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Abstract 
This review shows that cardiac rehabilitation is not contraindicated in patients with arrhythmias; furthermore, it may 
be beneficial in reducing the number and severity of arrhythmia episodes. We will briefly describe the most common 
cardiac arrhythmias for which there is information in the medical literature related to inclusion in a rehabilitation 
program: inappropriate sinus tachycardia, atrial fibrillation, premature atrial contractions, atrial flutter, premature 
ventricular beats, ventricular tachycardia. All these data support the use of cardiac rehabilitation for patients with 
arrhythmia even though this is underused and underappreciated by many clinicians. 
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Introduction 
Cardiac rehabilitation has been shown to be effective 
in patients with a history of myocardial infarction, 
percutaneous coronary intervention and 
aortocoronary bypass (1,2,3). For these reasons, 
current European and American guidelines 
recommend cardiac rehabilitation for all these 
categories of patients (4). On the other hand, being 
included in a cardiac rehabilitation program not only 
improves the individual’s physical capacity and 
physical quality, but has also been shown to decrease 
mortality by decreasing the number and severity of 
arrhythmic events (5).  
Cardiac arrhythmias, depending on their type, from 
the simplest to the most severe, can have 
consequences on the patient's life: from panic attack 
to heart failure, stroke and even arrhythmic death. In 
addition to antiarrhythmic treatment and catheter 
ablation, the cardiologist should consider lifestyle 
changes. Because physical inactivity is an essential 
risk factor for cardiovascular disease, it should be 
borne in mind that, with the recommendations of 
antiarrhythmics, cardiac rehabilitation should also be 
recommended, with a progressive increase in 

physical activity. Both adults and old patients (6) 
benefit from rehabilitation (7,8,9). 
Rehabilitation can also be performed in patients with 
implanted devices: pacemakers, ICDs, CRTs (10,11). 
In Romania there are hospitals and centers that can 
perform cardiac rehabilitation, and arrhythmias 
should be one of the indications for starting 
rehabilitation. 
This review will show that cardiac rehabilitation is 
not contraindicated in patients with arrhythmias; 
furthermore, it may be beneficial in reducing the 
number and severity of arrhythmia episodes. We will 
briefly describe the most common cardiac 
arrhythmias for which there is information in the 
medical literature related to inclusion in a 
rehabilitation program. 
Certainly, cardiac rehabilitation will be delayed in 
patients with severe sustained ventricular 
tachycardia or ventricular fibrillation, unstable 
angina or acute myocardial infarction, severe 
hypertension, intracardiac ventricular thrombosis or 
pedicles until the status of the patient permits 
physical activity. 
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1. 1. Inappropriate sinus tachycardia. 
 
 
 
 
 
 
 
 
 
 
 
 
 
It is a form of arrhythmia characterized by an 
excessive increase in the sinus rate in response to 
low intensity effort. It is defined as a resting heart 
rate of over 100 bpm or an average heart rate > 90 
bpm during 24-hour Holter ECG in the absence of 
reversible causes such as hyperthyroidism, anemia, 
fever, hypovolemia, hypoxia, central nervous system 
stimulation, diabetic dysautonomia, etc. In 
inappropriate sinus tachycardia the P wave has a 
sinus morphology in the 12-lead electrocardiogram. 
One of the mechanisms that explain arrhythmia is 
the increase of sinus node automaticity. The 
treatment methods of inappropriate sinus tachycardia 
include: antiarrhythmic drugs, catheter ablation and 
cardiac rehabilitation. 
The rehabilitation of patients with inappropriate 
sinus tachycardia implies the following general 
measures: 1) sleeping with the head raised to 30 
degrees, 2) proper hydration, 2-2.5 liters/day, 3) 
endurance training, 5) back pressure maneuvers and 
6) proper salt consumption, above 10-20 mg/day. 7) 
Elastic compression stockings are useful in patients 
with venous insufficiency of the lower limbs (12). 
Before starting the cardiac rehabilitation program, 
tests are carried out to evaluate the 
sympathetic/parasympathetic autonomic system: 1) 
the cold water test (also used in patients with 
paroxysmal supraventricular tachycardia as a 
method of treatment) induces bradycardia by 
activating the parasympathetic system during 
application of cold water on the face, which sends 
efferent signals to the cardiac parasympathetic 
ganglia. In patients with inappropriate sinus 
tachycardia, the response is abnormal with the 
appearance of tachycardia instead of bradycardia; 2) 
the isoprenaline test - which shows an excessive 
increase in heart rate after its administration; 3) 
evaluation of the intrinsic heart rate after 

administration of propranolol and atropine (which 
blocks sympathetic and parasympathetic efferent 
signals to the heart), which confirms the increase of 
sinus node automaticity; and 4) the response to the 
Valsalva maneuver, which shows an abnormal 
relationship between the maximum heart rate and the 
minimum heart rate recorded during the maneuver. 
After completing the cardiac rehabilitation program, 
all these values are checked again and compared 
with those recorded at the beginning of the training 
program (13). 
The Levine program was proposed for patients with 
inappropriate sinus tachycardia and orthostatic 
postural tachycardia. It includes 3 months of 
physical training associated with lifestyle changes: 
sleeping at 30 degrees head tilt, water intake 3 
liters/day and salt intake 10 grams/day. Both before 
and after cardiac rehabilitation, the patients are 
tested for sympathetic/parasympathetic imbalance 
(13). 
 

2. 2. Cardiac Rehabilitation in patients with 
Premature Ventricular Contractions 

 
Premature ventricular contractions are present in 
more than 6% of middle-age adults. Their incidence 
increase with age, low potasium or magnesium 
levels, history of structural heart disease, and 
hypertension. There are studies on patients with 
PVCs that performed cardiac rehabilitation. Lillis et 
al verified the effect of physical training during 
cardiac rehabilitation on the the number of 
ventricular premature contractions in 18 patients 
performing included in a cardiac rehabilitation 
program. Patients with stable ischemic heart disease 
were divided into two groups: 9 with a high risk of 
cardiovascular events and 9 with low risk. All 18 
patients were followed by Holter EKG during 
physical exertion as well as during resting period. 
Physical exercise was performed on ergometric 
bicycle or treadmill, 40 minutes daily at an intensity 
of 75% of maximum METS or 85% of the maximum 
theoretical heart rate.  
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Results showed that during the  days with physical 
training, the number of ventricular premature 
contractions in Holter EKG was higher than during  
resting days. Compared to the low risk group, in the 
high risk group the number of premature ventricular 
contractions was higher during effort or immediately 
after stopping the effort. During sleep or during 
sexual activity, the number of ventricular premature 
contractions did not increase. Patients in both groups 
were followed for 7.5 years and no deaths were 
recorded in any of the groups (14). 
The study of Boukhris et al. on 122 patients with  59 
diabetic and 63 non-diabetic patients, demonstrated 
2 essential things: 1) cardiac rehabilitation in 
diabetic patients improves repolarization parameters 
(corrected QT interval and QT interval dispersion) 
and 2) the number of ventricular premature 
contractions evaluated by Holter EKG in both 
diabetic and non-diabetic patients decreased at the 
end of the rehabilitation program. In addition, the 
severity of ventricular premature contractions  
expressed by the Lown class decreased at the end of 
the rehabilitation program in both diabetic and non-
diabetic cat patients (15). 
 
3.  Cardiac rehabilitation in patients with 
Ventricular Tachycardia and Ventricular 
Fibrillation 
 

 
Patients with ventricular tachycardia and fibrillation 
may undergo cardiac rehabilitation, obviously  
outside the acute episode, when the patient is free of 
ventricular arrhythmias.  
Even after repeated episodes of ventricular 
tachycardia or ventricular fibrillation, cardiac 
rehabilitation can be performed. This  is the case of 
patients with electrical storm. Electrical storm is 
defined as frequent episodes of ventricular 
tachycardia or ventricular fibrillation occurring 
within a short period of time. Obviously it is a life-
threatening arrhythmia and the treatment consists of 
antiarrhythmic drugs or catheter ablation.  

It is very important after an episode of electrical 
storm to prevent the occurrence of recurrences and 
an important place is occupied by cardiac 
rehabilitation. It  increases  the physical capacity, 
allows daily activity, and for hospitalized patients, 
allows safely discharge (4). 
The study of Kato et al. evaluated the feasibility of 
cardiac rehabilitation in patients with electrical 
storm. The study included 67 patients divided into 2 
groups: the cardiac rehabilitation group (which 
included 39 patients) and the non-rehabilitation 
group (which included 28 patients). The results 
showed: regarding the recurrences of electrical 
storm between the 2 groups, the percentages were 
not statistically different (13% vs. 21%). 
Furthermore,  the number VT and VF episodes were 
similar between the 2 groups (28% vs. 25%). 
However, mobilization within the first 48 hours after 
the electric storm had adverse cardiac effects: 
recurrent electric storm (21% vs. 6%) and recurrent 
VT / VF (34% vs. 19%) in the early mobilization 
group compared to the late mobilization group. 
Furthermore, early mobilization within the first 48 
hours was associated with higher BNP values, and 
lower ejection fraction. On the other hand, in the 
group without cardiac rehabilitation there were 3 
deaths by uncontrolled ventricular arrhythmias, in 
contrast to no deaths in the group undergoing cardiac 
rehabilitation. Another important result was that 
daily physical activity significantly improved in the 
cardiac rehabilitation group (16). 
 

4. 4. Cardiac rehabilitation in patiens with atrial 
premature contractions. 
 

 
Premature atrial contractions are common 
arrhythmias and are found both in patients who want 
to start a cardiac rehabilitation program and in 
patients who perform exercise training. Physical 
exercise leads to an increased plasma concentration 
of circulating catecholamines, which may be an 
inducing factor for the occurrence of premature 
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atrial contractions. For these reasons, the first line of 
treatment in this case is the administration of beta 
blockers. It is also well known that cardiac 
rehabilitation decreases the plasma concentration of 
adrenaline and noradrenaline. For these reasons, 
rehabilitation can be performed and is totally 
indicated in patients with premature atrial 
contractions. 
 
Younis et al. included 213 patients with premature 
atrial contractions in a 6-month cardiac 
rehabilitation program, consisting of 2 
sessions/week of exercise, lasting 60 minutes. 
Premature atrial contractions were present before 
inclusion in the rehabilitation program, being 
revealed during an initial stress test. At long-term 
follow-up it was confirmed that patients with 
premature atrial contractions had a 2-fold increased 
risk of atrial fibrillation. On the other hand, the 
incidence of major cardiac adverse effects and 
mortality was similar in the group with premature 
atrial contractions and in the group without 
premature atrial contractions (17). 
 
5. Cardiac rehabilitation in patients with Atrial 

fibrillation 
 

 
 
Atrial fibrillation is the most frequent cardiac 
arrhythmia. Therefore, patients who already had an 
episode of AF should be advised regarding their 
physical, psychological and social life.  
Thus, the cardiologist makes recommendations on 
the physical exercise and lifestyle modifications in 
order to stabilize, slow down or even reverse the 
underlying arrhythmic process. Patients with both 
paroxysmal and persistent/permanent atrial 
fibrillation can be re-included in socio-professional 
and family life (18). 
 

Since the 1990s, the problem of an increased risk of 
atrial fibrillation has been raised in individuals 
practicing high intensity endurance sports. 
Endurance sports can precipitate dilation of the left 
atrium, hypertrophy of the left ventricle and 
alterations of the autonomic cardiac nervous system. 
On the other hand, moderate intensity sport has been 
shown to lower blood pressure levels, decrease left 
ventricular hypertrophy, and reduce dilation of the 
left atrium. Furthermore, the Legacy study showed 
that moderate intensity sports lead to weight loss, 
and indirectly reduce the number of episodes of 
atrial fibrillation and also the length of AF episodes. 
The results are similar to those of Mozaffarian et al., 
which confirm that moderate physical activity in 
patients aged over 65 years reduces the risk of atrial 
fibrillation by 28% compared to patients who do not 
practice sports. At the same time, a  study published 
by Azarbal et al. on an impressive number of > 
90,000 women with a mean age of 63 years showed 
that physical exertion of 15 MET x hour leads to a 
significant decrease in AF episodes compared to 
women who practiced <1 MET x hour (19). 
Depending on the type of atrial fibrillation, the way 
cardiac rehabilitation is performed differs from case 
to case. In patients with the paroxysmal (or non-
permanent) form, the role of rehabilitation is to 
prevent other episodes of AF, whereas in patients 
with the permanent form, the objective is to control 
heart rate. The same goal is that of drug treatment in 
patients with paroxysmal and permanent AF, so 
cardiac rehabilitation is actually a substitute for 
medication. 
In the study of Mozaffarian, 51 patients with non-
permanent AF were included and divided into 2 
groups: the cardiac rehabilitation group and the 
control group. Interestingly, patients in both groups 
were monitored by a loop recorder, all of them 
agreeing with the subcutaneous implantation of the 
monitoring device. The monitored period was 4 
weeks before rehabilitation and 4 weeks after 
completion of the cardiac rehabilitation program. As 
a result, in the rehabilitation group the duration of 
AF episodes decreased from 8.1% to 4.6%, while in 
the control group it increased from 10.4% to 14.6%, 
the difference being statistically significant. In 
addition to these results, an important benefit was 
observed on the left ventricular systolic function 
evaluated by echocardiography, quality of life and 
lipid profile after completion of the rehabilitation 
program (19). 
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In the CARDIO-FIT study, conducted in Adelaide, 
Australia, patients with non-permanent atrial 
fibrillation were included, all of them obese with a 
BMI > 27 kg/sqm. Initially, low intensity physical 
activity was recommended for 20 minutes, 3 times 
per week, which was gradually increased to 200 
minutes of moderate intensity/week. The maximum 
heart rate allowed during exercise was 85% of the 
theoretical maximum heart rate (220-age), and the 
patients were advised to avoid reaching this rate. A 
treadmill stress test was performed, using Bruce's 
protocol, before the inclusion in the program and at 
the end of the rehabilitation program. In patients 
whose cardiac rehabilitation had a beneficial effect 
defined as > 2 MET improvement, there was a 
significant decrease in weight, a significant decrease 
in blood pressure and the number of hypotensive 
drugs used, a significant decrease in cholesterol, 
triglycerides and hypolipidemic drugs, glycosylated 
hemoglobin,  blood glucose,  a decrease in high-
sensitive C-reactive protein (hs-CRP), a decrease in 
the number and duration of AF episodes and a 
decrease in the number of AF recurrences  after 
conversion to sinus rhythm or catheter ablation. The 
authors conclude that each MET of physical capacity 
improvement leads to a 20% decrease in AF 
recurrences in obese patients (20). 
In patients with permanent atrial fibrillation, 
circumstances are different because it is no longer 
possible to prevent recurrences or decrease the 
duration of AF episodes. The goal is to decrease the 
heart rate during rest and effort and to reduce the 
need of antiarrhythmic drugs. Osbak et al. published 
in 2011 a study on 49 patients with permanent AF 
which were included in a cardiac rehabilitation 
program. The program consisted of 12 weeks of 
internment training composed of 3 sessions x 1 hour 
per week training. Each session contained: heating, 
high intensity training and deceleration or gradual 
return to rest. The results showed a higher intensity 
reached during the stress test in the rehabilitation 
group compared to the control group, and a longer 
distance for the 6 minute walk test, with a decrease 
of the resting heart rate. At the same time, the 
quality of life improved in the cardiac rehabilitation 
group, demonstrating the beneficial effects of 
cardiac rehabilitation in patients with permanent 
atrial fibrillation (21). 
 
 
 

Another randomized study of 30 patients with 
permanent AF showed an improvement of the 
exercise capacity and heart rate variability after 2 
months of training. Pliene et al. studied the change 
of heart rate in 10 patients with permanent AF who 
underwent cardiac rehabilitation with moderate 
physical training (45 minutes of walking or jogging 
2 times a day). They demonstrated that physical 
training controls heart rate in patients with 
permanent AF similarly to beta blockers and 
digoxin, inducing a decrease in the mean heart rate 
on Holter ECG from 76/min to 67/min 
(approximately 12%) (22). 
 
6. Cardiac rehabilitation in patients with Atrial 

Flutter 

 
 
There are few studies examining the effect of 
exercise training in patients with atrial flutter. Most 
of the studies are performed in patients with atrial 
fibrillation but also include patients with atrial flutter 
in the analysis, because of the similarity between the 
2 arrhythmias.   
A Norwegian study followed up endurance athletes 
over a 10-year period and described the number of 
individuals who developed atrial flutter during this 
period (23). Out of 3545 men, 52 had atrial flutter. 
On the other hand, there was a dose-response 
relationship between the total duration of endurance 
sports and the risk of developing atrial flutter in men 
over 53 years. Thus, the authors declare that this is 
the first study to establish a dose-response link 
between endurance training and atrial flutter. One of 
the strengths of this study was that investigators 
were able to differentiate between atrial fibrillation 
and atrial flutter based on ECG recording. Even if 
the patients had similar symptoms, differentiation is 
still possible due to the morphology of the atrial P 
wave on the 12 lead ECG. 
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Conclusion: 
Cardiac rehabilitation is a valuable treatment for a 
large spectrum of patients with cardiac arrhythmias. 
Its benefits are based on research that demonstrates a 
decrease in the number and duration of arrhythmia 
episodes, an improvement in quality of life, 
psychological status, and a decrease in morbidity 
and mortality. It also reduces the hospitalization 
duration and readmission. All these data support the 
use of cardiac rehabilitation for patients with 
arrhythmia even though this is underused and 
underappreciated by many clinicians. 
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