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  Abstract-
 
This article presents the results of a study of the peculiarities of cardiac rhythm and 

conduction disturbances in professional football players performing in specific energy-intensive 
positions on the field. The correlation of the revealed violations on the electrocardiogram with the 
presence of bradycardia and the level of physical performance was carried out. It was found that 
among football players playing in the positions of a defensive midfielder and a lateral defender, 
both rhythm and conduction disturbances, which characterize a high degree of heart adaptation 
to physical stress, and disturbances that are an indicator of maladjustment to stress, are 
expressed.
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Abstract- This article presents the results of a study of the 
peculiarities of cardiac rhythm and conduction disturbances in 
professional football players performing in specific energy-
intensive positions on the field. The correlation of the revealed 
violations on the electrocardiogram with the presence of 
bradycardia and the level of physical performance was carried 
out. It was found that among football players playing in the 
positions of a defensive midfielder and a lateral defender, both 
rhythm and conduction disturbances, which characterize a 
high degree of heart adaptation to physical stress, and 
disturbances that are an indicator of maladjustment to stress, 
are expressed. 
Keywords: heart rhythm and conduction disorders; 
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I. Introduction 

ccording to various studies, in professional 
athletes, changes in the electrocardiogram (ECG) 
in chronic overstrain of the cardiovascular system, 

requiring an in-depth examination by a cardiologist, are 
up to 40%, while in people involved in sports only 
periodically, only 12% [1, 2, 3]. Modern standards in the 
interpretation of the ECG in athletes should include the 
determination of the change in indicators both in relation 
to the healthy part of the general population, and in 
relation to the ECG indicators in athletes, which are 
defined as the norm and reflect physiological adaptation 
to physical activity [4,5,6]. 

During preventive examinations, professional 
athletes often reveal electrocardiographic and 
hemodynamic disorders, which can be both a 
consequence of maladaptation processes and a 
consequence of organic cardiological pathology 
[9,11,12]. 

Today, football is one of the most popular team 
sports and the level of competition among professionals 
has increased significantly. In connection with the 
increased level of competition and the popularization of 
the sport itself, the requirements for professional football 
players have also increased, which, in turn, dictates the 
need   for   a  deeper  medical  examination,  taking  into  
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account the specifics of not only the playing sport itself, 
but also the specifics of the duties of the players on the 
field. Based on the foregoing, the study of cardiac 
arrhythmias and conduction disturbances, which are a 
manifestation of heart maladjustment, in football players 
playing in specific energy-consuming positions is 
relevant. 

Purpose of the study is to investigate the features of 
heart rhythm and conduction disorders in football 
players playing specific roles. 

II. Material and Research Methods 

The high level of competition in modern 
professional football has greatly complicated the game 
itself and the degree of tactical component in it. Today, 
football players, starting from a young age, are played in 
certain positions, which narrows the range of their duties 
on the field and affects the formation of the 
physiological properties of the body. In modern football, 
many positions or roles have appeared that require the 
player to have certain physical qualities that the athlete 
has been training for many years. Given the specifics of 
the style of play at the present time, among the 
numerous roles in football, two positions can be 
distinguished that require the highest performance and 
endurance from an athlete - the position of an extreme 
defender (in the specific language of football is called " 
lateral " or in the specific language of football is called 
"libero"). Players from both positions cover the longest 
distances during matches and their style of play requires 
tremendous stamina on the pitch [7,8,10]. In this regard, 
the analysis of rhythm and conduction disturbances was 
carried out in these groups of players, as the most at 
risk of developing heart maladjustment to physical 
exertion. 

The study included 77 football players, who are 
the representatives of main and reserve squads from 11 
teams of the country's professional league. Among the 
surveyed, 40 players played in the position of a 
defensive midfielder, the average age was 25.27±4.97 
years, and 37 players played in the position of fullback, 
the average age was 23.86±4.91 years. During the 
planned in-depth medical examination, all football 
players underwent an ECG at rest, a study of general 
performance (PWC170, kgm/min/kg) using bicycle 
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ergometry and the value of maximum oxygen 
consumption (MIC, ml/min/kg) in terms of PWC170. 

Football players with previously identified 
organic diseases that can cause rhythm and conduction 
disturbances were excluded from the study. Thus, this 
study was aimed only at studying rhythm and 
conduction disturbances as an indicator of heart 
disadaptation as a result of an irrational physical training 
regimen. 

III. Results and Discussion 

Analysis of the ECG showed that sinus 
bradycardia was detected in 65% of football players 
playing in the position of a defensive midfielder (average 
heart rate 56.23±8.83 per minute) and 73% of football 
players who played in the position of fullback (average 
heart rate 55.5±8.79 per minute) min). Bradycardia is 
one of the most common ECG findings in athletes, 
including team sports. Applicable to football players, a 

decrease in heart rate (HR) less than 60 per minute, 
without the presence of organic pathology, can be a 
normal variant and a positive indicator indicating the 
athlete's fitness and his high cardiorespiratory 
endurance. 

An analysis of the prevalence of arrhythmias in 
the examined football players showed that such 
conditions as sinus arrhythmia, pacemaker migration, 
supraventricular and ventricular extrasystole, and 
changes in ventricular repolarization in the form of 
shortening and lengthening of the QT interval occurred 
with approximately the same frequency within 7.5-20%. 
At the same time, attention should be paid to the fact 
that sinus arrhythmia and pacemaker migration were 
inherent in all cases of football players with identified 
bradycardia. Migration of the pacemaker on the ECG is 
also a normal variant in athletes, if it is not accompanied 
by the presence of appropriate symptoms [11,12]. 

 

Figure 1: Prevalence of cardiac arrhythmias in football players.

Sinus or respiratory arrhythmia is typical for 
young athletes and its episodes become more frequent 
with increasing training. Some athletes have a 
pronounced sinus arrhythmia with a difference of 0.6 

seconds, which disappears on the ECG during exercise 
[13,14]. The rest of the aforementioned arrhythmias 
occurred in football players with a heart rate of more 
than 60 beats per minute (Fig. 1). So, in athletes with 
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identified violations of the processes of repolarization, 
symptoms of a decrease in indicators of physical 
endurance and working capacity were determined. 

An analysis of the prevalence of conduction 
disorders revealed only one case of AV blockade of the 
1st degree in players of both groups and 1 case of 
incomplete blockade of the right branch of the His 
bundle and complete blockade of the right or left branch 
of the His bundle. At the same time, AV blockade of the 
1st degree and incomplete blockade of the right bundle 

branch of His were detected only in football players with 
sinus bradycardia (Fig.2). Atrioventricular dissociations 
with normal complexes are also sometimes also found 
in athletes. Their feature is that during functional tests, 
atrioventricular conduction is restored to normal values. 
Atrioventricular blockade of the 1st degree, according to 
statistics, occurs in approximately 2% of healthy athletes 
and in 10–30% of athletes involved in cardiorespiratory 
endurance training [15,16]. 

 

Figure 2: The prevalence of cardiac conduction disorders in football players.

In terms of physical performance, it was 
determined that in football players with identified rhythm 
and conduction disorders in sinus arrhythmia, 
pacemaker migration, 1st degree AV blockade and 
incomplete blockade of the right bundle branch block 
showed that value of PWC170

 ranged from 23.5 to 25.5 
kgm/min/kg. Value of the maximum oxygen 
consumption (MOC) was in the range of 56.4-59.8 
ml/min/kg. In football players with identified rhythm and 
conduction disturbances in the form of supraventricular 
and ventricular extrasystoles, changes in ventricular 
repolarization in the form of shortening and lengthening 
of the QT interval and complete blockade of the right 
and left bundle branches of His, the value of PWC170 

ranged from 20.3 to 22.6 kgm/min/kg. Value of the MOC 
was in the range of 54.3-56.4 ml/min/kg. 

IV. Conclusion 

Thus, the analysis of the ECG results showed 
that professional football players with high performance 
indicators normally have rhythm and conduction 
disturbances, which, depending on the type, may be 

indicators of a high or low level of physical development 
and training of an athlete. In most cases, they can be 
considered as a compensatory reaction associated with 
changes in myocardial contractility, as evidenced by the 
ability or inability of such athletes to demonstrate a high 
level of performance in training and during official 
matches. 
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