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ABSTRACT
Objective: The aim of the present study was to highlight the effects of physical exercise for patients 
with permanent atrial fibrillation trough a systematic review with meta-analysis. Methods: A search was 
performed in the main academic literature databases using the descriptors related to permanent atrial 
fibrillation and physical exercise. After reviewing the articles, four randomized clinical trial papers and a 
cross-over trial were selected for this review. Results: The analyzed works evidenced the safety and the be-
nefits of different physical exercise programs on patients’ mobility and quality of life with atrial fibrilla-
tion. Conclusion: The programs of exercise proved to be safe and beneficial in the mobility and quality 
of life of patients with permanent atrial fibrillation, since the literature showed that drug therapies no 
longer aim at cardiac control at the stage of the disease.
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RESUMO
Objetivo: Evidenciar os efeitos do exercício físico para pacientes com fibrilação atrial permanente atra-
vés de uma revisão sistemática com metanálise. Métodos: Foi realizada uma busca nos principais bancos 
de dados da literatura acadêmica utilizando os descritores relacionados a fibrilação atrial permanente e 
exercício físico. Após a revisão dos artigos, foram selecionados quatro trabalhos de ensaio clínico rando-
mizado e um ensaio de cross-over para esta revisão. Resultados: Os trabalhos analisados evidenciaram a 
segurança e os benefícios de diferentes programas de exercício físico na mobilidade e qualidade de vida 
dos pacientes com fibrilação atrial. Conclusão: O exercício físico é uma forma de terapêutica não medi-
camentosa que potencializa a mobilidade e qualidade de vida dos pacientes com fibrilação atrial perma-
nente, uma vez que a literatura sugere que as terapêuticas medicamentosas não objetivam mais o controle 
cardíaco nessa fase da doença. 
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Introduction

Atrial fibrillation (AF) is the most common cardiac arrhythmia. Its incidence 
increases with age and has significant associations with morbidity and mortality [1]. 
This arrhythmia happens when there are electrophysiological abnormalities in atrial 
tissue, favoring the formation of unbalanced electrical impulse [2]. In this condition, 
the atriums lose their command capacity and, consequently, the atrial systole occurs 
chaotically and irregular [3]. The symptoms of this arrhythmia are associated with 
the heartbeat, which can reach 175 bpm at rest. The patient may experience dizziness, 
sweating, chest pressure, dyspnea, tiredness and syncope [4]. The cause of this dise-
ase is still unknown, although some factors can contribute to its development, for 
example: age, uncontrolled hypertension, diabetes, previous heart attack, coronary 
diseases and severe heart failure [5].

Its prevalence is 2%, with a high incidence in the population over 70 years old 
[6]. Projections for 2050 suggest that more than 50% of individuals over 80 years will 
present atrial fibrillation [7]. The morbidity of patients with atrial fibrillation is not 
just related to cardiovascular outcomes. Others comorbidities as cancer, sepsis, chro-
nic obstructive pulmonary disease, sleep apnea, chronic renal failure are also related 
with atrial fibrillation [8].

Cumulative hospital’s costs were considerably high; however, this difference 
loses meaning during the years, possibly due to the number of deaths. The mortality 
is significantly higher in patients with AF when compared to those without the di-
sease, regardless of age [9]. In addition, the occurrence of a stroke is increased in five 
times in patients with this disease [10].

Atrial fibrillation can be classified in five ways: first time diagnosed (not 
diagnose previously regardless of the duration of the disease); paroxysmal AF (also 
known as intermittent, with sporadic episodes); persistent AF (it last more than 
seven days and it is not solved without pharmacological treatment); longstanding 
persistent AF (continuous form, it last more than a year, interventions are taken to 
control the rhythm); permanent AF (it represents a therapeutic attitude, in which 
doctor and patient decide that the interventions to control the rhythm should stop) 
[4]. Specifically, permanent AF is one of the most severe forms of the disease. Indivi-
duals that present this type of AF usually do not tolerate physical effort, leading to 
a decrease in activities of daily life. Therefore, less global physical activity and lower 
overall quality of life [11]. 

One of the proven ways to increase day-to-day physical effort tolerance is 
training through physical exercise [12]. Thereby, a patient who does not tolerate a 
minimum effort to perform the daily life actions begins to perform them more effi-
ciently due to the increased tolerance to physical effort [13]. There is a vast literature 
on the benefits of regular physical exercise in order to attenuate the risks of co-
morbidities that can potentialize the development of AF [14]. Among the protective 
factors, physical exercise is able to minimize the chance of developing obesity [15], 
diabetes, hypertension [16], atherosclerosis [17], acute myocardial infarction [18].
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For these benefits to be achieved, the American College of Sports Medicine 
recommends a minimum of 150 minutes per week of moderate activities or 75 minu-
tes per week of intense physical exercise [19]. On the other hand, sedentary lifestyle 
predisposes the individual to a series of factors related to the decrease in quality of 
life through lower functional capacity [20]. The decrease in functional capacity is 
linked to a lower ability to move and perform activities of daily living, making these 
people dependent on others [21,22].

Physical exercises for patients already diagnosed with AF promotes benefits 
as the increase in the amount of walking footage in the six-minute walk tests, the 
improvement in muscle power [23] and in the quality of life [24]. Even though rese-
arches indicate that physical exercise can improve functional capabilities and life’s 
quality of patients with permanent AF, a systematic review with meta-analysis can 
direct the professionals’ intervention in relation to the safety and efficiency of trai-
ning.

Thereby the objective of the present study was to elaborate a systematic re-
view with meta-analysis about the effects of physical exercise in patients with per-
manent atrial fibrillation. 

Methods

This study is a systematic review with meta-analysis conducted from the che-
cklist Prisma (Prospero CRD42021248139). For a complete coverage about the subject, 
databases were analyzed: Medline via Pubmed, Lilacs, Cochrane e Academic Google. 
The descriptors used were “atrium fibrillation”, “permanent atrium fibrillation”, 
“six-minute walk test”, “exercise”, “cardiac rehabilitation”. The search contemplated 
articles in English and Portuguese from 2000 to 2021. Two experienced researchers 
assisted by a librarian experienced in systematic reviews performed data collection.

Only original articles of randomized clinical trials were included in the re-
view. 165 articles were identified using the first criteria. Of these articles, 42 were 
excluded for duplication in databases. Of the remaining 123 articles, 23 were exclu-
ded for not meeting the original article criteria (n = 13 reviews; n = 2 case studies; 
n = 8 articles written in other languages; n = 3 researches performed on animals). 
From the 97 articles selected after this filtering, titles and abstracts were analyzed 
and 92 articles were excluded (n = 26 patients with other comorbidities; n = 61 with 
no physical activity intervention; n = 5 non-randomized studies). According to the 
eligibility criteria, four randomized articles and one-crossover articles with patients 
with permanent AF who experienced physical exercise intervention to improve their 
functional capacity and/or quality of life.
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Figure 1 - Selection of articles included in the systematic review

All the selected articles were analyzed and carefully reviewed to data extrac-
tions (figure 1). To evaluate the risk of publication bias, the Cochrane Risk of Bias 
Tool model was used (figure 2). For statistical analysis was used measures of effect 
size (Cohen d). For the creation of the Forest Plot, the variables present in three or 
more articles were used (six minute walk test). The adopted effect size stratification 
was 0.2 for small effects; 0.5 moderate effects and 0.8 for large effects. 
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Figure 2 - Cochrane Risk of Bias Tool

Results

Five articles were selected to the results of this systematic review, three arti-
cles for analyze meta-analysis that evaluated mobility through the walk test and two 
that evaluated the levels of quality of life through the SF-36 questionnaire. 

Figure 3 - Forest Plot Graph comparing the control and training groups in the variable distance of the 
six-minute walk test
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Table I - Description of the studies included in the analysis of statistical data and/or meta-analysis that contains exercise intervention in patients with permanent atrial 
fibrillation

Author/Year/
Country 

Type of study/Population Interventions Conclusions 

Zeren M, et al. 
[28] (2016)

Istanbul

Randomized clinical trial 
Permanent FA 
G. Training n = 17, age 66.1 ± 8.7 
years 8 men and 9 women. 
G. Control n = 16, age 67.0 ± 6.3 
years 9 men and seven women.

Respiratory muscle training with equipment (Threshold 
IMT, Respiranics, US). The training group received 
inspiratory muscle training at 30% of the maximum 
inspiratory pressure. Workout: duration 15 minutes, 2x 
daily, 7x a week, for 12 weeks.

Training group – Increase in the distance covered in the 
test 6 minutes of walking, maximum inspiratory pressure, 
maximum expiratory pressure, forced vital capacity, forced 
expiratory volume in the first second. Improvement of 
forced expiratory flow 25% -75%, peak expiratory flow.

Control group - no significant changes.

Osbak PS, et 
al. [29] (2011)

Denmark

Randomized clinical trial 
Permanent FA 
G. Training n = 24, age 65.5 ± 7.3 
years.
Control group n = 23, age 70.9 ± 
8.3 years.

Training with exercise bike, treadmill walking, running, 
physical training with physiotherapy balls and interval 
training. All sessions included warm-up and cooling 
periods. Training: 60 minutes (30 minutes to 70% of effort). 
The intensity was increased during the training period 
total duration of 12 weeks.

Training group - Increase in muscle strength, efficiency in 
performing exercise, reduction of resting heart rate. 

Control group - no significant changes.

Hegbom F, et 
al. [24] (2007) 

Norway

Randomized trial/cross over 
Permanent FA 
G. Training n= 13, 62±7 years, 
male.
Control group n= 15 65±7 years, 
13 males and 2 females. Total 
n=28.

Training: 70 minutes being 5 minutes of warm-up, 3 
periods of 15 minutes aerobic intensity of 70-90%, plus 
Strength Training for the dorsal, MMII and abdominal 
muscles. Final part: 5 minutes back to calm and 15 minutes 
of stretching and training on exercise bike Three days a 
week, duration: 8 weeks.

Training group - Improvement of effort perception during 
tests by 1.4 points, improvement of exercise execution 
capacity ±20%. Improvement of summary and specific 
scores of Symptoms of SSCL, summary score of the physical 
component. And an increase in the SF 36 score. 

Pippa L, et al. 
[27] (2007) 

Italy

Randomized clinical trial 
Permanent FA 
G. Training n= 22, age 68.3 ± 7.2 
years. 
Control group n = 21, age 68.8 ± 
9.1 years.

Training: 90-minute GONG IQ, 2x week.
Duration: 16 weeks (total 32 sessions).

Training group - Increase in the distance covered by the 
6-minute walk test in 27% 

Control group - no significant changes.  

Osbak PS, et 
al. [23] (2011)

Denmark 

Randomized clinical trial 
Permanent FA 
G. Training n = 24, age 65.5 ± 7.3 
years.
Control group n = 23, age 70.9 ± 
8.3 years.

The training was performed using exercise bike, treadmill 
walking, running, physical training with physiotherapy 
balls and interval training. All sessions included warm-
up and cooling periods. The intensity was managed by 
the Borg scale, 70% of the maximum capacity for 30-60 
minutes, 3 x in the week, for 12 weeks.
Control patients were advised to continue their usual 
physical activity.

Training Group - Improving quality of life through the SF-36 

Control group - no significant changes.
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Table II -  Quality of life indexes measured using the SF-36 questionnaire stratified in eight distinct 
domains in the two studies statistically analyzed. The data are expressed in the form of mean and 
standard deviation and the size of effect through the Cohen d (d)

Study Variable Pré Post d

Hegbom F, et al. (2007) [24] Physical functioning 82 ± 14 86 ± 10 0.33

Osbak PS, et al. (2011) [23] Physical functioning 72 ± 18 77 ± 16 0.30

Hegbom F, et al. (2007) [24] Physical appearance 77 ± 29 86 ± 25 0.33

Osbak PS, et al. (2011) [23] Physical appearance 49 ± 45 62 ± 44 0.29

Hegbom F, et al. (2007) [24] Pain 82 ± 17 92 ± 14 0.65

Osbak OS, et al. (2011) [23] Pain 73 ± 23 76 ± 24 0.20

Hegbom F, et al. (2007) [24] General health 73 ± 14 77 ± 16 0.27

Osbak OS, et al. (2011) [23] General health 57 ± 19 69 ± 19 0.64

Hegbom F, et al. (2007) [24] Vitality 61 ± 14 68 ± 13 0.52

Osbak OS, et al. (2011) [23] Vitality 60 ± 23 69 ± 21 0.41

Hegbom F, et al. (2007) [24] Social functioning 92 ± 12 95 ± 13 0.24

Osbak PS, et al. (2011) [23] Social functioning 87 ± 19 92 ± 15 0.30

Hegbom F, et al. (2007) [24] General mental health 85 ± 28 94 ± 20 0.37

Osbak PS, et al. (2011) [23] General mental health 64 ± 44 77 ± 37 0.32

Hegbom F, et al. (2007) [24] General mental health 86 ± 9 85 ± 14 0.08

Osbak PS, et al. (2011) [23] General mental health 82 ± 17 83 ± 17 0.06

Discussion

The results of the present review suggest that physical training can be an effi-
cient strategy to improve the mobility of patients with AF. However, this fact should 
be considered with caution, as consistent studies specifically related to the topic are 
scarce. Systematized and well-oriented physical exercise can be an efficient strategy 
to improve the physiological parameters of these patients. The therapeutic recom-
mendation suggested by the national guidelines for atrial fibrillation in patients 
with permanent AF does not include the attempt to change the patients’ heart rate. 
Therefore, therapies that can enhance greater tolerance to small efforts, such as ac-
tivities of daily living, can significantly change the quality of life of these patients.

The results of this study about the significant improvement in mobility in the 
six-minute test demonstrate that patients are capable to better tolerate efforts when 
they are physically active [23,25-28].

In a pilot study performed in 2007, the researchers found that after 12 weeks 
of training the heart beats at rest significantly decreased and the patients with per-
manent AF increased their tolerance to physical effort and improved the life quality 
scores [25]. Physical exercise can significantly improve the chronotropic and inotro-
pic function of the heart [29]. Therefore, physical exercise is an effective, low-cost 
form that has the potential to improve the functional capacity of these patients. 
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In relation to quality of life, it is usually measured subjectively, through ins-
truments that measure the perception of the interviewed individuals about different 
parameters. The two studies that investigated this variable demonstrated a positive 
fact size (mild to moderate) for all the domains related to life quality.

Therefore, despite little evidence, it is possible to suggest that physical exerci-
se can alter the patients’ perception of effort on these parameters [24,30]. The physi-
cal exercise considered efficient and safe to this population is of moderate intensity 
(60-70% of the peak VO2) with duration of 20-60 minutes per training session at least 
three sessions per week [19,26]. 

These recommendations aim to achieve all the goals that the physical exercise 
can potentialize in this population, among these: reduction of pressure levels, blood 
glucose control, improvement in cardiac function, mainly due to changes in the left 
ventricle, decrease in fat percentage, improvement of physical, functional abilities 
and stress levels.

Conclusion

The results of this review allow us to infer that physical exercise significantly 
and positively can alter the functional capacities of patients with permanent AF. 
However, the data must be viewed with caution due to the paucity of high-quality 
evidence.
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