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Functional features of the heart of swimmers
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Introduction. Regular muscle training has a stimu-
lating effect on the entire body [6, 9]. Systematic physi-
cal training has a positive effect on its morphological, 
biochemical and physiological characteristics [4, 11]. 
In the case of their rational dosing, stimulation of vital 
processes in all internal organs is achieved [1, 7].

It is very important to study the impact of regular 
physical activity on the morphology and contractility of 
the myocardium. Registration of these indicators al-
lows assessing the state of functional capabilities of 
the heart [3, 8]. For the physiology of sports, the study 
of the characteristics of the heart in swimmers is of 
particular importance, since this information contrib-
utes to understanding the mechanisms of adaptation 
of the heart to regular loads in the aquatic environment 
[2]. Achieving high effectiveness of swimming training 
is possible only when taking into account the dynam-
ics of cardiac indicators in trainees [12].

Objective of the study was to evaluate the car-
diac activity of young swimmers.

Methods and structure of the study. The study 
was conducted on 19 young swimmers aged 18 to 21 
years. All of them regularly for at least three years went 
in for swimming in the pool for at least 40 minutes per 

session four times a week. The control group included 
22 clinically healthy young men aged 18 to 21, lead-
ing a physically inactive lifestyle. All patients under-
went an ultrasound examination of the heart using an 
SSD-80 ultrasound echocardiograph manufactured 
by Aloka (Japan).

Mathematical processing of the results was car-
ried out by computer by calculating the value of Stu-
dent’s t-test. Differences between the parameters of 
the compared groups were considered significant at 
p<0.05.

Results of the study and their discussion. Sys-
tematic swimming in the pool contributes to positive 
functional changes in the heart (see table). The most 
obvious differences between both groups of obser-
vation were noted in the parameters of the left parts 
of the heart. The diameter of the left atrium in swim-
mers tended to exceed the control level (by 6.1%). In 
physically exercising, the anterior-posterior size of the 
left ventricle during diastole was 5.7% higher than the 
control. The decrease in this indicator tended to pre-
vail among those who went in for swimming (by 6.9%). 
The thickness of the posterior wall of the left ventricle 
during diastole was 15.7% higher in swimmers. At the 
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same time, the value of the end diastolic volume of the 
heart in them showed a tendency to yield to the value 
in the control (8.9%).

Myocardial mass in swimmers was significantly 
higher (by 17.9%) than in the control group. This in-
dicated the development of some physiological myo-
cardial hypertrophy during swimming loads. Its sever-
ity was small, which did not change the magnitude of 
their stroke volume, which remained comparable in 
both observation groups. The ratio of diastolic final 
volume to the mass of the myocardium in swimmers 
was higher than in the control.

In the posterior wall of the left ventricle, the rate 
of relaxation prevailed in experienced swimmers over 
this indicator in physically untrained by 35.0%.

It can be assumed that swimming contributes to 
the development of left ventricular hypertrophy, as in-
dicated by an increase in the thickness of its posterior 
wall and an increase in its mass even with the stability 
of the volume of its cavity, which in the examined ath-
letes corresponded to the values   in the control group.

A high rate of onset of myocardial relaxation is typi-
cal for people who exercise regularly [11]. The high-
est rate of development of relaxation of the walls of the 
left ventricle reflects the time of implementation of this 
phenomenon during diastole [12]. In our observation, 
this parameter was increased in swimmers. However, 
the value of this indicator is very unstable and experi-
ences dynamics even during one ultrasound observa-
tion. In this regard, this indicator cannot be considered 
completely reliable for making final judgments.

 Conclusions. Regular swimming has a beneficial 
effect on the physiological capabilities of the heart. 
Systematic swimming training contributes to an in-
crease in the mass of the left ventricular myocardium 
and the preservation of its functionality without the de-
velopment of signs of dilation in it. Regular swimming 

exercises lead to a functionally beneficial increase in 
the rate of left ventricular relaxation.
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Recorded indicators in male swimmers taken in the study
Indicator Swimmers, M±m, n=19 Control, M±m, n=22

Myocardial mass, cm3/kg 2,57±0,17 2,18±0,12  
р<0,05

Ejection fraction, % 61,65±1,34 60,21±0,80

Left atrial diameter, cm/m2 1,92±0,06 1,81±0,05

Antero-posterior size of the left ventricle in 
diastole, cm

5,39±0,16 5,10±0,11

Reduction of the anterior-posterior value of 
the left ventricle,%

35,19±0,78 32,92±0,65

Diastolic thickness of the left ventricle in the 
posterior wall, cm

1,18±0,10 1,02±0,07  
р<0,05

End diastolic volume of the heart, cm3/kg 1,79±0,11 1,95±0,07

Stroke volume, cm3/kg 1,11±0,12 1,09±0,08

The highest rate of relaxation of the left ven-
tricle in the posterior wall, cm/s

13,5±1,18 10,0±0,45  
р<0,05

Ratio of end-diastolic volume to myocardial 
mass, cm3/kg

0,72±0,08 0,92±0,07 
р<0,01

       Note: p - statistical significance of differences between groups.
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