercise
intensity might by necessary. In the study by Malmo et al.,
high-intensity interval training reduced the arrhythmia bur-
den in individuals with paroxysmal AF [17]. Exercise with
high intensity (> 85% of peak HR) might have even larger
cardiovascular benefits than exercise with moderate intensity
and the results from this study support that exercise, even
with high intensity, might be recommended as part of the
treatment in this group of patients. On the other hand, pro-
longed endurance exercise seems to promote AF, probably
due to atrial structural changes with increased volumes and
myocardial fibrosis, and increased parasympathetic activity
and enhanced atrial response to parasympathetic stimuli,
as recently reviewed by Morseth et al. [36]. Research on
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long-term effects and safety related to high-intensity exercise
in AF patients is warranted.

Permanent atrial fibrillation

After the mentioned precautions, we suggest exercise with-
out restrictions in individuals with asymptomatic perma-
nent AF. Some patients with permanent AF could have
incomplete ventricular filling with impaired cardiac output,
or very rapid ventricular rates during exercise. This might
reduce their exercise capacity and cause symptoms [37, 38].
Therefore, exercise restrictions might be necessary in some
patients with high ventricular rates during exercise until
sufficient rate control is achieved. On the other hand, our
clinical experience is that many individuals with permanent
AF have very high ventricular rates during exercise test-
ing without any symptoms. As far as we know, there are no
data suggesting harmful effect of asymptomatic rapid ven-
tricular response to exercise in otherwise healthy individuals
with AF. Exercise testing during AF might give valuable
information on the ventricular rate and on symptoms during
exercise, and be helpful to provide individualized exercise
recommendations and optimize medical therapy. Beta-adren-
oreceptor blocker monotherapy is the most common choice
for rate control. The non-dihydropyridine calcium channel
blockers verapamil and diltiazem are alternatives in patients
with preserved left ventricular function.

Atrial fibrillation with underlying heart disease

For AF patients with underlying heart diseases, exercise
recommendations will depend largely upon the underlying
condition and if this is well treated. The beneficial effects
of physical activity on cardiovascular risk factors are well
established. Furthermore, beneficial adaptions in the heart
and cardiovascular system are seen both during and after sin-
gle bouts of endurance exercise and as a result of prolonged
repeated exercise over months and years. Acute effects
of exercise are mainly mediated through the sympathetic
nervous system with positive chronotropic, inotropic and
lusitropic effects on the heart. Prolonged repeated exercise
increases cardiorespiratory fitness measured by peak oxy-
gen uptake both in patients with sinus rhythm and AF [17,
39]. This is mainly due to increased cardiac output during
exercise. Exercise induces physiological cardiac hypertrophy
and increases contractility due to improved cardiomyocyte
calcium handling [40, 41]. Data on exercise in individuals
with AF and underlying heart diseases are very sparse, but
risk factor intervention including regular exercise might
reduce the symptom burden and cardiac remodeling in AF
patients [42], and we believe that regular physical activity
should be an important part of the treatment in AF patients
with high cardiovascular risk. The RACE 3 trial supports

@ Springer

physical activity as part of a multi-component CR [29], but
the exercise intensity in this study was low or moderate. Fur-
ther studies are needed to evaluate long-term effects of dif-
ferent levels of physical activity and exercise in AF patients,
including subgroups of AF patients with heart failure and
other underlying conditions [28].

Atrial fibrillation in athletes

Data to support exercise recommendations in athletes with
AF are very sparse, but both the Study Group on Sports
Cardiology of the European Association for Cardiovascu-
lar Prevention and Rehabilitation, and the American Heart
Association/American College of Cardiology have published
general recommendations for competitive athletes [35, 43].
We believe that most athletes with paroxysmal AF can exer-
cise without restrictions when in sinus rhythm. If symptoms
occur during activity, it seems reasonable to cease the activ-
ity. It has been suggested that exercise restrictions should
be the initial approach in young and middle-aged athletes
with paroxysmal AF, to minimize the substrates and triggers
for exercise-related AF [14, 35]. The positive association
between endurance exercise and risk of AF might support
detraining in athletes with AF. Furthermore, ectopic atrial
foci can be activated by sympathetic stimulation and some
AF patients experience atrial arrhythmias induced by exer-
cise [44]. On the other hand, we are not aware of any studies
that have prospectively addressed how exercise or detrain-
ing might influence AF burden, symptoms or the course of
the disease over time in athletes with AF, or have demon-
strated that AF in athletes is caused by cardiac remodeling
that is reversible by detraining. Such studies are warranted,
although challenging to complete. Thus, there is a lack of
evidence that supports detraining as a general recommenda-
tion in athletes with AF, but in individuals with recurrent
exercise-induced symptomatic paroxysms of AF, detrain-
ing for a period of 2-3 months might be considered [35]. In
competitive athletes with recurrent AF, it can be difficult to
ensure appropriate rate control during intensive exercise and
medical treatment is challenging. Athletes with symptomatic
AF should, therefore, be considered for AF ablation. Infor-
mation regarding expected treatment effects and possible
complications is mandatory.

Conclusions

Evidence for effects of physical activity and exercise in indi-
viduals with AF is sparse, but data from a few studies sup-
port beneficial effects in individuals with paroxysmal, per-
sistent and permanent AF. We suggest that individuals with
AF should exercise regularly after evaluation for underly-
ing conditions. Recommendations should be individualized.
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There is a lack of data to support exercise recommendations
in athletes with AF. Further studies on long-term effects of
physical activity and exercise are needed in all subgroups
of AF patients.

Acknowledgements We wish to thank Bente Morseth for her advices
in the preparation of the manuscript.

Compliance with ethical standards

Conflict of interest The authors report no relationships that could be
construed as a conflict of interest.

References

1. Kirchhof P, Benussi S, Kotecha D, Ahlsson A, Atar D, Casa-
dei B et al (2016) ESC guidelines for the management of atrial
fibrillation developed in collaboration with EACTS. Eur Heart J
37:2893-2962

2. Chugh SS, Havmoeller R, Narayanan K, Singh D, Rienstra M,
Benjamin EJ et al (2014) Worldwide epidemiology of atrial
fibrillation: a global burden of disease 2010 study. Circulation
129:837-847

3. Kirijthe BP, Kunst A, Benjamin EJ, Lip GY, Franco OH, Hofman
A et al (2013) Projections on the number of individuals with atrial
fibrillation in the European Union, from 2000 to 2060. Eur Heart
J34:2746-2751

4. Schnabel RB, Yin X, Gona P, Larson MG, Beiser AS, McManus
DD et al (2015) 50 Year trends in atrial fibrillation prevalence,
incidence, risk factors, and mortality in the Framingham Heart
Study: a cohort study. Lancet 386:154-162

5. Mohanty S, Mohanty P, Tamaki M, Natale V, Gianni C, Trivedi C
et al (2016) Differential association of exercise intensity with risk
of atrial fibrillation in men and women: evidence from a meta-
analysis. J Cardiovasc Electrophysiol 27:1021-1029

6. Gorenek Chair B, Pelliccia Co-Chair A, Benjamin EJ, Boriani G,
Crijns HJ, Fogel RI et al (2017) European heart rhythm associa-
tion (EHRA)/European association of cardiovascular prevention
and rehabilitation (EACPR) position paper on how to prevent
atrial fibrillation endorsed by the heart rhythm society (HRS) and
Asia Pacific Heart Rhythm Society (APHRS). Eur J Prev Cardiol
24:4-40

7. Balady GJ, Williams MA, Ades PA, Bittner V, Comoss P, Foody
JM et al (2007) Core components of cardiac rehabilitation/second-
ary prevention programs: 2007 update: a scientific statement from
the American Heart Association Exercise, Cardiac Rehabilitation,
and Prevention Committee, the Council on Clinical Cardiology;
the Councils on Cardiovascular Nursing, Epidemiology and Pre-
vention, and Nutrition, Physical Activity, and Metabolism; and the
American Association of Cardiovascular and Pulmonary Rehabili-
tation. Circulation 115:2675-2682

8. Eckel RH, Jakicic JM, Ard JD, de Jesus JM, Houston Miller N,
Hubbard VS et al (2014) 2013 AHA/ACC guideline on lifestyle
management to reduce cardiovascular risk: a report of the Amer-
ican College of Cardiology/American Heart Association Task
Force on Practice Guidelines. Circulation 129:S76-S99

9. Piepoli MF, Hoes AW, Agewall S, Albus C, Brotons C, Cata-
pano AL et al (2016) 2016 European guidelines on cardiovas-
cular disease prevention in clinical practice: the sixth joint task
force of the European Society of Cardiology and other socie-
ties on cardiovascular disease prevention in clinical practice
(constituted by representatives of 10 societies and by invited

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

experts): developed with the special contribution of the Euro-
pean Association for cardiovascular prevention and rehabilita-
tion (EACPR). Eur J Prev Cardiol 23:Np1-Nnp96

Grimsmo J, Grundvold I, Maehlum S, Arnesen H (2010) High
prevalence of atrial fibrillation in long-term endurance cross-
country skiers: echocardiographic findings and possible pre-
dictors—a 28-30 years follow-up study. Eur J Cardiovasc Prev
Rehabil 17:100-105

Myrstad M, Lochen ML, Graff-Iversen S, Gulsvik AK, Thelle
DS, Stigum H et al (2014) Increased risk of atrial fibrillation
among elderly Norwegian men with a history of long-term
endurance sport practice. Scand J Med Sci Sports 24:¢238-e244
Myrstad M, Nystad W, Graft-Iversen S, Thelle DS, Stigum H,
Aaronaes M et al (2014) Effect of years of endurance exer-
cise on risk of atrial fibrillation and atrial flutter. Am J Cardiol
114:1229-1233

Myrstad M, Aaronaes M, Graff-Iversen S, Nystad W, Ranhoff
AH (2015) Does endurance exercise cause atrial fibrillation in
women? Int J Cardiol 184:431-432

Sanchis-Gomar F, Perez-Quilis C, Lippi G, Cervellin G, Leis-
chik R, Lollgen H et al (2017) Atrial fibrillation in highly
trained endurance athletes—description of a syndrome. Int J
Cardiol 226:11-20

Wernhart S, Halle M (2015) Atrial fibrillation and long-term
sports practice: epidemiology and mechanisms. Clin Res Car-
diol 104:369-379

Perez-Quilis C, Lippi G, Cervellin G, Lollgen H, Sanchis-
Gomar F (2017) Exercising recommendations for paroxysmal
AF in young and middle-aged athletes (PAFIYAMA) syndrome.
Ann Transl Med 5:24

Malmo V, Nes BM, Amundsen BH, Tjonna AE, Stoylen A,
Rossvoll O et al (2016) Aerobic interval training reduces the
burden of atrial fibrillation in the short term: a randomized trial.
Circulation 133:466-473

Skielboe AK, Bandholm TQ, Hakmann S, Mourier M, Kal-
lemose T, Dixen U (2017) Cardiovascular exercise and burden
of arrhythmia in patients with atrial fibrillation—a randomized
controlled trial. PLoS One 12:e0170060

Risom SS, Zwisler AD, Rasmussen TB, Sibilitz KL, Madsen
TL, Svendsen JH et al (2016) Cardiac rehabilitation versus usual
care for patients treated with catheter ablation for atrial fibril-
lation: Results of the randomized CopenHeartRFA trial. Am
Heart J 181:120-129

Mertens DJ, Kavanagh T (1996) Exercise training for
patients with chronic atrial fibrillation. J Cardiopulm Rehabil
16:193-196

Vanhees L, Schepers D, Defoor J, Brusselle S, Tchursh N, Fagard
R (2000) Exercise performance and training in cardiac patients
with atrial fibrillation. J Cardiopulm Rehabil 20:346-352
Hegbom F, Sire S, Heldal M, Orning OM, Stavem K, Gjesdal K
(2006) Short-term exercise training in patients with chronic atrial
fibrillation: effects on exercise capacity, AV conduction, and qual-
ity of life. J Cardiopulm Rehabil 26:24-29

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

Plisiene J, Blumberg A, Haager G, Knackstedt C, Latsch J, Norra
C et al (2008) Moderate physical exercise: a simplified approach
for ventricular rate control in older patients with atrial fibrillation.
Clin Res Cardiol 97:820-826

Osbak PS, Mourier M, Henriksen JH, Kofoed KF, Jensen GB
(2012) Effect of physical exercise training on muscle strength and
body composition, and their association with functional capacity
and quality of life in patients with atrial fibrillation: a randomized
controlled trial. J Rehabil Med 44:975-979

@ Springer



354

Clinical Research in Cardiology (2019) 108:347-354

26.

217.

28.

29.

30.

31.

32.

33.

34.

35.

Pathak RK, Elliott A, Middeldorp ME, Meredith M, Mehta AB,
Mahajan R et al (2015) Impact of CARDIOrespiratory fitness on
arrhythmia recurrence in obese individuals with atrial fibrillation:
the CARDIO-FIT study. ] Am Coll Cardiol 66:985-996

Proietti M, Boriani G, Laroche C, Diemberger I, Popescu MI, Ras-
mussen LH et al (2017) Self-reported physical activity and major
adverse events in patients with atrial fibrillation: a report from
the EURObservational research programme pilot survey on atrial
fibrillation (EORP-AF) general registry. Europace 19:535-543
Luo N, Merrill P, Parikh KS, Whellan DJ, Pina IL, Fiuzat M et al
(2017) Exercise training in patients with chronic heart failure and
atrial fibrillation. J Am Coll Cardiol 69:1683-1691

Rienstra M, Hobbelt AH, Alings M, Tijssen JGP, Smit MD, Bru-
gemann J et al (2018) Targeted therapy of underlying conditions
improves sinus rhythm maintenance in patients with persistent
atrial fibrillation: results of the RACE 3 trial. Eur Heart J. https://
doi.org/10.1093/eurheartj/ehx739

Hoogsteen J, Schep G, Van Hemel NM, Van Der Wall EE (2004)
Paroxysmal atrial fibrillation in male endurance athletes. A 9-year
follow up. Europace 6:222-228

Myrstad M, Aaronaes M, Graff-Iversen S, Ariansen I, Nystad W,
Ranhoff AH (2016) Physical activity, symptoms, medication and
subjective health among veteran endurance athletes with atrial
fibrillation. Clin Res Cardiol 105:154-161

Risom SS, Zwisler AD, Johansen PP, Sibilitz KL, Lindschou
J, Gluud C et al (2017) Exercise-based cardiac rehabilitation
for adults with atrial fibrillation. Cochrane Database Syst Rev
2:Cd011197

Borjesson M, Urhausen A, Kouidi E, Dugmore D, Sharma S,
Halle M et al (2011) Cardiovascular evaluation of middle-aged/
senior individuals engaged in leisure-time sport activities: position
stand from the sections of exercise physiology and sports cardiol-
ogy of the European Association of Cardiovascular Prevention and
Rehabilitation. Eur J Cardiovasc Prev Rehabil 18:446—458
Riebe D, Franklin BA, Thompson PD, Garber CE, Whitfield GP,
Magal M et al (2015) Updating ACSM’s recommendations for
exercise preparticipation health screening. Med Sci Sports Exerc
47:2473-2479

Heidbuchel H, Panhuyzen-Goedkoop N, Corrado D, Hoffmann E,
Biffi A, Delise P et al (2006) Recommendations for participation
in leisure-time physical activity and competitive sports in patients

@ Springer

36.

37.

38.

39.

40.

41.

42.

43.

44.

with arrhythmias and potentially arrhythmogenic conditions Part
I: supraventricular arrhythmias and pacemakers. Eur J Cardiovasc
Prev Rehabil 13:475-484

Morseth B, Lochen ML, Ariansen I, Myrstad M, Thelle DS (2018)
The ambiguity of physical activity, exercise and atrial fibrillation.
Eur J Prev Cardiol 25:624-636

Atwood JE, Myers J, Sullivan M, Forbes S, Friis R, Pewen W et al
(1988) Maximal exercise testing and gas exchange in patients with
chronic atrial fibrillation. J Am Coll Cardiol 11:508-513
Mezzani A, Hamm LF, Jones AM, McBride PE, Moholdt T,
Stone JA et al (2013) Aerobic exercise intensity assessment and
prescription in cardiac rehabilitation: a joint position statement
of the European Association for Cardiovascular Prevention and
Rehabilitation, the American Association of Cardiovascular and
Pulmonary Rehabilitation and the Canadian Association of Car-
diac Rehabilitation. Eur J Prev Cardiol 20:442-467

Helgerud J, Hoydal K, Wang E, Karlsen T, Berg P, Bjerkaas M
et al (2007) Aerobic high-intensity intervals improve VO2max
more than moderate training. Med Sci Sports Exerc 39:665-671
Kemi OJ, Wisloff U (2010) Mechanisms of exercise-induced
improvements in the contractile apparatus of the mammalian
myocardium. Acta Physiol (Oxf) 199:425-439

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

Abed HS, Wittert GA, Leong DP, Shirazi MG, Bahrami B, Mid-
deldorp ME et al (2013) Effect of weight reduction and cardiomet-
abolic risk factor management on symptom burden and severity in
patients with atrial fibrillation: a randomized clinical trial. JAMA
310:2050-2060

Zipes DP, Link MS, Ackerman MJ, Kovacs RJ, Myerburg RJ,
Estes NA et al (2015) Eligibility and disqualification recommen-
dations for competitive athletes with cardiovascular abnormalities:
task force 9: arrhythmias and conduction defects: a scientific state-
ment from the American Heart Association and American College
of Cardiology. Circulation 132:e315-e325

Shen MJ, Choi EK, Tan AY, Lin SF, Fishbein MC, Chen LS et al
(2011) Neural mechanisms of atrial arrhythmias. Nat Rev Cardiol
9:30-39


https://doi.org/10.1093/eurheartj/ehx739
https://doi.org/10.1093/eurheartj/ehx739

	Exercise in individuals with atrial fibrillation
	Abstract
	Background 
	Methods 
	Results 
	Conclusions 

	Introduction
	Effects of exercise in atrial fibrillation subtypes
	Paroxysmal and persistent atrial fibrillation
	Permanent atrial fibrillation
	Atrial fibrillation with underlying heart disease
	Atrial fibrillation in athletes

	Discussion
	First diagnosed atrial fibrillation
	Paroxysmal and persistent atrial fibrillation
	Permanent atrial fibrillation
	Atrial fibrillation with underlying heart disease
	Atrial fibrillation in athletes

	Conclusions
	Acknowledgements 
	References


