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Abstract
Background: Currently, the assessment of heart rate variability (HRV) is one of the most common indicators of the 

condition of the cardiovascular system. The aim of this research was to study the peculiarities of heart rate variability (HRV) and 
microcirculation in students, depending on their sport specialization.

Methods and Results: Our study included the results of a survey of 96 students from 18 to 21 years of age who were the 
members of the national teams of their universities in athletics (n=49) and floorball (n=47). For ECG registration and analysis of 
hemodynamic findings, including those characterizing the HRV, we used the “Medical Soft” sports testing system (“MS FIT Pro”). 
For monitoring, we used the standard hemodynamic patterns (blood pressure, HR, stroke volume, cardiac output, and others), 
statistical and spectral indicators of the HRV, as well as an integral criterion of the state of microcirculation. The studied HRV 
parameters in most students generally were within the age range. At the same time, track and field athletes have large adaptive 
resources and, consequently, a more optimal level of myocardial fitness, in comparison with floorball players.

Conclusion: The orientation of sports training among students affects heart condition.(International Journal of Biomedicine. 
2021;11(2):169-172.) 
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Introduction
Currently, the assessment of heart rate variability 

(HRV) is one of the most common indicators of the condition 
of the cardiovascular system.(1-3) It has been shown that HRV 
analysis is able to verify both the intracardiac mechanisms 
of hemodynamic regulation and the nature of external 
(neurohumoral, metabolic and other) influences on the heart 
rate (HR).(1,2,4,5) On this basis, an integrated study of HRV 

has demonstrated its informative value in various diseases 
and pathological conditions, including directly cardiological 
(for example, hypertension(6)) and extracardiac pathology (in 
particular, severe burns (7) and alcohol withdrawal (8)).

A separate aspect of the use of the HRV examination 
is to monitor the state of various social groups, including the 
youth, who a priori should be classified as “practically healthy 
persons.” (9,10) However, this group showed various disorders 
of the cardiovascular system,(3,9,10) and from the standpoint 
of diagnosing premorbid pathology, this problem has not 
been studied in depth. Another poorly covered problem is the 
analysis of cardiovascular reserves in most students who are 
actively involved in sports.(3,11,12) In this regard, there is certain 
information on load tolerance(12,13) and stressful situations.(11,14) 
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Furthermore, there is indication of a connection between the 
progress of students in study and the level of their physical 
activity, according to HRV parameters.(11,14,15) At the same time, 
there exists only indirect evidence of the unequal state of the 
HR depending on the sports orientation of the student.(16,17) It is 
essential to mention that taking this fact into consideration can 
affect the degree to which negative cardiovascular incidents are 
detected.(18-20) This determines the necessity for more detailed 
examination of HRV condition in various groups of students.(21) 

The aim of this research was to study the peculiarities 
of HRV and microcirculation in students, depending on their 
sport specialization.

Material and Methods
Our study included the results of a survey of 96 students 

from 18 to 21 years of age who were the members of the national 
teams of their universities in athletics (n=49) and floorball 
(n=47). The study was carried out in the middle of the day, in a 
calm condition (in the intersessional period, the days free from 
tests or seminars) according to the standard rules of procedure 
for taking an ECG.(1,2,5,6) For ECG registration and analysis of 
hemodynamic findings, including those characterizing the HRV, 
we used the “Medical Soft” sports testing system (“MS FIT Pro”, 
Russia). For monitoring, we used the standard hemodynamic 
patterns (blood pressure, HR, stroke volume, cardiac output, 
and others), statistical and spectral indicators of the HRV, as 
well as an integral criterion of the state of microcirculation.(1-5) 

All the values of these indicators were calculated automatically, 
taking into account the system software. 

Statistical analysis was performed using the Statistica 
6.1 software package  (StatSoft Inc, USA). A probability value 
of P<0.05 was considered statistically significant.

Results
We assessed statistical indicators characterizing the 

HRV of students included in the formed groups (Figures 
1-4). It was found that representatives of both groups do not 
deviate from the age standard for blood pressure.(Fig.1) At the 
same time, the SBP level in floorball players exceeded that in 
runners (P<0.05). On the contrary, no differences were found 
in the DBP level.

Also, the peculiarities of the HR in floorball players 
were relative tachycardia, compared to the group of runners 
(Fig.2); however, in almost all representatives of both groups, 
the values of the measurements were in the physiological 
range.(1,3,4,10) It should be noted that the visible tendency may 
indicate better physical fitness of runners, as it creates a reserve 
to increase the HR.(4,15) The same is evidenced by the patterns 
associated with the HR—stroke volume (Fig.2) and cardiac 
output (Fig.3)—which were found in runners at a lower level 
than in floorball players due to the adaptive restructuring of 
cardiohemodynamics.(11-14)  

With regard to the pNN50 indicator (the percentage of 
adjacent NN [normal-to-normal] intervals that differ from 
each other by more than 50 ms), floorball players significantly 
outperform runners, showing a level of about 35%, which 
may indicate an increased risk of arrhythmogenic incidents in 
students of this group (Fig.4). 

The study of the spectral analysis of the HR (Fig.5) 
showed that the ratio of the spectrum powers in the low and 
high frequency ranges (LF/HF), observed as the main spectral 
indicator of the autonomic support of cardiac rhythm, indicates 
its shift in floorball players towards sympathetic stimulation 
of the myocardium.(2,4,6,17) This is also proved by the level of 
the stress index in the representatives of the study groups.

Finally, the diagnostic measures we used allowed us 
to make a point assessment of microcirculation in student-Fig. 1. The level of SBP and DBP in students, depending on 

their sports specialization. * - P<0.05

Fig. 2. The HR and stroke volume in the students, depending 
on their sports specialization * - P<0.05

Fig 3. The level of cardiac output in students, depending on 
their sports specialization.* - P<0.05
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sportsmen (Fig.6). It was revealed that the activity of 
microcirculation is significantly higher in runners than in 
floorball players. At the same time, in the representatives 
of both groups, this parameter was within the physiological 
limits. 

Discussion
On the one hand, the health of the youth has been 

researched in a significant number of studies,(3,10,11) but, on the 
other hand, it continues to deteriorate due to a lifestyle that is 
not always correct, an increasing academic load and a decrease 

in physical activity.(3,5,16) This is especially true for students 
studying at a medical university, who experience a high level 
of psychoemotional stress associated with a large volume of 
assimilated material and extensive practical training.(5,10) It has 
been shown that the decline in health does not stay the same 
but progresses during the academic year.(10,14,15) In this regard, 
the program “Sport is the second profession of a doctor,” 
which is currently being implemented, seems to be timely. 
At the same time, strict medical monitoring of the basic 
functional systems of students while they are playing sports is 
obligatory.(11-16,18-21) From the indicated positions, the evaluation 
of systemic hemodynamics was monitored by assessing the 
HRV,(10,11,13-16,19) which serves as an informative indicator of the 
direction of the influence of sports activity on the organism of 
students.

Currently, the study of HRV is the common way to test the 
functional reserves of the cardiovascular system of athletes;(12-20) 

however, in relation to students who systematically go in for 
sports, such data are few. Therefore, within the framework of 
our research, hemodynamic evaluation was assessed using the 
“Medical Soft” sports testing system, on the basis of which 
not only the HRV features in the student-sportsmen were 
established, but it was also demonstrated that the chosen sport 
affects the features of cardiovascular adaptation to loads. So, 
under conditions of physiological rest, in runners relative 
to floorball players, a lower level of SBP, HR, and, as a 
consequence, decreased values of stroke volume and cardiac 
output were recorded. Moreover, runners had a higher level of 
the indicator characterizing microcirculation. Such data indicate 
that although all measurements are within the age range for 
representatives of both groups, runners have larger resource for 
adapting the cardiovascular system to intensive activities.

In conclusion, the studied HRV parameters in most 
students generally are within the age range. At the same time, 
track and field athletes have large adaptive resources and, 
consequently, a more optimal level of myocardial fitness, in 
comparison with floorball players. Thus, the orientation of 
sports training among students affects heart condition.
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