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Evaluation and comparative analysis
of the type of heart rate regulation for load
determination in physical culture lessons
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Abstract
Objective of the study was to determine the type of heart rate regulation of younger schoolchildren as an indicator of adapta-
tion to school loads, including physical exercises in physical education lessons and in sports sections.
Methods and structure of the study. The analysis of heart rate variability in schoolchildren aged 7-10 years was carried out,
in which 156 schoolchildren (70 boys and 86 girls) took part. The study was carried out with the apparatus "Varicard" with the
software "Integrated system of cardiointervalometry”, version 6.2. Indicators of heart rate variability are objective indicators of
the tone of the autonomic nervous system (its sympathetic and parasympathetic divisions). They also reflect an assessment
of the severity of the body's adaptive response to external stimuli (training load, physical activity, living conditions, region of
residence, weather and other stressors). The functional state was assessed using a 4-point system (4 types of regulation).
Results and conclusions. In the age group of 7-8 years, the third type of regulation predominates (moderate predominance
of parasympathetic activity). The third type of regulation prevails in both boys and girls. The functional state is very good, the
optimal state of the regulatory systems. These schoolchildren are shown physical education classes, motor loads without re-
strictions. A third of the surveyed schoolchildren in this age group has the first type of regulation, which indicates a moderate
tension of regulatory systems. Schoolchildren with the first type of regulation are advised to limit emotional stress, physical
education without restrictions. In the age group of 9-10 years, the third type of regulation also prevails in both boys and girls.
In the general group, this is 60.5%. In this age group with the first type of regulation, there are twice as many girls as boys. As
a result of the study, it was found that 81.4% of schoolchildren aged 7-10 years old can engage in physical education without
restrictions. And 18.6% of schoolchildren are shown physical education classes in a health-improving mode.
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Introduction. Currently, the state pays special at-
tention to preserving the health of the younger gen-
eration and increasing the attractiveness of physical
education and sports. The unfavorable climatic condi-
tions of the European North place high demands on
the adaptive systems of the human body as a whole,
and even more so when engaging in physical exercise
at the age of 7-10 years (junior schoolchildren), when
the body’s adaptive systems are being formed.

Objective of the study was to determine the type
of heart rate regulation of younger schoolchildren as
an indicator of adaptation to school loads, including

physical exercises in physical education lessons and
in sports sections.

Methods and structure of the study. 156
schoolchildren from 7 to 10 years old took part in the
experiment, including 86 girls and 70 boys. All school-
children were divided into 2 groups: 7-8 years old and
9-10 years old. The study of heart rate variability (HRV)
was carried out no earlier than 1.5-2 hours after eat-
ing, in a room with a temperature of 20-22 degrees.
At the time of the examination, all interference leading
to emotional arousal was eliminated, and no physical
activity (physical education lesson or sports training)
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was carried out before the observation. When analyz-
ing HRYV, an individual approach was carried out tak-
ing into account the type of autonomic regulation,
according to the classification of N.l. Shlyk [7]: mod-
erate predominance of central regulation (type I), pro-
nounced predominance of central regulation (type Il),
moderate predominance of autonomous regulation
(type ), pronounced predominance of autonomous
regulation (type IV). The study was carried out using
a Varicard device with the software “Integrated Cardi-
ointervalometry System”, version 6.2.

Results of the study and discussion. Variability
or variability, including heart rate, reflects the influence
of control signals that reconfigure organs or systems
in the interests of maintaining homeostasis or adapt-
ing the body to new conditions. Indicators of heart rate
variability are objective indicators of the tone of the
autonomic nervous system (its sympathetic and para-
sympathetic divisions). They also reflect an assess-
ment of the severity of the body’s adaptive response
to external stimuli (educational load, physical activity,
living conditions, weather and other stressors).

In the spectrum of short recordings (from 2 to 5
minutes), to assess nonspecific adaptation mecha-
nisms, it is customary to distinguish three main spec-
tral components of the total power (TP) of HRV: a) very
low (VLF), b) low (LF) and c) high frequencies (HF).
Based on the data obtained, the vegetative indicator
and type of regulation were calculated. The functional
state was assessed using a 4-point system (4 types of
regulation).

In the age group of 7-8 years (Table 1), the third
type of regulation predominates (moderate predomi-
nance of parasympathetic activity). 51.4% (36 people)
who took part in the survey have it. The third type of
regulation predominates both among boys - 48.3%
(14 people) and among girls - 53.7% (22 people). The
functional state is very good, the optimal state of the
regulatory systems. These schoolchildren are recom-
mended to participate in physical education and phys-

Table 1. Type of heart rate regulation in the age
group 7-8 years

ical activity without restrictions. It is noteworthy that a
third of the examined schoolchildren in this age group
have the first type of regulation, which indicates mod-
erate tension in regulatory systems. These are boys
- 34.5% (10 people) and girls - 31.7% (13 people).
Schoolchildren with the first type of heart rate regula-
tion are advised to limit emotional stress and engage
in physical exercise without restrictions. Schoolchil-
dren with the second type of regulation (reduced func-
tional state of regulatory systems) 10% (7 people) are
recommended to engage in physical education in a
health-improving mode, excluding high-intensity ex-
ercises. This type of heart rate regulation may reflect
severe fatigue of the body. The fourth type of regula-
tion 5.7% (4 people) may be “physiological” or reflect
overfatigue and overstrain of the body. These physical
education schoolchildren are assigned to a low-inten-
sity health treatment group.

In the age group of 9-10 years (Table 2), the third
type of regulation also predominates both in boys -
63.4% (26 people) and in girls - 57.8% (26 people). In
the general group this is 60.5% (52 people). In this age
group with the first type of regulation, there are twice
as many girls as boys (24.4% and 12.2%, respective-
ly). Iltis noteworthy that there are almost three times
more schoolchildren with the fourth type of regulation
in the age group of 9-10 years than in the group of 7-8
years (15.1% and 5.7%, respectively). This may be
due to the increasing study load, increased time spent
playing on the computer and mobile phone, and dis-
ruption of work and rest schedules. This study once
again confirms that the number of children participat-
ing in the health treatment group is increasing from
year to year.

Conclusions. The study revealed that 81.4% of
schoolchildren (127 people) aged 7-10 years can en-
gage in physical education without restrictions. This
is 56.4% (88 people) with the third type of heart rate
regulation and 25% (39 people) with the first type of
heart rate regulation. Schoolchildren with the second

Table 2. Type of heart rate regulation in the age
group 9-10 years

Groups Type of regulation Groups Type of regulation

1 2 3 4 1 P 3 4
General group (n=70) 23 7 36 4 General group (n=86) 16 5 52 | 13
Boys (n=29) 10 S 14 2 Boys (n=41) 5 5 26 5
Girls (n=41) 13 4 22 2 Girls (n=45) 11 -- 26 8
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and fourth types of regulation (18.6%, 29 people) are
recommended to take physical education classes in a
health-improving mode. This must be taken into ac-
count in physical education lessons to preserve the
health of the younger generation.
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