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Abstract
Purpose: to reveal the fighting style of veteran boxers based on the individual factor structure of
psychophysiological and biomechanical indicators.
Material and methods. The study involved 42 qualified veteran boxers (aged 45-50). A biomechanical analysis
of the indicators of the movement speed of various points and the values of the joint angles while performing a
direct blow by boxers has been used as a research method. The psychophysiological method has been used to
determine the time of a simple and complex reaction under standard conditions and in various testing modes.
Descriptive Statistics and Factor Analysis have been applied as methods of statistical analysis.
Results. Two main factors have been identified in the structure of the complex performance of qualified veteran
boxers,. Factor 1 (55.063% of the total aggregate variance) is named "Speed". Factor 2 (44.937% of the total
aggregate variance) stands for “Speed Endurance”. Individual factor structure, which is characterized by the
distinctive factor "Speed and Coordination Endurance" by more than 80% as well as by the marked factor
"Speed" by less than 30% is considered to be a particularity of the tempo style boxers. Individual factor structure,
which is characterized by the intensity of the factor "Speed" by more than 80%, and by the distinctive factor
"Speed and Coordination Endurance" by less than 30% is considered to be typical for the playing style boxers.
The individual factor structure, which is characterized by the marked factor "Speed" by more than 50%, and by
the intencity of the factor "Speed and Coordination Endurance" by less than 30% is seen to be peculiar to the
strength style boxers.
Conclusions. It is shown that the psychophysiological features of boxers of different fighting styles are reflected
in the features of the direct strike technique. The lack of speed at the beginning of the movement in tempo style
boxers is supplemented and compensated by the high speed of movement. Playing style boxers are
characterized by a high speed of movement at the very beginning of the strike. Strength style boxers are
characterized by the gradual development of movement speed.
Key words: technique, boxing, neurodynamics, speed, joint angle, physiology, psychology
Kozin V.Yu., Boychuk Yu.D., Skaliy A.V., Zelenskiy
R.M., Honcharenko V.I., Cieślicka M., Bejtka M.,
2021. https://doi.org/10.34142/HSR.2021.07.03.01
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Анотація
Козін В.Ю., Бойчук Ю.Д., Скалій О.В., Зеленський Р.М., Гончаренко В.І., Цеслицка М., Бейтка М.
Індивідуальна факторна структура біомеханічних і психофізіологічних показників, як основа для
визначення стилю ведення бою кваліфікованих боксерів-ветеранів
Мета: виявити стиль ведення поєдинку боксерів-ветеранів на основі індивідуальної факторної структури
психофізіологічних і біомеханічних показників.
Матеріал і методи. У дослідженні взяли участь 42 кваліфікованих боксера-ветерана (вік 45-50 років). В
якості методів дослідження використовувався біомеханічний аналіз показників швидкості руху різних
точок і значення кутів в суглобах при виконанні прямого удару боксерами. Використовувався
психофізіологічний метод визначення часу простої і складної реакції в стандартних умовах і в різних
режимах тестування. В якості методів статистичного аналізу застосовувався метод описової статистики
(Descriptive Statistics) і метод факторного аналізу
Результати. В структурі комплексної підготовленості кваліфікованих боксерів-ветеранів виділено 2
основних фактори. Фактор 1 (55,063 % від загального сумарної дисперсії) названий «Швидкість». Фактор
2 (44,937% від загальної сумарної дисперсії) був названий «Швидкісна та координаційна витривалість».
Індивідуальна факторна структура, яка характеризується виразністю фактору «Швидкісна та
координаційна витривалість» більш, ніж на 80%, і виразністю фактору «Швидкість» менш, ніж на 30%,
характерна для боксерів темпового стилю. Індивідуальна факторна структура, яка характеризується
виразністю фактору «Швидкість» більш, ніж на 80%, і виразністю фактору «Швидкісна та координаційна
витривалість» менш, ніж на 30%, характерна для боксерів ігрового стилю. Індивідуальна факторна
структура, яка характеризується виразністю фактору «Швидкість» більш, ніж на 50%, і виразністю фактору
«Швидкісна та координаційна витривалість» менш, ніж на 30%, характерна для боксерів силового стилю.
Висновки. Показано, що психофізіологічні особливості боксерів різних стилів ведення поєдинку
відображаються на особливостях техніки прямого удару. Недолік швидкості на початку руху у боксерів
темпового стилю доповнюється і компенсується високою швидкістю переміщень. Боксери ігрового стилю
відрізняються високою швидкістю рухів на самому початку виконання удару. Боксери силового стилю
відрізняються поступовим розвитком швидкості руху.
Ключові слова: техніка, бокс, нейродинамика, швидкість, кут в суглобі, фізіологія, психологія

Аннотация
Козин В.Ю., Бойчук Ю.Д., Скалий А.В., Зеленский Р.Н., Гончаренко В.І., Цеслицка М., Бейтка М.
Индивидуальная факторная структура биомеханических и психофизиологических показателей, как
основа для определения стиля ведения боя квалифицированных боксеров-ветеранов
Цель работы: выявить стиль ведения поединка боксеров-ветеранов на основе индивидуальной
факторной структуры психофизиологических и биомеханических показателей.
Материал и методы. В исследовании приняли участие 42 квалифицированных боксера-ветерана (возраст
45-50 лет). В качестве методов исследования испольльзовался биомеханический анализ показателей
скорости движения различных точек и значеия углов в суставах при выполении прямого удара боксерами.
Использовался психофизиологический метод определения времени простой и сложной реакции в
стандартных условиях и в различных режимах тестирования. В качестве методов статистического анализа
применялся метод описательной статистики (Descriptive Statistics) и метод факторного анализа
Результаты.В структуре комплексной подготовленности квалифицированных боксеров-ветеранов
выделено 2 основных фактора. Фактор 1 (55,063% от общего суммарной дисперсии) назван «Скорость».
Фактор 2 (44,937% от общего суммарной дисперсии) был назван «Скоростная выносливость».
Индивидуальная факторная структура, которая характеризуется выраженностью фактора «Скоростная и
координационная выносливость» более чем на 80%, и выраженностью фактора «Скорость» менее, чем
на 30%, характерная для боксеров темпового стиля. Индивидуальная факторная структура, которая
характеризуется выраженностью фактора «Скорость» более чем на 80%, и выраженностью фактора
«Скоростная и координационная выносливость» менее, чем на 30%, характерная для боксеров игрового
стиля. Индивидуальная факторная структура, которая характеризуется выраженностью фактора
«Скорость» более чем на 50%, и выраженностью фактора «Скоростная и координационная выносливость»
менее, чем на 30%, характерная для боксеров силового стиля.
Выводы. Показано, что психофизиологические особенности боксеров различных стилей ведения
поединка отражаются на особенностях техники прямого удара. Недостаток скорости в начале движения
у боксеров-темпового стиля дополняется и компенсируется высокой скоростью перемещений. Боксеры
игрового стиля отличаются высокой скоростью движений в самом начале выполнения удара. Боксеры
силового стиля отличаются постепенным развитием скорости движения.
Ключевые слова: техника, бокс, нейродинамика, скорость, угол в суставе, физиология, психология
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Introduction
Currently, the development of veteran sports
is being observed. Boxing is no exception [1, 2].
Boxing for middle-aged and elderly people has
different motives: maintaining physical fitness,
maintaining and acquiring skills and abilities of selfdefense, relieving psychological stress, and others
[2]. Boxing is of particular importance for athletes
who have already finished their sports career and
who have a certain sports qualification [3–5]. For
qualified veteran boxers, in addition to the motives
of maintaining their physical shape, maintaining and
improving
self-defense
skills,
relieving
psychological stress, continuing boxing is important
to improve individual skill, sharpening technique, the
ability to continue fighting in the ring with equal and
superior opponents, the opportunity to feel at the
peak struggle and feel like a winner [2, 5].
The continuation of sports by qualified
athletes has certain specific features. This is due to
the fact that with age after 30 years, sarcopenia
occurs - a decrease in muscle mass [6]. This is mainly
due to the loss of fast muscle fibers, which are
responsible for the development of speed and
strength. [7, 8] In this case, endurance decreases in a
different way than strength and speed, in some cases,
up to 35-40 years, endurance even increases [8].
How does the compensation for the loss of
strength and speed occur in middle-aged and elderly
people who continue boxing? Masters of ancient
martial arts continued active classes all their lives,
improving their technical skills [1]. This indirectly
helps to preserve physical qualities as well [9]. In this
regard, the study of the individual technical skill of
qualified veteran boxers is important not only for
building the training process of middle-aged and
elderly boxers, but also from the point of view of a
deep understanding of the patterns of individual skill
development as sports continue.
The famous martial artist Bruce Lee pointed
out that any movement is a manifestation of the
human soul [1]. This means that as technical skill
improves, there is also an increase in the
manifestation of individual psychological and
psychophysiological characteristics that characterize
the features inherent only in this particular person [3,
10, 11]. Therefore, it is important to study the
relationship between the individual characteristics of
the technical skill of qualified veteran boxers and
their
psychophysiological
functions.
Psychophysiological indicators are a physiological
reflection of mental processes, that is, manifestations
of the soul, which can be measured instrumentally
using objective research methods [12]. A number of
10

studies have shown that psychophysiological
indicators are the basis for the style of fighting boxers
[3, 12, 13].
In the modern European tradition, there are
several classifications of fighting styles in boxing [3,
14]. For example, the classical international
classification of styles in boxing mixes such
categories as the distance between opponents and the
nature of the blows [15]. This classification
distinguishes between outfighters, punchers,
swarmers (infighters), sluggers. The outfighter uses
fast long strikes. Fighters of this style must have a
high impact speed and excellent reaction. The
puncher strives to fight at medium range and tries to
defeat the opponent with a series of punches.
Swarmers
or
infighters
deliver
multiple
combinations of punches. The most important
qualities of a swarmer: Speed and coordination
endurance and the ability to maintain good
coordination of movements and aggressiveness for a
long time to impose a tempo on the opponent. A
slugger or brawler often lacks good footwork, which
is compensated for by the force of the blow. The most
important qualities for a slugger are strength and
reaction speed. In the classification adopted in the
CIS countries, fighting styles are based on physical
qualities [3]. Thus, boxers who win through strong
knockout blows are distinguished by high blow
power. Power is determined by the product of
strength and speed. Therefore, these boxers are
characterized by the manifestation of speed-strength
abilities, mainly due to strength. This style of fighting
is called power. Boxers who win due to their high
speed abilities and agility, as well as due to the ability
to quickly vary their actions, belong to the playing
style of the fight. Boxers who impose a tempo on the
opponent and are able to maintain this tempo for a
long time to wear down their opponents belong to the
tempo style of fighting [16].
Currently, no studies have been carried out to
identify analogies between the European
classification and the classification adopted in the
CIS countries. However, both the European
classification and the classification adopted in the
CIS countries have some common features. So, the
reaction speed is one of the defining qualities for the
formation of the style of the duel [17–20]. The
reaction speed is one of the manifestations of
psychophysiological functions that determine the
style of fighting [3, 12, 19].
There are many different methods for
measuring psychophysiological functions: direct
methods that are directly related to surgical
intervention in the brain and indirect, but no less
objective [21-24]. For example, indirect methods for
studying the psychophysiological characteristics of a
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person include measuring the speed of reaction to a
viewed object, to sound, to an object that changes its
position in space, the ability to accurately reproduce
certain intervals of time, and others [21, 23]. At
present, methods of studying psychophysiological
functions are becoming more widespread, which
make it possible to determine not only the reaction
rate, the sense of time, but also the typological
properties of the nervous system: strength, mobility,
resistance to stimuli in time. It can be noted that at
present psychophysiological methods of research
make it possible to instrumentally objectively record
the manifestations of the “soul” [12, 13].
The features of a technical master, which are
the basis for the style of activity, are determined
using biomechanical research methods, which
involve video analysis of the trajectory, speed, time
of movement of various points of the body in space,
as well as analysis of criminality in the joints in the
dynamics of movements [15, 25–27].
Currently, the study of psychophysiological
functions in connection with the individual
characteristics of the technique of movements
according to biomechanical indicators is of great
importance. This makes it possible to quantitatively
determine how and how the peculiarities of brain
activity affect the formation of an individual style of
human activity [3, 12, 13]. For this purpose, qualified
veteran boxers are one of the most suitable
contingents for such studies for several reasons: 1 as a person's age increases, there is an improvement
in technical skill while continuing to engage in a
certain type of activity, including sports; 2 - as the
age increases, the manifestation of individual
psychological and psychophysiological traits occurs;
3 - the study of the peculiarities of technical mastery
of qualified athletes of middle and elderly age in
conjunction with the individual characteristics of
psychophysiological functions is important as a tool
for cognition of motor and psychophysiological
manifestations of various styles of activity [2].
However, there is much less scientific
research on veteran athletes today than on younger
active athletes. This provision concerns all aspects of
studying the characteristics of the training process of
qualified athletes: the development of physical
qualities (strength, speed, endurance, flexibility,
dexterity), psychological preparation, improvement
of technical skill, alternation of load and rest, the use
of various methods of restoration of working
capacity and other aspects [28] ... Despite the high
relevance, the least studied issue is the relationship
between the characteristics of technical skill and
psychological (psychophysiological) functions.
Therefore, the determination of the relationship
between psychophysiological and biomechanical
11

indicators at the present stage is a relatively new,
previously not studied, task.
The study of relationships is traditionally
carried out using correlation analysis [29]. At the
present stage, the use of factor analysis is also very
widespread [30]. Factor analysis is used when it is
necessary to identify the relationship between a large
number of indicators and reduce these indicators to a
smaller number of factors. Each factor brings
together a group of the most interrelated indicators.
Indicators included in different groups, while little
related to each other. Thus, the determination of the
factor structure of various aspects of any state
(including the fitness of athletes) allows us to reveal
the hidden relationships between different indicators
reflecting different aspects of this state, in our case,
the fitness of athletes [31].
In sports, it is also relevant to identify the
individual severity of each factor for each case
(athlete). This makes it possible to analyze the
characteristics of the readiness of each athlete not
only by individual indicators, but in a complex way,
by groups of interrelated indicators. Thus, an
individual factorial structure of athletes' fitness is
obtained [31, 32].
In this regard, in order to identify the
relationship between the peculiarities of the nervous
system and the technical skill of athletes, it is most
expedient at present to determine the general and
individual factor structure of readiness based on the
analysis of biomechanical and psychophysiological
indicators.
Purpose: to reveal the fighting style of
veteran boxers based on the individual factor
structure of psychophysiological and biomechanical
indicators.

Material and methods
Participants
The study involved 42 qualified veteran
boxers (age 45-50 years, body length - 178.67 ± 8.26
cm, body weight - 70.96 ± 9.38 kg). The total
experience of boxing for the participants was 20-25
years. Athletes differed in the following way: a
prerequisite for participation in the study was the
presence of a sports qualification in the past not
lower than a candidate for master of sports (winners
of competitions not lower than the city and regional
level) and the regularity of training for the last 10
years 3-4 times a week. The study was carried out on
the basis of sports clubs "KhTZ", "Vostok",
"Metalist" in Kharkov, Ukraine.
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All participants were aware of the objectives
of the study and agreed to participate.
Procedure
The study was conducted from April 18 to
May 25, 2021. At first, video filming of athletes was
carried out when performing a direct blow in boxing.
Each athlete performed a series of strikes alternately
with the right and left hands in the training session
against the background of a visible object for
subsequent calibration with known dimensions.
Video filming was carried out at training sessions
from 18-00 after a short warm-up in the boxing gym
of the KhTZ sports club. During one training session,
10-12 people were filmed. The next day after the
video
filming,
the
athletes
underwent
psychophysiological testing also from 18-00. When
conducting psychophysiological testing, athletes
were initially asked to pass the proposed tests in a
training mode. Psychophysiological testing was
carried out in the classroom for theoretical studies of
the sports club "KhTZ".
Biomechanical Analysis of Direct Punch
Technique in Boxing
We have chosen the direct punch as the main
element for the analysis of the athletic technique of
qualified veteran boxers. The choice of direct hit was
due to the fact that it is the main technical element in
boxing. This stroke is the most standardized of all
boxing elements and provides the least variability in
execution. This element is perfectly mastered by all
qualified boxers, in particular - veteran boxers. Also,
the individual style of movements is most traced
precisely in those movements that are performed
most automatically, that is, with minimal control
from the side of consciousness. This blow is the most
convenient for biomechanical analysis using video
filming, since it is performed practically in the same
plane.
Biomechanical analysis of the direct kick
technique in qualified veteran boxers was carried out
using the Kinovea software, version 0.8.15. (Fig. 1).
Kinovea software allows you to perform video
motion analysis. It is intended for athletes, coaches,
health professionals, and sports research. Also, the
software can be useful for specialists in the field of
ergonomics or animation. The main function of
Kinovea is to view and analyze sports videos. The
main tools used by users are "Line", "Chronometer",
"Tracking", "Angles". The Line and Chronometer
functions allow you to measure distance and time,
while the Semi-automatic tracking tool can track
both path and time. When working with Kinovea,
12

you can use video from external sources: video
cameras, smartphones, and so on [33, 34].
To analyze the biomechanical parameters of
the direct strike technique of qualified veteran
boxers, 6 frames were selected at a speed of 26
frames per second. Thus, the time of one frame was
0.03-0.04 s (Fig. 1-3). The duration of the direct
impact was 0.13-0.16 s, depending on how many
frames were analyzed (5 or 6, respectively). The
distance was calibrated along the length of a special
device, against the background of which video
filming was carried out (138 cm). The movement
time was determined by the stopwatch indicators in
the program. The speed of movement of the fist,
shoulder joint, elbow joint, knee joint was
determined (V, ms-1) (Fig. 1). We also determined
the angles between the shoulder and the torso (angle
at the shoulder joint), between the shoulder and
forearm (angle at the elbow joint), between the thigh
and lower leg (angle at the knee joint) (degrees) (Fig.
1).
A total of 10 videos of a direct hit were
analyzed for each athlete. Of the 10 videos, the best
movement speed metrics were analyzed for each
athlete. The total number of video recordings was
420. The point of greatest extension of the striking
arm in the elbow and shoulder joints was chosen as
the end of the impact. In each video, 6 frames were
selected for analysis (duration of a direct impact). If
the impact ended on the fifth frame, then the sixth
frame was excluded from the analysis. Earlier in the
fifth frame, more than one athlete did not end up with
a direct hit. Thus, the total duration of a direct blow
in boxing among qualified veteran boxers was 0.130.16 s: the first frame - 0 s (start of movement), the
second frame - 0.03 s, the third frame - 0.06 s, the
fourth frame is 0.10 s, the fifth frame is 0.13 s, and
the sixth frame is 0.16 s. The point of the minimum
angle between the shoulder and the torso (shoulder
joint), from which the movement of the striking arm
begins, was chosen as the start of the strike. Some
athletes performed a swing first and pulled their arm
back before starting the strike. For these athletes, the
point was taken as the beginning of the strike, from
which the forward movement of the striking arm
began. The angle at the shoulder joint in this case had
a negative value.
To analyze the angles in the joints, the
"Angles" tool was selected on the toolbar of the
Kinovea 0.8.15 program. The point of the apex of the
angle was selected, then the angle for analysis was
determined. The angle chosen for analysis was
determined in each frame (Fig. 1).

Health, sport, rehabilitation
Здоров’я, спорт, реабілітація
Здоровье, спорт, реабилитация

7(3)

Fig. 1. Determination of the speed of movement of
various points of the body and angles in the joints
when performing a direct blow in boxing using the
program Kinovea 08.15
Tracking the trajectory for the subsequent
analysis of the distance and speed of movement of
each point, we carried out as follows (Fig. 1): 1 select a point for analysis; 2 - select the "Track Path"
option; choose the "End Path Edition" function; 3 the analyzed point was corrected for each frame; 4 Select the "Configuration" function and set the
"Distance" function. The display showed the distance
from the beginning of the movement to the selected
segment of the path. To measure the speed of a point,
we selected the “Configuration” function, and then
we selected the “Speed” function. We chose meters
per second as the unit of measurement. The
measurement results were exported to the EXCEL
program.
Psychophysiological methods
With the help of the computer program
"Psychodiagnostics" (Kharkiv, Ukraine, KhNPU),
the following parameters were established that
characterize
the
psychophysiological
state,
typological features of the nervous system, indicators
of the performance of the nervous system and
indicators of attention [35]:
- a set of indicators of the time of a simple
visual-motor reaction (average value of 30 attempts
(ms), standard deviation (ms), number of errors;
duration of exposure (signal) - 900 ms.
- a set of indicators of a complex visualmotor reaction of choosing 2 elements out of 3
(average value of 30 attempts (ms), standard
deviation (ms), number of errors; duration of
exposure (signal) - 900 ms.
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- a set of indicators of a complex visualmotor reaction of the choice of 2 elements out of 3 in
the feedback mode, i.e. when the response time
changes, the signaling time changes.
The "short version" is carried out in the
feedback mode, when the duration of exposure
changes automatically depending on the response of
the subject: after the correct answer, the duration of
the next signal is reduced by 20 ms, and after the
wrong one, it increases by the same amount. The
range of variation of the signal exposure during the
work of the subject is 20–900 ms, with a pause
between exposures of 200 ms. The correct answer is
to press the left (right) mouse button when displaying
a certain exposure (image) or during a pause after the
current exposure. In this test, the time to reach the
minimum signal exposure and the time to the
minimum signal exposure reflect the functional
mobility (speed) of nervous processes; the number of
errors reflects the strength of nervous processes (the
lower these parameters, the higher the speed
endurance of the nervous system) [12, 13, 36]. The
duration of the initial exposure is 900 ms; the value
of the change in the duration of signals with correct
or erroneous answers is 20 ms; pause between signal
presentation - 200 ms; number of signals - 50.
Indicators. which were recorded: the average value
of the latency period (ms); standard deviation (ms);
number of mistakes; test execution time (s);
minimum holding time (ms); time to reach minimum
signal exposure (s).
Statistical analysis
We used the following statistical analysis
methods using the SPSS - 17.0 program.
1. Descriptive statistics (Analyze Descriptive Statistics). We used this method to get an
overview of the analyzed sample of qualified veteran
boxers. We calculated the following indicators:
̅̅̅, standard
Minimum, Maximum, Mean value (𝑥)
deviation (S). In total, 52 indicators were analyzed,
of which - 42 indicators of the biomechanics of the
direct hitting technique in boxing and 10 indicators
of the psychophysiological capabilities of athletes.
2. Factor analysis by the method of principal
components. We used factor analysis to identify
hidden relationships between variables and to reduce
52 analyzed indicators to fewer factors. We also used
factor analysis to determine the individual severity of
each factor for each athlete. For each athlete, the
values of a large number of variables were translated
into values of a small number of factors.
Before carrying out the factor analysis, all
indicators of the examined athletes were checked
using the Chi-square test for compliance with the
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normal distribution. After obtaining the results
confirming the compliance with the normal
distribution of all indicators used in factor analysis,
further calculations were carried out, requiring
compliance with the normal distribution of the
analyzed indicators. At the beginning of the factor
analysis procedure, we analyzed the correlation
matrix. Correlation analysis showed that most
indicators are closely correlated with each other (r =
0.7-0.9; p <0.05; p <0.01 p <0.001) (Appendix 1).
Factor analysis was performed using the
following SPSS 17.0 software options: Analyze Dimension Reduction - Factor. We have chosen to
infer the following data: Initial solution, Correlation
matrix, eigenvalues of factors. When generating the
factors, the default option was left: the eigenvalues
of the factors are greater than 1. Thus, in the
explained Total Variance Explained, the factors were
formed only by those components whose eigenvalues
are greater than 1. The maximum number of
iterations for convergence was also left the default is
25. The rotation method was chosen Varimax with
Kaiser normalization. The option was used to derive
factor loadings (correlation coefficients between
individual variables and factors) after rotation. Factor
loads were sorted in descending order. The derivation
of factor loadings (correlation coefficients of
indicators with factors) less than 0.7 was excluded.
The derivation of indicators with unreliable factor
loadings was also excluded. Based on the analysis of
the indicators that were included in each factor, we
gave names to the factors.
We used the values of the factors for each
case (for each athlete) in absolute values and in
values expressed as a percentage of the maximum
value for a given sample. Thus, we have obtained a
general and individual factor structure of the
complex readiness of qualified veteran boxers based
on the
analysis of biomechanical
and
psychophysiological indicators.

Results
The analysis of biomechanical and
psychophysiological indicators of qualified veteran

boxers showed the following (Table 1). The average
values of the speed of a simple visual-motor reaction,
a choice reaction, a choice reaction in the feedback
mode, the time to reach the minimum signal
exposure, the time of the minimum signal exposure,
the total test execution time among qualified veteran
boxers does not differ from the values of qualified
boxers and representatives of other martial arts aged
18-25 years [3, 11]. However, the number of errors
in the selection reaction test in the feedback mode in
our sample was less than in younger athletes. For
young qualified boxers this value was 22-23 errors,
for veteran boxers this value was 18.67 ± 1.26,
Minimum = 17, Maximum = 20. The data obtained
indicate that qualified veteran boxers have a higher
ability to maintain high efficiency of the nervous
system when performing tasks that require high
speed and accuracy within a certain period of time
(90-120 s). This also indicates that qualified veteran
boxers have higher speed and coordination
endurance of the nervous system.
The greatest scatter in the values of the
angles in the joints was detected at 1-2 frames (0-0.03
s from the beginning of the movement) (Table 1).
This is due to the fact that some boxers, at the
beginning of a direct blow, perform a backward
movement with their hand for a swing. As a result,
the maximum angle at the shoulder joint at the
beginning of the movement is (-7.00) degrees.
However, most athletes perform this movement from
a positive shoulder position. At the end of the
movement (4-6 frames, 0.10-0.16 s from the
beginning of the movement) the value of the angle in
the shoulder joint is 65.33 ± 0.95 degrees (Table 1).
The angles in the elbow joint range from 65.33 ± 0.95
to 158.33 ± 10.66 degrees. The angles in the knee
joint are 135.00 ± 7.16 degrees to 154.67 ± 12.04
degrees (Table 1).
Thefist movement speed ranges from 2.28 ±
0.83 m·s-1 to 9.78 ± 1.64 m·s-1. The shoulder
movement speed ranges from 1.60 ± 0.66 m·s-1 to
3.34 ± 1.73 m·s-1. The elbow movement speed ranges
from 1.68 ± 0.20 m·s-1 to 5.75 ± 1.84 m·s-1. The knee
movement speed ranges from 0.55 ± 0.16 m·s-1 to
2.31 ± 0.18 m·s-1 (Table 1).
Table 1

Values of biomechanical and psychophysiological indicators of qualified veteran boxers
Indicators
Simple visual-motor reaction time (ms)
Selection response time (ms)
Errors in the test for reaction of choice (number)
Standard deviation of selection response time (ms)
Selection response time in feedback mode (ms)

Minimum
292.00
525.00
1.00
3.61
449.00
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Maximum
314.00
590.00
13.00
3.72
513.00

𝑥̅
302.00
561.00
8.67
3.65
471.67

S
9.20
27.32
5.50
0.05
29.63
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Errors in the selection reaction test in the feedback
mode (number)
Standard deviation of response time of selection in
feedback mode (ms)
The minimum signal exposure time in the test for the
selection reaction in the feedback mode (ms)
Total time to complete the test for the selection
reaction in the feedback mode (s)
Time to reach the minimum exposure of the signal in
the test for the selection reaction in the feedback mode
(s)
Shoulder angle at position * 1 (degrees)
Shoulder angle at position 2 (degrees)
Shoulder angle at position 3 (degrees)
Shoulder angle at position 4 (degrees)
Shoulder angle at position 5 (degrees)
Shoulder angle at position 6 (degrees)
Elbow angle at position 1 (degrees)
Elbow angle in position 2 (degrees)
Elbow angle at position 3 (degrees)
Elbow angle at position 4 (degrees)
Elbow angle at position 5 (degrees)
Elbow angle at position 6 (degrees)
Knee angle in position 1 (degrees)
Knee angle in position 2 (degrees)
Knee angle in position 3 (degrees)
Knee angle in position 4 (degrees)
Knee angle in position 5 (degrees)
Knee angle in position 6 (degrees)
Fist movement speed in position 1 (m·s-1)
Fist movement speed in position 2 (m·s-1)
Fist movement speed in position 3 (m·s-1)
Fist movement speed in position 4 (m·s-1)
Fist movement speed in position 5 (m·s-1)
Fist movement speed in position 6 (m·s-1)
Shoulder speed in position 1 (m·s-1)
Shoulder speed in position 2 (m·s-1)
Shoulder speed in position 3 (m·s-1)
Shoulder speed in position 4 (m·s-1)
Shoulder speed in position 5 (m·s-1)
Shoulder speed in position 6 (m·s-1)
Elbow speed in position 1 (m·s-1)
Elbow speed in position 2 (m·s-1)
Elbow speed in position 3 (m·s-1)
Elbow speed in position 4 (m·s-1)
Elbow speed in position 5 (m·s-1)
Elbow speed in position 6 (m·s-1)
Knee speed in position 1 (m·s-1)
Knee speed in position 2 (m·s-1)
Knee speed in position 3 (m·s-1)
Knee speed in position 4 (m·s-1)
Knee speed in position 5 (m·s-1)
Knee speed in position 6 (m·s-1)

17.00

20.00

18.67

1.26

3.84

4.05

3.98

0.10

400.00

540.00

460.00

59.59

94.00

107.00

99.33

5.63

43.00

73.00

55.33

12.97

-12.00
-7.00
55.00
78.00
75.00
75.00
58.00
64.00
49.00
107.00
144.00
122.00
119,00
125.00
128.00
142.00
143.00
143.00
0.00
1.15
4.63
6.47
2.07
0.86
0.00
1.29
1.74
1.06
1.06
0.66
0.00
1.65
3.17
4.32
1.51
1.50
0.00
1.39
0.83
0.36
0.29
0.23

37.00
38.00
77.00
86.00
96.00
96.00
91.00
66.00
82.00
160.00
169.00
177.00
147,00
140.00
148.00
157.00
163.00
171.00
0.00
3.09
17.52
11.50
8.74
3.31
0.00
2.37
5.71
2.52
2.41
0.91
0.00
2.89
7.04
5.94
4.74
1.96
0.00
3.81
5.10
3.81
0.91
1.69

12.25
15.50
67.00
82.33
86.33
86.33
70.67
65.33
69.33
130.67
158.33
150.00
137,00
135.00
137.67
147.33
151.67
154.67
0.00
2.28
9.78
8.37
5.56
2.47
0.00
1.88
3.34
1.60
1.79
0.80
0.00
2.45
5.75
5.36
3.27
1.68
0.00
2.31
2.29
1.70
0.55
1.11

16.45
17.63
9.20
3.34
8.76
8.76
14.70
0.95
14.70
22.27
10.66
22.74
12,91
7.16
8.28
6.93
8.48
12.04
0.00
0.83
1.64
1.26
1.76
0.15
0.00
0.45
1.73
0.66
0.56
0.11
0.00
0.57
1.84
0.75
1.35
0.20
0.00
0.18
2.01
1.53
0.16
0.64

Notes: * position 1 - frame 1, 0 s from the beginning of the movement (the beginning of the movement); position 2 frame 2, 0.03 s from the beginning of the movement; position 3 - frame 3, 0.06 s from the beginning of the movement;
position 4 - frame 4, 0.10 s from the beginning of the movement; position 5 - frame 5, 0.13 s from the beginning of the
movement; position 5 - frame 6, 0.16 s from the beginning of the movement

The test for normality of distribution of test
indicators showed that all test indicators correspond
to the normal distribution (Asymptomatic
significance according to the χ2 test>0.05;
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significance according to the Monte Carlo test>
0.05). The distribution of indicators of the analyzed
sample does not significantly differ from the Gaus
normal distribution (Table 2).
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Table 2
χ testtest results of biomechanical and psychophysiological indicators of qualified veteran boxers
(n=42)
Simple visual-motor reaction
time (ms)

Selection response time (ms)

Selection response time in
feedback mode (ms)

Errors in the selection
reaction test in the feedback
mode (number)

χ2

1.71

3.71

0.00

4.286

0.00

0.00

0.00

df

41

41

41

41

41

41

41

Asymp. Sig.
Monte Carlo
Sig.
Sig.
95%
Lower Bound
Confidence
Upper Bound
Interval

0.2

0.90

0.009

0.09

0.99

0.99

0.99

0.48

0.90

0.999

0.525

0.99

0.99

0.99

0.47

0.00

0.976

0.515

0.97

0.97

0.97

0.49

0.01

0.999

0.534

0.99

0.99

0.99

The minimum exposure time
of the signal to the test for
the selection reaction in the
feedback mode (ms)
Time to reach the minimum
exposure of the signal in the
test for the selection
reaction in the feedback
complete
time to
Totalmode
(с) the
(s)связи
test for the selection
reaction in the feedback
mode (s)

Indicators

2

41

41

41

41

Knee speed in position 2
(m·s-1)

Knee speed in position 2
(m·s-1)

Elbow speed in position 5
(m·s-1)

Elbow speed in position 3
(m·s-1)

Shoulder speed in position 5
(m·s-1)

0.00 4.286 4.286 0.00

41

Shoulder speed in position 3
(m·s-1)

Elbow angle at position 5
(degrees)

7.71

41

Fist movement speed in
position 5 (m·s-1)

Elbow angle at position 3
(degrees)

1.71

41

Fist movement speed in
position 3 (m·s-1)

Shoulder angle at position 5
(degrees)

0.00

df

Knee angle at position 5
(degrees)

Shoulder angle at position *
3 (degrees)

Chi-Square

Knee angle in position 2
(degrees)

Indicators

Table 2
Continuation

0.00 4.286 2.571 5.143 0.00 5.143 0.00
41

41

41

41

41

41

41

Asymp. Sig.
0.99 0.42 0.90 0.99 0.509 0.50 0.99 0.99 0.50 0.46 0.27 0.99 0.273 0.99
Monte
Carlo
Sig.
0.99 0.48 0.00 0.99 0.525 0.52 0.99 0.99 0.52 0.49 0.27 0.99 0.279 0.9
Sig.
Lower
95%
0.97 0.47 0.00 0.97 0.515 0.51 0.97 0.97 0.51 0.48 0.27 0.99 0.27 0.97
Confide Bound
nce
Upper
0.99 0.49 0.01 0.99 0.534 0.53 0.99 0.99 0.53 0.50 0.28 0.99 0.288 0.99
Interval Bound
Notes: * position 1 - frame 1, 0 s from the beginning of the movement (the beginning of the movement); position 2 frame 2, 0.03 s from the beginning of the movement; position 3 - frame 3, 0.06 s from the beginning of the movement;
position 4 - frame 4, 0.10 s from the beginning of the movement; position 5 - frame 5, 0.13 s from the beginning of the
movement; position 5 - frame 6, 0.16 s from the beginning of the movement

At the beginning of the factor analysis
procedure, we analyzed the correlation matrix.
Correlation analysis showed that most indicators are
closely correlated with each other (r = 0.7-0.9; p
<0.05; p <0.01 p <0.001).
16

With the help of factor analysis, carried out
by the method of principal components, in the
structure of the complex readiness of qualified
veteran boxers, 2 main factors were identified by the
methods of Total Variance Explained and Kettel's
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"scree" (Table 3, Fig. 2). It should be noted that the
total variance explains almost 100% of the squares of
factor loadings (Table 3). This testifies to the large
number and high reliability of the relationships
between the indicators selected for factor analysis.
To characterize each factor, the indicators included
in it were analyzed.
The first factor (55.063% of the total total
variance) (Table 3) included the following indicators:
the angle at the shoulder joint at the beginning of
movement (r = 0.999), the speed of the fist at the
beginning of the movement (r = 0.974), the speed of
the shoulder at the beginning movement (r = 0.972),
angle at the knee joint at the end of the movement (r
= 0.67), choice reaction time (r = -0.956), time of
simple visual-motor reaction (r = -0.802), shoulder
movement speed at the end movements (r = -0.789),
errors in the selection reaction in the feedback mode
(r = 0.782), the total time of the test for the selection
reaction in the feedback mode (r = -0.707) (Table 4).
It should be noted that the first factor
included indicators reflecting the level of speed of the
nervous system (the time of a simple visual-motor
reaction, the reaction time of choice, the total time of
the test in the feedback mode) with a negative
correlation coefficient. The shorter the reaction time,
the higher the speed of the nervous system. For this,
it can be noted that the first factor includes indicators
reflecting the speed of the nervous system. In
addition, the first factor included indicators reflecting
the speed of movements at the beginning of a direct
blow in boxing (shoulder speed and speed of fist
movement) with a positive correlation coefficient
and the speed of shoulder movement at the end of a
direct blow in boxing with a negative correlation
coefficient.
That is, the speed of the nervous system is
positively related to the speed of movements at the
beginning of a direct strike and is negatively related
to the speed of shoulder movement at the end of a
direct strike. It is no coincidence that the first factor
included the indicator of the angle in the shoulder
joint at the beginning of the strike with a positive
relationship. The greater the speed of movement of
the shoulder, the greater the value and angle in the
shoulder joint. But the first factor also included the
indicator of the number of errors in the test for the
response of choice in the feedback mode. This
indicates that with an increase in the speed of
movements and the speed of the nervous system, the
speed endurance of the nervous system decreases,
that is, the ability to maintain high accuracy with
increasing speed over time. As for motor abilities,
this fact has an explanation, since endurance and
speed are antagonists [31, 32].
17

From the data obtained, it follows that the
work of the nervous system has the same regularities
as the work of the muscular apparatus. This is not
accidental, since the muscular work characteristic of
any movement is guided by the nervous system [37–
39]. And therefore, the properties of the nervous
system also affect the speed and accuracy of
movements over time. Thus, the first factor included
indicators that reflect the speed of movements at the
beginning of a direct blow in boxing, the speed of
the nervous system and are negatively associated
with the speed endurance of the nervous system.
Based on the analysis of the indicators included in
the first factor, this factor was named "Speed".
The second factor (44.937% of the total total
variance) (Table 3) included the following
indicators: the speed of the shoulder movement at
the end of the movement (r = 0.892), the number of
errors in the selection reaction test in the feedback
mode (r = -0.985), the total time of the test for the
selection reaction in the feedback mode (r = 0.707),
the angle at the shoulder joint at the end of the
movement (r = 0.995), the speed of the fist at the end
of the movement (r = 0.982), the angle at the elbow
joint at the end of the movement ( r = 0.978), the
minimum signal exposure time in the test for the
selection reaction in the feedback mode (r = 0.96),
the speed of the knee (r = 0.918) and elbow (r =
0.914) movements at the end of the movement, the
speed of the elbow at the beginning movement (r =
0.886), time to reach the minimum signal exposure
(r = 0.874), angle in the knee joint at the beginning
of movement (r = -0.845), speed of knee movement
at the beginning of movement (r = 0.766) (Table 4).
It should be noted that the second factor
included indicators that reflect the endurance of the
nervous system, if necessary, to maintain a high
speed and accuracy of response (the number of
errors in the selection reaction in the feedback mode
with a negative correlation coefficient). The second
factor included indicators opposite to the speed of
the nervous system under short-term stimuli,
reflecting the mobility of the nervous system (total
time of the test for the speed of reaction in the
feedback mode, the reaction time in the test for the
speed of reaction in the feedback mode, the time for
reaching the minimum exposure of the signal in the
test for the speed of reaction in the feedback mode)
with positive correlation coefficients.
Accuracy of movements and accuracy of the
nervous system is a manifestation of coordination
[13]. Speed and coordination (precision) endurance
is oppositely related to the mobility and mobility of
the nervous system. This also follows from the
general laws of the relationship of various qualities:
endurance and speed are antagonists [32]. Also, the
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second factor included indicators of the speed of
movements of the shoulder, elbow and fist at the end
of the movement with a positive correlation
coefficient. This indicates that the second factor
reflects the ability to develop speed at the end of the
movement, which is typical for people with a large
development of endurance. But the second factor
also includes the rate of elbow movement at the
beginning of the movement, which is a reflection of
the speed. In combination with other indicators of
the second factor, this is a reflection of speed
endurance. That is, the second factor is characterized
by a high level of speed and coordination endurance
at a relatively lower speed of the nervous system at
the beginning of movements and during short-term
tasks.

The second factor also included the indicator
of the angle in the knee joint with a negative
correlation coefficient and the indicator of the knee
movement speed with a positive correlation
coefficient. That is, to ensure a high level of speed
and coordination endurance at a relatively low speed
of a simple visual-motor reaction and a choice
reaction, leg work acts as a compensatory
mechanism. This leads to an increase in the speed of
movement, requires greater flexion of the legs in the
hip and knee joints and a decrease in the angles in
the joints of the legs, in particular, a decrease in the
angle in the knee joint [15]. Based on the analysis of
the indicators that were included in the second
factor, this factor was named "Speed endurance".

Table3
Explained total variance in factor analysis of biomechanical and psychophysiological indicators of
qualified veteran boxers

Component
Total

Total Variance Explained
Extraction Sums of
Rotation Sums of Squared
Initial Eigenvalues
Squared Loadings
Loadings
Cumulative
% of Variance
Total % of Variance Total % of Variance Cumulative %
%
63.421
63.421 28.54
63.421
24.778
55.063
55.063

1

28.54

2

16.46

36.579

100

3

2.77E-15

6.15E-15

100

4

2.65E-15

5.90E-15

100

5

2.41E-15

5.35E-15

100

6

2.18E-15

4.83E-15

100

7

2.06E-15

4.57E-15

100

8

1.85E-15

4.11E-15

100

9

1.75E-15

3.88E-15

100

10

1.64E-15

3.64E-15

100

11

1.38E-15

3.07E-15

100

12

1.34E-15

2.98E-15

100

13

1.27E-15

2.82E-15

100

14

1.02E-15

2.26E-15

100

15

8.17E-16

1.82E-15

100

16

7.51E-16

1.67E-15

100

17

6.84E-16

1.52E-15

100

18

4.99E-16

1.11E-15

100

19

3.82E-16

8.48E-16

100

20

3.46E-16

7.68E-16

100

16.46

21
2.01E-16
4.46E-16
100
Notes. Extraction Method: Principal Component Analysis.
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36.579

20.222

44.937

100
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Fig. 2. Component Eigenvalue Plot - Kettell Scree
Table 4
Rotated component matrix in factor analysis of biomechanical and psychophysiological indicators of
qualified veteran boxers
Rotated Component Matrix(a)
Component
Indicators
1
«Speed»
Shoulder angle at position 3*(degrees)

0.999

Fist movement speed in position 3 (m·s-1)

0.974

Shoulder speed in position 3

(m·s-1)

0.972

Knee angle at position 5 (degrees)

0.967

Selection response time (ms)

-0.956

Simple visual-motor reaction time (ms)

-0.802

Shoulder speed in position 5

(m·s-1)

Errors in the test for reaction of choice (number)
Total time to complete the test for the selection reaction in
the feedback mode (s)
Shoulder angle at position 5 (degrees)
Fist movement speed in position 5

2
«Speed and coordination
endurance»

(m·s-1)

-0.789

0.892

0.782

-0.985

-0.707

0.707
0.995
0.982

Elbow angle at position 5 (degrees)

0.978

The minimum exposure time of the signal to the test for the
selection reaction in the feedback mode (ms)

0.96

Knee speed in position 5 (m·s-1)

0.918

Elbow speed in position 5

(m·s-1)

0,914

Elbow speed in position 3

(m·s-1)

0.886

Time to reach the minimum exposure of the signal in the
test for the selection reaction in the feedback mode (s)

0.874

Knee angle in position 2 (degrees)

-0.845

Knee speed in position 2 (m·s-1)
0.766
Notes. Extraction Method: Principal Component Analysis. Rotation Method: Varimax with Kaiser Normalization. Rotation converged
in 3 iterations. Shown are the correlation coefficients of indicators with factors (factor loadings) greater than 0.7. * position 1 - frame
1, 0 s from the beginning of the movement (the beginning of the movement); position 2 - frame 2, 0.03 s from the beginning of the
movement; position 3 - frame 3, 0.06 s from the beginning of the movement; position 4 - frame 4, 0.10 s from the beginning of the
movement; position 5 - frame 5, 0.13 s from the beginning of the movement; position 5 - frame 6, 0.16 s from the beginning of the
movement
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Further, the individual factor structure of the
athletes' fitness was determined. For this, the
percentage values of the severity of each factor were
determined for each boxer (Table 5). Table 5 shows
that all athletes have different severity of both

factors, which indicates the presence of significant
individual differences. This should be manifested in
different fighting styles and in the need for individual
training programs for qualified veteran boxers.

Table 5
Individual severity of the factors of complex readiness of qualified veteran boxers based on the analysis of
biomechanical and psychophysiological indicators
Case
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42

Individual values of factors, expressed as a
percentage of the maximum values in the sample
of athletes
Factor 1
Factor 2
84.52
51.19
17.86
84.52
51.19
17.86
83.19
50.26
19.65
85.64
52.28
18.75
84.52
51.19
17.86
84.52
51.19
17.86
83.19
50.26
19.65
85.64
52.28
18.75
84.52
51.19
15.59
85.58
51.19
17.86
83.19
50.26
15.59
85.58
52.28
18.75
83.19
50.26
17.86
84.52
51.19
17.86
84.52
51.19
15.59
85.58
56.19
18.86
83.19
50.26
17.86
84.52
51.19
17.86
83.19
50.26
19.65
85.64
52.28
18.75
84.52
51.19
56.19
18.86
56.19
18.86
84.52
51.19
15.59
85.58
51.19
17.86
84.52
51.19
84.52
51.19
51.19
17.86
83.19
50.26
15.59
85.58
56.19
18.86

Absolute individual values of
factors
Factor 1
35.50
7.50
21.50
34.68
7.68
19.86
35.50
7.50
21.50
34.68
7.68
19.86
35.50
7.21
21.50
34.68
7.21
19.86
34.68
7.50
21.50
35.50
7.21
21.67
34.68
7.50
21.50
34.68
7.68
19.86
35.50
21.67
21.67
35.50
7.21
21.50
35.50
35.50
21.50
34.68
7.21
21.67

Factor 2
21.50
35.50
7.50
20.72
35.79
6.48
21.50
35.50
7.50
20.72
35.79
6,48
21,50
38,64
7.50
20.72
38.64
6.48
20.72
35.50
7.50
21.50
38.64
8.50
20.72
35.50
7.50
20.72
35.79
6.48
21.50
8.50
8.50
21.50
38.64
7.50
21.50
21.50
7.50
20.72
38.64
8.50
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The analysis of table 5 shows that some
athletes (group 1) have a predominant severity of the
factor "Speed and coordination endurance" (more
than 80% of the maximum value) and insignificant
(less than 30% of the maximum) severity of the
factor "Speed" (athletes 2; 5; 8; 11; 14; 17; 20; 23;
26; 29; 41) (n = 11)) (Table 5, Fig. 3). This means
that these athletes are distinguished by their ability to
maintain high speed and accuracy (coordination) of
actions for a long time. That is why we named this
group “Speed and coordination endurance”. This
group of athletes, according to their indicators, can
be attributed to the style of fighting, requiring a high
level of endurance with the support of a relatively
high speed of movements. It is logical to assume that
these athletes gravitate towards the tempo style of
fighting.
In athletes of the second group, the severity
of the factor "Speed" prevails (more than 80% of the
maximum) and the average (about 50% of the
maximum) severity of the second factor "Speed and
coordination endurance" (athletes No. 1, 4, 7, 10, 13,
16, 19, 22, 25, 28, 31; 32; 34; 37; 38, 40 (n = 16))
(Table 5, Fig. 3). That is, these athletes are capable
of high-speed actions at the beginning of movements
and in average severity of speed and coordination
endurance. These qualities are most typical for
boxers with a playing style of fighting.
There is also a group of athletes (group 3) in
whom the factor "Speed" is less pronounced than in

Factor value, %

100,00

84,52

athletes of the second group and more than in athletes
of the first group (about 50% of the maximum), with
a slight severity of the factor "Speed and
coordination endurance" ( less than 30% of the
maximum) (athletes No. 3; 6; 9; 12; 15; 18; 21; 24;
27; 30; 33; 35; 36; 39; 42 (n = 15)) (table . 5, Fig. 3).
Since all the athletes who participated in the
experiment were equally successful in sparring in the
ring, it can be considered that the athletes of the third
group achieve success due to other qualities, in
particular, speed-strength qualities. Speed-strength
qualities require the development of maximum
power, which is defined as the product of strength
and speed [31, 32]. According to Hill's equation,
strength and speed are antagonistic qualities and are
in a hyperbolic relationship with each other [31, 32].
Therefore, the maximum value of the product of
strength and speed is found with an average
expression of both qualities. We did not measure
strength in this study because biomechanical analysis
does not represent strength capability. We can draw
conclusions indirectly about the manifestation of
strength abilities. These athletes are characterized by
an average manifestation of speed with low
endurance. Therefore, we can conclude that these
athletes are dominated by strength and speed. This
most characterizes the power style of fighting, since
the maximum impact force requires the development
of power, that is, strength and speed [3, 11].
84,52

80,00
51,19

60,00

51,19

40,00
20,00

17,86

17,86

0,00
1

2
Factor 1

3

Factor 2

Fig. 3. Individual values of the factors of athletes (examples)
1 - athlete 1, the factor "Speed and coordination endurance" prevails with a slight severity of the factor "Speed" (tempo
style of fighting);
2 - athlete 2, the factor "Speed" prevails with an insignificant severity of the factor "Speed and coordination endurance"
(playing style of conducting a duel);
3 - athlete 3, the average severity of the "Speed" factor with an insignificant severity of the "Speed and coordination
endurance" factor (strength style of fighting)

The analysis of the indicators that were
included in each factor, in accordance with the
individual severity of the factors, made it possible to
determine
the
individual
biomechanical
characteristics of athletes - representatives of
21

different styles of fighting. The indices, which
formed each factor, determine the peculiarities of the
fighting style of qualified veteran boxers. The
greatest differences among athletes of different styles
of fighting are observed in the angle of the knee joint
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Joint angle, degree

(the angle between the thigh and the lower leg): the
smallest value both at the beginning and at the end of
the movement is observed among boxers of the
tempo style - “Speed and coordination endurance”
(Fig. 4). The same applies to the speed of movement,
that is, the speed of movement of the point of the
knee joint (Fig. 5). The obtained facts can be
explained by the fact that tempo-style boxers
compensate for the lower level of speed of nervous
processes by the speed of movement, which requires
more flexion of the legs in the knee and hip joints.
The speed at the beginning of the movement
(0-0.06 s from the beginning of the movement) of the
fist and shoulder is the highest among the
representatives of the “Speed” group (playing style)
(Fig. 5). That is, the speed capabilities determine the
execution of movements at maximum speed at the
beginning of the movement. Representatives of the
groups of tempo style (“Speed and coordination
endurance”) and power style (“Strength and speed”)
develop the highest speed at the end of the movement
(Fig. 5).
According to the indices included in each
factor (Table 4), qualified veteran boxers with a high
level of speed and coordination endurance
manifestation (tempo style of fighting) are

characterized by the least number of errors when
performing the test for choice reaction in the
feedback mode and average speed development
reaction, work in a low stance with a high speed of
movement and the development of maximum speed
at the end of the movement or evenly throughout the
movement.
Qualified veteran boxers with a high level of
manifestation of speed capabilities and an average
level of manifestation of speed and coordination
endurance (playing style of fighting) are
characterized by a high level of development of
reaction speed, a relatively large number of errors in
the test for the choice reaction in the feedback mode,
work in a high stance and development of maximum
speed at the beginning of the movement.
Qualified veteran boxers with an average
level of speed abilities and a low level of speed and
coordination endurance manifestation (strength style
of fighting) are characterized by a high number of
errors when performing the test for the choice
reaction in the feedback mode and a high level of
development of reaction speed, work in a high stance
and development of maximum speed at the end of the
movement.

180
170
160
150
140
130
120
110
100
1

2

3

4

5

6

Frame number

Athlete 1

Athlete 2

Athlete 3

Fig. 4. Examples of the values of the angles between the thigh and the lower leg in qualified veteran boxers
of different styles of fighting:
Athlete 1: the factor "Speed and coordination endurance" prevails with a slight severity of the factor "Speed" (tempo
style of fighting);
Athlete 2: the factor "Speed" prevails with a slight severity of the factor "Speed and coordination endurance" (playing
style of the fight);
Athlete 3: average severity of the "Speed" factor with an insignificant severity of the "Speed and coordination
endurance" factor (strength style of fighting);
1 - the initial value of the movement, 0.00 s;
2 - second frame from the beginning of the movement, 0.03 s;
3 - third frame from the beginning of the movement, 0.06 s;
4 - the fourth frame from the beginning of the movement, 0.10 s;
5 - the fifth frame from the beginning of the movement, 0.13 s
6 - the sixth frame from the beginning of the movement, 0.16 s
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20
15

Knee point movement
speed, m·s-1

Fist point movement speed,
m·s-1
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The speed of movement of
the point of the shoulder
joint, m·s-1
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Fig. 5. Examples of the values of the speed of movement of the knee joint, fist and shoulder joint among
qualified veteran boxers of different styles of fighting:
Athlete 1: the factor "Speed and coordination endurance" prevails with a slight severity of the factor "Speed" (tempo
style of fighting);
Athlete 2: the factor "Speed" prevails with a slight severity of the factor "Speed and coordination endurance" (playing
style of the fight);
Athlete 3: average severity of the "Speed" factor with an insignificant severity of the "Speed and coordination
endurance" factor (strength style of fighting);
1 - the initial value of the movement, 0.00 s;
2 - second frame from the beginning of the movement, 0.03 s;
3 - third frame from the beginning of the movement, 0.06 s;
4 - the fourth frame from the beginning of the movement, 0.10 s;
5 - the fifth frame from the beginning of the movement, 0.13 s
6 - the sixth frame from the beginning of the movement, 0.16 s

Thus, the psychophysiological features of
boxers of different styles of fighting are reflected in
the features of the direct strike technique. The lack of
speed at the beginning of the movement in tempo
style boxers is supplemented and compensated by the
high speed of movement. This ensures the
maintenance of speed throughout the entire fight and
creates the conditions for victory due to the fact that
boxers of other fighting styles cannot maintain high
endurance for accurate and fast actions for a long
time, realizing their potential at the very beginning of
the movement. Playing style boxers are characterized
by a high speed of movement at the very beginning
of the strike. This provides the possibility of short
rest breaks and thus creates conditions for variability
of actions. Power style boxers are distinguished by
the gradual development of the speed of movement,
23

which creates conditions for the implementation of
the power of the blow.

Discussion
As far as we know, this study is one of the
first in several respects. This is the first study to
determine the style of fighting by combining
psychophysiological and biomechanical indicators. It
is also one of the first studies to determine the
fighting style of veteran boxers. The purpose of our
research was to identify the style of fighting veteran
boxers based on the individual factor structure of
psychophysiological and biomechanical indicators.
The set goal assumed that the determination of the
individual factor structure of the complex readiness
of veteran boxers on the basis of psychophysiological
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and biomechanical indicators will make it possible to
determine the hidden relationships between a wide
range of psychophysiological and biomechanical
indicators, combining the analyzed indicators into
groups (factors) and determine the individual
severity of each factor in each athlete ...
After analyzing the individual severity of
each factor for each athlete, we identified 3 groups of
athletes: group 1 - the severity of the factor "Speed
and coordination endurance" prevails (more than
80% of the maximum value) and insignificant (less
than 30% of the maximum) severity of the factor "
Speed". This means that these athletes are
distinguished by their ability to maintain high speed
and accuracy (coordination) of actions for a long time
[37–39]. That is why we named this group “Speed
and coordination endurance”. This group of athletes,
according to their indicators, can be attributed to the
style of fighting, requiring a high level of endurance
with the support of a relatively high speed of
movements. It is logical to assume that these athletes
gravitate towards the tempo style of fighting.
In athletes of the second group, the severity
of the factor "Speed" prevails (more than 80% of the
maximum) and the average (about 50% of the
maximum) severity of the second factor "Speed and
coordination endurance" That is, these athletes are
capable of high-speed actions at the beginning of
movements and in average expressiveness of speed
and coordination endurance [40, 41]. These qualities
are most typical for boxers with a playing style of
fighting.
There is also a group of athletes (group 3) in
whom the factor "Speed" is less pronounced than in
athletes of the second group and more than in athletes
of the first group (about 50% of the maximum), with
a slight severity of the factor "Speed and
coordination endurance" ( less than 30% of the
maximum). Since all the athletes who participated in
the experiment are equally successful in sparring in
the ring, we can assume that the athletes of the third
group achieve success at the expense of other
qualities, in particular, speed-strength qualities.
Speed-strength qualities require the development of
maximum power, which is defined as the product of
strength and speed. According to Hill's equation,
strength and speed are antagonistic qualities and are
in a hyperbolic relationship with each other [30–32].
Therefore, the maximum value of the product of
strength and speed is found with an average
expression of both qualities. We did not measure
strength in this study because biomechanical analysis
does not represent strength capability. We can draw
conclusions indirectly about the manifestation of
strength abilities. These athletes are characterized by
an average manifestation of speed with low speed
24

endurance. Therefore, we can conclude that these
athletes are dominated by strength and speed. This
most characterizes the power style of fighting, since
the maximum power of the blow requires the
development of power, that is, strength and speed.
The goal set in the work was achieved: the
styles of conducting a duel of veteran boxers were
determined on the basis of the individual factor
structure of biomechanical and psychophysiological
indicators. We identified 3 groups of athletes, which
are characterized by the following manifestations of
psychophysiological functions in combination with
biomechanical indicators: group 1 - endurance to
speed and coordination actions; group 2 - speed at
short time intervals; group 3 - power (combination of
speed and strength) with a predominance of strength.
It should be noted that the traditional
definition of the strength of the nervous system
implies 2 manifestations: 1 - resistance to a one-time
strong stimulus; 2 - resistance to a long-acting
stimulus of medium or low strength [12, 13]. In our
opinion, the concepts of "strength" and "endurance"
of the nervous system should be separated by analogy
with the classification of physical qualities. This
seems to us quite logical, since the muscular
apparatus is controlled by the nervous system.
Therefore, it is quite natural that the properties of the
nervous system, traditionally divided into "strength",
"mobility", "poise", should be divided into categories
similar to physical qualities: "strength", "endurance",
"speed" (quickness) and "switchability" (agility). As
for the "speed" of nervous processes, it will be logical
that the speed of nerve impulses determines the speed
of muscle contractions and, accordingly, the physical
quality of speed. The ability to quickly switch from
one task to another can also be attributed to the
manifestation of the speed of the nervous system.
This is typical for the mobility of the nervous system
and the physical quality "dexterity" [12, 13]. These
provisions are based on the relationships identified in
our study using factor analysis between
psychophysiological and biomechanical indicators.
In this regard, it is logical that the strength
and speed of the nervous system are antagonists in
the same way as physical qualities. Many movements
require the development of both strength and speed
(jumping, throwing, lifting the barbell). These
movements are referred to as movements requiring
high power (the product of force and speed).
Maximum power is achieved at the level of average
development from maximum strength and speed. The
same is true for the combinations of endurance and
strength, endurance and speed (quickness). The less
the strength or speed of the muscle contraction (and,
accordingly, the nerve impulse), the longer the
muscle contraction can take place. In this case, we
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are talking about endurance, both physical quality
and endurance of the nervous system. Therefore, it is
quite logical to define the ability to maintain a
relatively high speed of movements for a long time
as "speed endurance" and to correlate this concept
with both physical qualities and the properties of the
nervous system. This can explain the fact, obtained
in our study, that the maximum speed endurance is
observed at relatively low speed indicators.
Thus, the classification of boxers' fighting styles can
be represented as a manifestation of physical
qualities and properties of the nervous system:
"High-speed athletes" (speed prevails), "Endurance
athletes" (endurance prevails with average speed
development), "Powerful athletes" (average severity
prevails) strength and speed). Accordingly, the styles
of the duel reflect the manifestations of these
physical qualities and properties of the nervous
system: tempo style - speed endurance; power style power (strength and speed), play style - speed and
switchability (agility).

Prospects for further research
Further research suggests:
- checking the distribution of qualified
veteran boxers by means of cluster analysis;
- identification of differences between
boxers of different styles of fighting according to
biomechanical and psychophysiological indicators;
- development and substantiation of
recommendations regarding the construction of the
training process of qualified veteran boxers of
different styles of fighting.

Limitations
The study was conducted on qualified
veteran boxers, therefore, the data obtained apply
only to the studied contingent. Additional research is
needed to disseminate the obtained data to boxers of
other age and social groups, as well as to
representatives of other sports.

Conclusions
1In the structure of the complex readiness of
qualified veteran boxers, 2 main factors have been
identified. The first factor (55.063% of the total
variance) according to the indicators included in it,
was named "Speed". The second factor (44.937% of
the total variance) according to the indicators
included in it, was named "Speed endurance". The
styles of fighting qualified veteran boxers were
25

revealed on the basis of the analysis of the general
and individual factor structure of biomechanical and
psychophysiological indicators. It is shown that the
individual factor structure, which is characterized by
the expressiveness of the factor "Speed and
coordination endurance" by more than 80%, and the
severity of the factor "Speed" by less than 30%, is
typical for boxers of the tempo style. The individual
factor structure, which is characterized by the
expressiveness of the factor "Speed" by more than
80%, and by the severity of the factor "Speed and
coordination endurance" by less than 30%, is typical
for boxers of the playing style. Individual factorial
structure, which is characterized by the
expressiveness of the factor "Speed" by more than
50%, and by the severity of the factor "Speed and
coordination endurance" by less than 30%, is typical
for boxers of the strength style.
2. Qualified veteran boxers with a high level
of speed and coordination endurance manifestation
(tempo style of fighting), are characterized by the
least number of errors when performing the test for
the choice reaction in the feedback mode and the
average development of the reaction speed, work in
a low stance with a high speed of movement and
development of maximum speed at the end of the
movement or evenly throughout the movement.
Qualified veteran boxers with a high level of
manifestation of speed capabilities and an average
level of manifestation of speed and coordination
endurance (playing style of fighting) are
characterized by a high level of development of
reaction speed, a relatively large number of errors in
the test for the choice reaction in the feedback mode,
work in a high stance and development of maximum
speed at the beginning of the movement.
Qualified veteran boxers with an average
level of speed abilities and a low level of speed and
coordination endurance manifestation (strength style
of fighting) are characterized by a high number of
errors when performing the test for the choice
reaction in the feedback mode and a high level of
development of reaction speed, work in a high stance
and development of maximum speed at the end of the
movement.
3. It is shown that the psychophysiological
characteristics of boxers of different styles of
fighting are reflected in the characteristics of the
technique of direct blow. The lack of speed at the
beginning of the movement in tempo style boxers is
supplemented and compensated by the high speed of
movement. Playing style boxers are characterized by
a high speed of movement at the very beginning of
the strike. Power style boxers are characterized by
the gradual development of movement speed.
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Abstract
Purpose of the article is to identify the most important psychological factors influencing success among longdistance runners.
Material and methods. The application of an electronic diagnostic survey (interview) was used as the research
method in the study. The normalized questionnaire was applied as a research technique in the paper.
Results.The analysis of the results was divided into parts, the first two of which concern the characteristics and
environment of the respondents, and the remaining ones refer to the research problems formulated in the
methodology section. The most numerous group of women have physical and mental trainings (32%) and the
majority of men trains neither physically nor mentally (28%).
Conclusions. There are many key factors in long-distance running. However, the most important ones seem to
be stubbornness, motivation, self-confidence, optimism as well as support from family and peers. Runners are
considered to be people who are often physically and mentally resistant. They are often able to sacrifice a lot to
achieve their goals. The path taken by long-distance runners is often incomprehensible to their surroundings
that is family, peers or employers.
Key words: sport, long-distance running, running events, marathons, ultra marathons, psychological factors,
mental determinants.
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Анотація
Чойніцький Д., Смоленська О., Мушкета Р. Ключові психологічні фактори бігу на довгі дистанції.
Мета: виявити найважливіші психолошгічніфактори, що впливають на успіх у бігунів на довгі дистанції.
Матеріал і методи. Метод дослідження, використаний у дослідженні, полягав у використанні
електронного діагностичного опитування (інтерв'ю). Метод дослідження, використаний у роботі, - це
стандартизована анкета.
Результати. Аналіз результатів був поділений на частини, перші дві з яких стосуються характеристик та
середовища респондентів, а решта стосуються проблем дослідження, сформульованих у розділі
методології. Найчисленніша група жінок тренується фізично і розумово (32%), а більшість чоловіків не
тренуються ні фізично, ні розумово (28%).
Висновки. Існує багато ключових факторів бігу на довгі дистанції. Однак найважливішими, здається, є
впертість, мотивація, впевненість у собі, оптимізм та підтримка з боку сім’ї та однолітків. Бігуни - це люди,
які часто мають фізичну та психічну стійкість. Часто їм вдається багато пожертвувати заради досягнення
своїх цілей. Шлях, який проходять бігуни на довгі дистанції, часто незрозумілий для їх оточення - сім'ї,
однолітків або роботодавців.
Ключові слова: спорт, біг на довгі дистанції, бігові заходи, марафони, ультрамарафони, психологічні
фактори, психічні детермінанти

Аннотация
Чойницкий Д., Смоленская О., Мушкета Р. Ключевые психологические факторы бега на длинные
дистанции.
Цель: выявить наиболее важные психологические факторы, влияющие на успех у бегунов на длинные
дистанции.
Материал и методы. Метод исследования заключался в использовании электронного диагностического
опроса (интервью). Методика исследования, использованная в работе, - стандартизированная анкета.
Результаты. Анализ результатов был разделен на части, первые две из которых касаются характеристик и
среды респондентов, а остальные относятся к проблемам исследования, сформулированным в разделе
методологии. Самая многочисленная группа женщин тренируется физически и умственно (32%), а
большинство мужчин не тренируются ни физически, ни умственно (28%).
Выводы. В беге на длинные дистанции есть много ключевых факторов. Однако наиболее важными из них
являются упорство, мотивация, уверенность в себе, оптимизм и поддержка со стороны семьи и
сверстников. Бегуны - это люди, которые часто обладают физической и психологической устойчивостью.
Часто они способны пожертвовать многим для достижения своих целей. Путь бегунов на длинные
дистанции часто бывает непонятен их окружению - семье, коллегам или работодателям.
Ключевые слова: спорт, бег на длинные дистанции, беговые соревнования, марафоны, ультрамарафоны,
психологические факторы, ментальные детерминанты
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Introduction
Long-distance running belongs to the
category of sports in which success largely depends
on the fitness of the competitor. Therefore, not
everyone can participate in them. Athletes who
decide to practice this discipline are characterized by
high resistance to fatigue and the level of
acidification of the body [1, 2]. Only the most
persistent ones are able to overcome long distances
in training and competitions. As the training cycle
progresses, runners adapt their bodies both mentally
and physically [3, 4].
Long-distance running is a discipline that
can be divided according to several criteria:
1. length - usually the distance is between 5 km
and 42 km, however, there are longer routes
- it is then called ultra marathons, i.e. runs
over 42,195 m;
2. duration - the most common are runs with
time limits specified in the regulations for 5
and
10
kilometers,
half-marathons,
marathons or ultramarathons. We also
distinguish 12-hour, 24-hour, 48-hour,
several-day or extreme runs lasting even
several months;
3. type of route - cross-country, mountain,
street - asphalt, paving and forest runs.
Each of these factors affects, among others The
specificity of training used by players, however, it
should be borne in mind that it is a very demanding
discipline and there are a number of requirements
that a person who is interested in practicing this
discipline should meet.[5, 6].
The development of long-distance runners is
associated with various factors. These include,
among others: motivation, internal and external
attributions, support, authority, eudaimonia and the
so-called flow and sports talent. There is no such
thing as a coincidence in long distance running. Most
athletes spend years to achieve the highest level of
performance. Long-distance running involves the
influence of different people and the environment in
which we live. Without the appropriate authority and
support, most runners do not develop adequately to
their abilities[7, 8].
Every athlete must be motivated to act. It is a
long and complicated process, and the trainer is
largely responsible for its success. Shaping
motivation is extremely difficult and associated with
a multifaceted action, adapted to the individual
characteristics of an athlete. Motivation, however,
stimulates a person to act and influences the
effectiveness of his actions. A competitor who is not
motivated or whose motivation is low, very often
33

gives up on the further implementation of the plan,
because he becomes discouraged even then,when he
has to face any difficulties [8]. Behavioral motivation
is divided into three aspects:
1. Activation - an internal or external stimulus
is associated with it, which affects the
importance of the goal;
2. Sustaining - there is a mechanism of the
magic half, after which it is said that it will
be easier, it is the so-called psychological
factor, which often allows runners to finish
training efficiently, there is also a
multiplication of gratification (image of
reward); feedback and sense of agency with
mileage control;
3. Abandonment or termination - stopping an
action before reaching the goal [9, 10, 11].
For long distance runners, there are other sources
of motivation. Some want to overcome their inner
barriers, others want to prove something to others,
while others only want victory. Every amateur who
does not have a coach should be a controller for
himself, checking the progress at particular distances.
The best trainer listens to the information provided
by the body and does nothing against it[12, 13].
Proper motivation also determines whether your
running adventure will be short or long-term. It is
important to use common sense in making your own
decisions and set goals in line with the SMART
theory. It consists of 5 elements:
1. S as specifc - the goal must be unambiguous,
for example, running a marathon under 3
hours;
2. M as measurable - in races, the time set is a
measure for us;
3. And as achievable - it must be in line with
our current predispositions, thanks to which
we can achieve our goal, if we set ourselves
an overly ambitious goal, our motivation will
drop;
4. R as relevant - the goals are different for each
runner, it depends only on us what we want
to achieve. The goal should be an important
step forward that will increase our physical
and psychological value;
5. T as time bound - you should set yourself
certain risks in time and control losses that
will prepare you to meet your personal goal
in the target start.
Motivation can be divided into two types internal and external. Intrinsic motivation is when a
competitor engages in physical activity for himself
and enjoys movement. The external motivation for
the competitor is the prize. He takes up physical
activity because he wants to do it [8]. It has to do with
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material or psychological aspects[14, 15]..
Today's sport requires players to sacrifice,
for example, giving up other interests or
relationships. The willingness to make these
austerities distinguishes the professional from the
amateur. Recreational sport is just one of the
elements of life functioning alongside work, family
and friends, which is not a source of income. For a
professional, sport should be a lifetime, and
competition should be the main and often the only
goal to which energy is devoted [10]. In the context
of this approach, it is important to distinguish the
features an athlete should have[16, 17]..
One of them is perfectionism. Łomża [10]
defines it as striving to be perfect at what you do. To
become a perfectionist, you must be obsessed with
the sport you play, think about it constantly, and
always want to be the best. Professional sport also
requires selfishness and looking at the world from the
perspective of what an athlete needs to succeed.
Selfishness allows you to focus on the development
of your sports career and choose only those solutions
that will bring you benefits. The tendency to compete
is another feature that concerns many athletes,
because sport in the 21st century is a constant race in
which only the winner usually counts. Therefore, it is
inevitable to face doubts during training, discuss with
the subconscious about goals and dreams and fight
with the hardships of everyday life, injuries [18, 19],
Sport in the 21st century also requires
humility. Being humble can save an athlete from
many disappointments. History knows many cases in
which arrogance and disrespectful attitude towards
discipline or opponents ended in failure. You have to
be self-confident and respect your rivals, while
striving for perfection, but without falling into selfdelight. The training process is not only hundreds of
hours spent on training and liters of sweat, but also
work on the mental zone, which is equally important
and should not be underestimated. Visualizing your
own success is a method that has long been used by
the greatest athletes. Most of them, just before the
start, repeat the patterns they have developed, which
are later used during direct competition. The ability
to imagine yourself as a winner, an unshakable faith
in the success of this vision, then working on making
it a reality is the key to success. Without imagination,
there is no success, because the way of thinking
defines an athlete [10].
In sport, self-esteem is also very important,
as it relates to how a person feels towards himself,
regardless of situational factors. A sense of selfefficacy somewhat similar to this concept, in turn,
concerns beliefs about one's abilities and it depends
on the situation. Self-efficacy is influenced by
successes and verbal persuasion, such as e.g.
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reassuring the trainer that you are better than others
or praising the results achieved. Self-efficacy is
especially useful when there is a slight level
difference in the competing players' skills[20].
Purpose of the article is to identify the most
important psychological factors influencing success
among long-distance runners.

Material and methods
Participants
Among the surveyed women, the greatest
number of women started their adventure with
running at the age of 21-25 - 9 people (18%), the
smallest group of respondents started running at the
age of 16-20. Among men, the most common age to
start running was the age range of 16-20 years - 9
people (18%), the least of respondents started
running at the age of 31-35 (Table 1).
Table 1
Age of starting adventure with running, broken
down by gender of respondents
Age of starting
running
10-15 years
16-20 years
21-25 years
26-30 years
31-35 years

Women
(%)
10
6
18
12
8

Men (%)
6
18
8
10
4

Research stages
Part 1. The influence of environmental factors on
training of long-distance runners
– Work is a barrier that limits our training
possibilities due to the lack of strength and
time for training.
– The vast majority of runner's training is
based on individual work.
– The mental training dominant in longdistance running is visualization.
– Runners are little influenced by the media
and the environment.
– The biggest barrier that makes training
difficult for runners is sports burnout,
choking pressure and the lack of time, the
vast majority of which is spent on family and
work.
Part 2. The influence of personality factors on
training of long-distance runners
– The most common type of long-distance
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runners is the type of temperament introversion, which involves greater distance
from the environment and closure.
The most common attitude among runners is
based on a realistic approach to training.
The main motivation for runners is intrinsic
motivation in the form of the will to compete
and personal self-fulfillment.
Runners overcome their barriers and
difficulties thanks to various psychological
factors: optimism, stubbornness, motivation
and self-confidence.
Distance runners derive the greatest
psychological benefit from running in the
form of self-actualization.

The research method used in the study
consisted in the use of an electronic diagnostic survey
(interview). The research technique used in the work
is a standardized questionnaire. On the other hand,
the research tool is a research questionnaire, which
consisted of a record specifying: sex, age, place of
residence
and
occupation,
as
well
as
questionsessentials concerning training and running
itself. In the proper form, 24 questions were used,
divided into 2 parts, the questions from the 1st part
concern the environmental factors of the
respondents, while the questions from the 2nd part
concern the personality traits of the respondents.
When selecting the research group, the
random character dominated. The questionnaire was
completed by people from various parts of Poland
and representing various professional groups (50
people). Most of the respondents were from various
social groups related to running. The respondents
train more or less professionally in long-distance
running.

Results
Analysis of opinions and psychological conditions
of long-distance runners
Here, you will find selected results of
research on key psychological factors in longdistance running, which were developed on the basis
of a comprehensive project [1]. The analysis of the
results was divided into parts, the first two of which
concern the characteristics and environment of the
respondents, and the remaining ones refer to the
research problems formulated in the methodology
section.
Characteristics of the respondents and running
trainings
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Among the respondents, the most numerous
group of athletes performs individual training - 41
people (82%), then group training - 9 people (18%).
Among women, most respondents choose individual
training - 25 (50%), while group training is used by
2 women (4%). Among men, the largest number of
respondents perform individual training - 16 (32%),
fewer respondents train in groups - 7 (14%) (Fig. 1).

group
individual

Fig. 1. Types of running training
Among women, most respondents choose to
train in the forest - 17 (34%), then on asphalt - 9
(18%). 1 person trains on sawing. However, in men,
the largest group of respondents choose to train in the
forest - 13 (26%), then on asphalt - 6 (12%). The
smallest group of respondents performs sawing
training 3 (6%) and treadmill training - 1 person (Fig.
2).
40%
30%
20%
10%
0%

women
men
asphalt

forest

tartan

mechanical
treadmill

Fig. 2. Types of training surface

The most numerous group of women trains
physically and mentally - 16 people (32%), and most
men train neither physically nor mentally 14 (28%).
The most numerous group of women choose,
as the dominant mental training, relaxation - 10
people (20%), and then equally concentration and
visualization - 6 women (12%) each. On the other
hand, the most respondents admit that their dominant
mental training is internal speech and self-reflection
- 6 men (12%) and 5 visualization (10%).
The respondents also defined what they
associate running itself with. The largest group
considered running a passion - 5 (10%), freedom - 4
(8%) and joy - 3 (6%). Another answer was given by
29 respondents altogether (58%). Among them, there
were words that sounded negative, such as "heavy",
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"chaotic" or "fanaticism" (2% of responses each).
Among women, the most frequent answer was the
word "freedom" (8% of answers), and among men "passion" and "amateur" (4% of answers each)(Fig.
3)..

Among the respondents, most people
consider the lack of time to be the dominant training
barrier - 9 people, the lack of barriers and smog were
defined by 6 people, and the weather and work - 5
people each. Among women, the largest group of
respondents pointed out that the greatest barriers for
them are the lack of time - 5 people, smog was
indicated by 4 people, and the lack of barriers - 3. In
the case of men, the greatest number of respondents
chose the lack of time (4 people), the lack of barriers
was indicated by and weather - 3 people each(Fig. 5).

Fig. 3. Words describing running in the opinion of
the respondents

The largest group of respondents stated that
there was no running idol - 11% of responses
(including 18% among women). He idolized Usain
Bolt - 4% of respondents (dominant among women),
Kenesis Bekele - 3% of respondents (dominant
among men), Mo Farah, Ewa Swoboda and Haile
Gebreselassie - chose 2 people and there were also
some other responses. There were also individual
indications of young university athletes from the
Nicolaus Copernicus University in Toruń (e.g.
students Damian Chojnicki or Mikołaj Zięba)(Fig.
4)..

Fig. 5. Words describing the largest training barrier
in running
The decisive psychological benefit that
running gives them was primarily breaking barriers 11 responses (22%), and then self-realization - 10
responses (20%). They also appeared along with
other responses together. In addition, the following
benefits appeared relatively often: self-confidence,
eudaimonia and flow. Self-fulfillment and breaking
down barriers also definitely dominated in women
(12% of independent indications), while in men, selfconfidence and breaking barriers were indicated
much more often (at least 10% of indications)(Fig.
6).

Fig. 4. Words describing a sports running idol in the
opinion of respondents
Fig. 6. Words describing leadings benefits of
running in the opinion of the respondents
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Environmental factors among long-distance
runners
Long-distance runners' training depends on
their relationship with the environment and family. It
is in the early years that a person uses the authority
of the parent and teachers in various situations
through primary socialization. Then there is the
influence of secondary socialization, that is, the
environment that further shapes the personality of the
young person and athlete. A significant part of
society is influenced by their relatives or those
around them. Extremely important in shaping
physical activity is the relationship based on support
from the environment in relation to training and
undertaken sport. Sport takes a large part of the time,
so without proper support and understanding among
loved ones, it is hard to persevere in training related
to long-distance running.
The most numerous group of respondents
stated that the season influences their motivation to
run 23 people (56%), the opposite opinion was
expressed by 22 people (44%). Among women and
men, the same percentage of respondents believed
that the season influences their motivation to run - 14
people each (28%). However, the time of the year did
not affect the attitude to running in 13 women (26%)
and in 9 men (18%)(Fig. 7).
30%

yes
no

20%
10%

Among women, the largest group of
respondents expressed the opinion that their whole
family supported them in running - 13 responses
(26%), then that no one supported them - 10
responses (20%), the smallest number of respondents
chose that they were supported by 1 parent or siblings
- 4 responses (8%). Among men, the highest
percentage indicated support for the whole family 14 (28%), then 10% of men indicated no support, and
8% of respondents received support from 1 family
member (Fig. 8).
30%

20%
women
men

10%

0%
yes

no

one of parents

Fig. 8. Parental support in running

In determining the degree of influence of
peers in the context of running, the largest group of
respondents indicated the answer as moderate - 31
responses (62%), none - 12 responses (24%) and
huge - 7 responses (14%) (Fig. 9).
50%
40%

0%
women

men

30%

women

20%

Fig. 7. `Impact of the season on the motivation to
run

men

10%
0%

Among the motivations for running among
women, the largest number of female respondents
chose the subconscious - 22 people (44%), then the
family - 3 people (6%), and the least of peers - 2
people (4%). Among men, most of them are
motivated by the subconscious - 19 (38%), then peers
- 3 (6%) and family - 1 person.
Parents do not promote a healthy lifestyle
among 31 respondents (62%). Then, 20% of the
respondents stated that both parents promoted a
healthy lifestyle, while 18% of the respondents stated
that only 1 of the parents promoted a healthy
lifestyle.
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strong

moderate

weak

Fig. 9. Influence of peers on running
The most numerous group of respondents
indicated that it was mainly PE teachers who
promoted physical activity - 39 people (78%).
Among 14% of the respondents, teachers did not
promote physical activity. However, the choice I
have no opinion was chosen by 4 respondents (8%).
The influence of the mass media on runners
was described as an ambivalent attitude by the largest
number of people - 29 (58%), then 17 people (34%)
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turned out to be non-conformists. 4 people (8%)
turned out to be conformists.
Psychological (personality) factors among longdistance runners
Personality is an individual component of
every human being. No two people or athletes are
alike. Sports talent is an ability that has a variety of
variables. Human temperament is very different, it
depends on many sources. There are many
psychological factors that affect runners. We can
distinguish factors that constitute a barrier and
components of a person's success and development.
Among the respondents, most respondents choose
35%
30%
25%
20%
15%
10%
5%
0%

training for themselves - 40 people (80%), followed
by the influence of their peers - 4 (8%), and Among
women, 13 people (26%) described their attitude to
training as optimistic. Then, as realistic 12 (24%),
and pessimistic, 2 respondents (4%) chose. On the
other hand, among men, the largest group of
respondents chose a realistic attitude to training - 12
responses (24%), followed by an optimistic attitude 11 (22%).The psychological trait that helped
respondents break their boundaries was stubbornness
- 32% in women and 26% in men. Then the
respondents specified optimism (16%) and courage
6%). On the other hand, men chose self-confidence
(10%) and other single answers (Fig. 10).

women
men

Fig. 10. The psychological factor influencing overcoming the limits of efficiency
The largest group of respondents indicated
that they would not change any psychological feature
- 15 responses (30%), only 10% of people show
laziness and self-confidence (6%). Among women, it
would not change anything in their attitude to
running - 9 people (18%), in men 12% the group
would not change anything in their attitude to

running. The psychological trait that the respondents
would like to change in their attitude to running was
laziness to the greatest extent - 4 responses (8%),
self-confidence and pessimism - 4% each, the rest of
the respondents chose single answers. However,
among men, they would most likely change their
attitude in consistency (6%) (Fig. 11).

Fig. 11. Words describing a psychological trait worth changing to achive some running goals
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Disscusion
The article describes the factors that play a
large role in this type of run. The purpose of this
analysis was to find the main qualities that
characterize long-distance runners. There are no
studies that would indicate an unequivocal answer to
the subject of psychological determinants for success
in sport or long-distance running. The aim of the
study was to identify the key psychological factors in
long-distance running. These variables were
discussed in the theoretical and methodological parts
of the work. The research problem of this analysis
was to find the main qualities that characterize longdistance runners. The main aim of the research was
to identify the key psychological factors among
runners training or competing over longer distances.
50 people took part in the survey - 54% of
them were women and 46% men, so sometimes the
indicated sex differences may turn out to be
irrelevant. The survey was mostly completed by
students and manual workers. The largest group of
respondents had their place of residence in rural
areas.
There are many key factors in long-distance
running. However, the most important ones seem to
be stubbornness, motivation, self-confidence,
optimism, and support from family and peers.
Runners are people who are often physically and
mentally resistant. Often they are able to sacrifice a
lot to achieve their goals. The path taken by longdistance runners is often incomprehensible to their
surroundings - family, peers or employers.
The influence of the environment and
upbringing on both life and sport is very different. A
significant part of society is influenced by their
relatives or those around them. Extremely important
in shaping an athlete is the relationship based on
support from the environment in relation to training
and undertaken sport. Physical activity takes up a
large parttime, so without proper support among
relatives and understanding, it's hard to persevere in
training related to long-distance running.
Professional work significantly limits
training possibilities [14]. Regardless of gender, it is
the same training obstacle that limits the physical
forces that are needed when training long-distance
runs. Physical work particularly affects energy
expenditure and a lower psychological willingness to
undertake training related to long-distance running.
The harder the work is in the physical dimension, the
less willingness to undertake additional physical
activity (Hypothesis 1 - has been confirmed).
The main motivation for runners in longdistance training is definitely the subconscious,
39

which influences other factors, e.g. internal
motivation, which was chosen by the vast majority of
respondents. Internal motivation is often related to
different motives, depending on the person. It is often
a sense of fulfillment, breaking down barriers, or a
desire to compete [17]. Men approach such matters
much more ambitiously than most women, treating
training and competition as an important and
inseparable part of their lives, thanks to which they
compare themselves with other people on a similar
sports level (Hypothesis 2 - has been partially
confirmed).
Training of a runner, especially a longdistance runner, is usually the proverbial loneliness
on the route. It is difficult to find a person who trains
at a similar level and lives in our area. Runners are
individualists who rather avoid cooperation [19].
Often help and kindness ends when we stand on the
starting line, then most of us only think about
ourselves, it is normal because the competition is
competitive and the one who thinks more
strategically wins. The survey results confirm that the
most numerous group of respondents choose
individual training as more suited to their lifestyle.
Interestingly, however, more women than men
choose individual training. This may be due to the
fact that women prefer to train individually, as they
are often afraid of being compared to others and often
lack self-confidence (Hypothesis 3 – has been
confirmed).
Runners are often influenced by the
environment and the media, as the largest proportion
of respondents was ambivalent about these variables.
The media create a healthy lifestyle, quick results, the
best methods, equipment, nutrients. It is worth
keeping common sense here and being critical of
such influences. Most of the respondents turned out
to be ambivalent, while there were slightly fewer
non-conformists. This indicates that the majority of
runners are influenced by the media and the
environment, but there are also many people resistant
to this influence (Hypothesis 4 - has not been
confirmed).
The barriers for runners to do their workouts
are usually a compilation of many factors. However,
reasons related to the lack of time, work, weather smog dominate. This shows that injuries are not the
most important obstacle for many runners, as they are
persistent and often overcome them over time. A
significant limitation is the lack of time and the
weather. This could be due to multiple
responsibilities or poor day planning [20]. We have
no influence on the weather, but we can dress
appropriately and protect ourselves from low
temperatures or stay hydrated during high
temperatures. Another barrier that runners face is

Health, sport, rehabilitation
Здоров’я, спорт, реабілітація
Здоровье, спорт, реабилитация

7(3)

sports burnout, excessive pressure, or fear of failure.
It is natural that any sport and activity can be
associated with psychological burnout, which is
related, for example, to the lack of results or the
neglect of other spheres of life. Therefore, it is
important to keep a healthy boundary between
training and personal life, which allows for greater
enjoyment of each activity (Hypothesis 5 - has been
partially confirmed).
Everyone is different [19, 20]. No two people
or athletes are alike. Sports talent is an ability that has
different ingredients. The personality of man, and
therefore his temperament, is very different. There
are many psychological factors that affect runners
[21–23]. We can distinguish factors that constitute a
barrier and components of a person's success and
development.
Among the runners, it is possible often to
meet people with an introverted approach to the
world, they are often self-oriented and quite
isolating, hiding their training, methods, or limiting
contacts with others. However, the difference
between introverts and extroverts polled is slight.
These are two completely different approaches to life
and training. This shows that runners are very diverse
and often specific - having their own world.
Temperament is also associated with a different
approach to training and achieved success
(Hypothesis 6 - partially confirmed).
Among the runners, two approaches to
training dominate – these are realistic and optimistic
approaches - an equal number of respondents chose
these answers [24, 25].. Without the combination of
these two characteristics, you often miss the limits of
human capacity. You have to be both realistic and
optimistic, which allows us to enjoy our successes
more and push the boundaries. Interestingly, the
single responses indicated a pessimistic approach to
training that was marked by women. This is often due
to the lack of faith in their own abilities and the lack
of support in their environment (Hypothesis 7 partially confirmed).
It cannot be unequivocally stated which
psychological training is dominant in connection
with training long-distance running. The answers are
quite varied and depend on gender and attitude to life.
Visualization, relaxation and concentration obtained
the highest percentage of answers. Inner speech, it
seems that practiced by many people, obtained
slightly less than 1/5 of the answers, then there was
self-reflection (Hypothesis 8 - partially confirmed).
The psychological feature that allows to
overcome the difficulties related to the demanding
training of runners cannot be clearly defined,
although a large proportion of the respondents chose
40

stubbornness. The optimism chosen by a large
proportion of women is also important. However, for
men, apart from stubbornness, self-confidence - and
courage are also important. Here, too, there is a
certain dissonance between the responses of women
and men. Women choose optimism, while men
choose self-confidence and courage, which is
associated with a different psychological approach
related to training or competition (Hypothesis 9 confirmed).
There are many psychological benefits of
running. The main role here is played by the reward
system - the so-called dopamine pathway, which is
responsible, among others, for the happiness
hormones and the sense of fulfillment and selfrealization. Running is also associated with a
significant reduction in stress and getting used to the
effects of stress hormones - activation of the HPA
axis. For the researcher, running is associated with a
feeling of freedom and fulfillment. On the other
hand, the respondents chose breaking barriers and
self-realization (Hypothesis 10 - partially
confirmed).

Conclusions
1. The results of the research included in the
study will show potential future runners or people
from the broadly understood health, personal and
personal training industry, which is the main factor
determining mental strength in long-distance
running. Their results can complement or develop
research and scientific projects of the Institute for
Sport Development and Education in Warsaw (eg.
EMSCo in the field of soft skills in training sports
coaches), and individually serve many athletes.
2. Each athlete has a different set of genes,
thoughts, and actions. Therefore, it is difficult to
objectively identify all the key psychological factors
related to a given sport, in this case long-distance
running. Based on the experience of the authors of
the study, it can be indicated that if it were not for the
conscious training, both mental and physical, he
would not have achieved success and would not
enjoy running for such a long period of time.
3. Running brings enormous benefits in
terms of psychological development. It shapes both
the physical and mental state. When practicing this
effort, athletes face barriers that shape their
personality. Thanks to training, runners are more
resilient and persistent in pursuing their goals: both
in terms of sports and life.
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Abstract
Purpose: to research the effectiveness of elastic training bands (resistance bands) application to develope explosive
strength in a comparative aspect.
Material and methods: theoretical material for the article has been taken from the research of Ukrainian and foreign
scholars and experts. The basis for the study was a research laboratory of functional diagnostics and physical
rehabilitation. The study involved 60 18-19-year-old students (40 girls and 20 boys), young people with excellent, very
good or good health status. The main methods used for the experiment and the article were comparison,
questionnaires, final tests, statistical analysis (parametric and nonparametric analysis, systematization, creation of
varieties (arrays), determination of Student’s t-test and Pearson’s χ2 test).
Results: the questionnaire of students on the expected effectiveness of various ways of explosive strength training
revealed that the lowest result was expected from isometric exercises (5%), the average one was found out from the
use of weights (61%), and the highest result was shown from the application of elastic training (resistant) bands (65%).
According to the results of the experiment the following data has been obtained: 1) the smallest increase in the standing
long jump was observed in the group in which there were trainings with elastic training bands – 4.3 cm; in the group
where isometric exercises were applied, the increase in standing long jump was 10.9 cm; in the group in which students
trained with weights, the gain in the standing long jump was 14 cm; 2) the increase of the leg press index at an angle of
45° in the group that used elastic training bands as a means of weighting was the lowest, i.e. 14 kg; in the group
performing isometric exercises it turned out to be the highest – 19.5 kg; in the group that used weights – 18 kg.
Conclusion: our experiment involved comparing the impact on the explosive strength development of different means
of weighting: elastic training bands, isometric exercises and weighting objects. Despite the expectations of the
respondents it was demonstrated that the application of the elastic training bands does not have a significant advantage
over other means of weighting. The resistance bands application show lower results compared to the training with the
isometric weighting and weighting of objects. The application of exercises in the isometric mode of weighting showed
a significant gain in explosive strength, although the expected results were not met. The application of objects’
weighting showed the expected high results. Therefore, the prediction of the high efficiency of elastic training bands as
a means of weighting turned out to be spurious.
Key words: weighting, weight, isometric exercises, expected effectiveness, strength
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Дишко О.Л., Косинський Е.О., Сітовський А.М., Ходінов В.М., Пасічник В.Р. Аналіз ефективності застосування
еластичних стрічок для розвитку вибухової сили
Мета: дослідити ефективність застосування еластичних стрічок (джгутів) для розвитку вибухової сили в
порівняльному аспекті.
Матеріал і методи: Теоретичним матеріалом для статті слугували дослідження вітчизняних та закордонних
фахівців. Базою для проведення експерименту була науково-дослідна лабораторія функціональної діагностики
та фізичної реабілітації. У дослідженні брали участь 60 студентів (40 дівчат і 20 юнаків) віком 18-19 років (за
станом здоров’я – основна медична група). Основні методи дослідження – це порівняння, анкетування,
контрольні тести, статистичний аналіз (параметричний і непараметричний аналіз, систематизація, створення
варіаційних рядів, визначення t-критерію Стьюдента та критерію χ2 Пірсона).
Результати: Анкетування студентів щодо очікуваної ефективності використання різних засобів тренування
вибухової сили виявило, що найменший результат очікувався від ізометричних вправ (5%), середній – від
використання обважнювачів (61 %), а найвищий – від використання еластичних стрічок (65%). За результатами
експерименту отримані такі дані: 1) найменший приріст показника стрибка в довжину з місця був у групі, в якій
були тренування з еластичними стрічками – на 4,3 см; у групі, де використовувалися ізометричні вправи, приріст
стрибка в довжину з місця становив 10,9 см; у групі, в якій тренувалися з обважнювачами, приріст стрибка в
довжину з місця був 14 см; 2) приріст показника жиму ногами під кутом 45° у групі, що використовувала як засіб
обважнювання еластичні стрічки, виявився найнижчим – 14 кг; у групі, що виконувала ізометричні вправи,
найвищий – 19,5 кг; у групі, яка використовувала обважнювачі, – 18 кг.
Висновки: Наш експеримент передбачав порівняння впливу на розвиток вибухової сили різних засобів –
еластичних стрічок, ізометричних вправ, обтяження масою предметів; він продемонстрував, що, попри
очікування респондентів, використання еластичних стрічок не має достовірної переваги над іншими засобами
обважнювання. Тренутвання зі джгутами дало нижчі результати, ніж тренування з використанням ізометричного
навантаження та обтяження масою предметів. Використання вправ в ізометричному режимі навантаження
показало значний приріст вибухової сили, хоча це не відповідало очікуваним результатам. Використання
обтяження масою предметів показало очікувано високі результати. Отже, прогноз щодо високої ефективності
використання еластичних стрічок як засобу обважнювання виявися хибним.
Ключові слова: обважнювання (обтяження масою предметів), обважнювач, ізометричні вправи, очікувана
ефективність, сила

Аннатоция

Дышко О.Л., Косинский Э.А., Ситовський А.Н., Ходинов В.М., Пасечник В.Р. Анализ эффективности применения
эластичных лент для развития взрывной силы
Цель: исследовать эффективность применения эластичных лент (жгутов) для развития взрывной силы в
сравнительном аспекте.
Материал и методы: Теоретическим материалом для статьи послужили исследования отечественных и
зарубежных специалистов. Базой для проведения эксперимента была научно-исследовательская лаборатория
функциональной диагностики и физической реабилитации. В исследовании принимали участие 60 студентов (40
девушек и 20 юношей) в возрасте 18-19 лет (по состоянию здоровья – основная медицинская группа). Основные
методы исследовангия – сравнение, анкетирование, контрольные тесты, статистический анализ
(параметрический и непараметрический анализ, систематизация, создание вариационных рядов, определение
t-критерия Стьюдента и критерия χ2 Пирсона).
Результаты: Анкетирование студентов по ожидаемой эффективности использования различных средств
тренировки взрывной силы показало, что наименьший результат ожидался от изометрических упражнений (5%),
средний – от использования утяжелителей (61 %), а самый высокий – от использования эластичных лент (65%).
По результатам эксперимента получены следующие данные: 1) наименьший прирост показателя прыжка в длину
с места был в группе, в которой были тренировки с эластичными лентами – на 4,3 см; в группе, где
использовались изометрические упражнения, прирост прыжка в длину с места составлял 10,9 см; в группе, в
которой тренировались с утяжелителями, прирост прыжка в длину с места был 14 см; 2) прирост показателя
жима ногами под углом 45 ° в группе, которая использовала как утяжелитель эластичные ленты, оказался самым
низким – 14 кг; в группе, выполнявшей изометрические упражнения, самый высокий – 19,5 кг; в группе, которая
использовала утяжелители – 18 кг.
Выводы: Наш эксперимент предусматривал сравнения влияния на развитие взрывной силы различных
утяжелителей – эластичных лент, изометрических упражнений, отягощения массой предметов; он
продемонстрировал, что, несмотря на ожидания респондентов, использование эластичных лент не имеет
достоверного преимущества перед другими средствами нагрузки. Жгуты показали более низкие результаты, чем
тренировка с использованием изометрической нагрузки и отягощения массой предметов. Использование
упражнений в изометрическом режиме нагрузки показало значительный прирост взрывной силы, хотя это не
соответствовало ожидаемым результатам. Использование отягощения массой предметов показало ожидаемо
высокие результаты. Итак, прогноз по высокой эффективности использования эластичных лент как средства
нагрузки оказался ложным.
Ключевые слова: нагрузка (обременения массой предметов), утяжелитель, изометрические упражнения,
ожидаемая эффективность, сила

44

Health, sport, rehabilitation
Здоров’я, спорт, реабілітація
Здоровье, спорт, реабилитация

7(3)

Introduction
Today it is impossible to imagine
highachievement sports and health-related fitness
without the effective development of physical
qualities. At the same time, for many kinds of sports
such a quality as explosive power is especially
important. It is necessary in football, volleyball,
handball, basketball and other kinds of sports, which
are characterized by kicking or jumping, as well as in
various types of martial arts, the technical
implementation of the elements of which involves
movements to overcome resistance for a minimum
period of time (kicks, throws and protective actions).
Scientists’ workanalysis confirms that the
explosive power development is important for many
kinds of sports. In football, in particular, according to
S. Zhuravliov, the quality of the outer explosive
power is manifested primarily in a quick start or a
strong blow of the ball [1]. The importance of the
development of explosive power for football players
was also emphasized by M. Almizan, M. Desman, M.
Ilham [2]. They separately analyzed the effect of
explosive power exercises on the effectiveness of
goal kicks, pointing to the significant effectiveness of
using exercises to develop the explosive power of leg
muscles to increase the effectiveness of goal kicks.
In volleyball, most techniques also require the
action of an explosive power. In view of this, special
power training of volleyball players should be aimed
primarily at developing speed and strength abilities
of athletes. For example, performing an upper twohanded transmission requires a certain level of
development of hand muscle power; for serving the
ball – the power of the hand muscles, shoulder girdle
and torso muscles; for an attacking blow – the
complex development of the explosive power of the
hand muscles, shoulder girdle, torso and legs [3].
At the same time, the importance of the
explosive power development in basketball was
studied by Aksović, Kocić, Berić, Bubanj [4].
Researchers insist on the need to pay considerable
attention to training aimed at explosive power
development as it is an effective means of improving
the performance of basketball players.
We should note that different methods are used
to develop the explosive power. However, the main
component is such weights as athletes’ body weight
and various objects. In view of this, Yuliandra,
Nugroho, Gumantan [5] developed and introduced a
method of circuit training with alternating exercises
of different orientation and intensity for the explosive
power development. Some experts suggest the use of
special programs with jumps with weights of
different ranges for the training of football players in
45

the pre-season period, in which the weight is the body
weight of athletes [6]. Investigating the effect on the
explosive power of football players’ shoulders, J.
Segaran, A. Sundaram also used weights of body
weight and weight of objects [7].
The development of the explosive power of
judokas with the use of weights and special training
techniques in conditions of moderate hypoxia (2320
m above sea level) has been studied by a number of
authors [8]. As a result, experts showed that the
group of hypoxia reached higher peaks in peak speed
and jump height than the group of normoxia (peak
speed: 8.8 vs. 5.6%, jump height: 8.2 vs. 1.4%
respectively).
In addition, the influence of different methods
of isometric loading (with fast (1 s) and long (3 s)
voltage) on the development of explosive power was
studied by Lum, Barbosa, Joseph, Balasekaran [9].
The work proved the high efficiency of long-stress
exercises for the explosive power development.
As it can be seen, experts pay considerable
attention to various methods of explosive power
development, but many aspects are still poorly
understood, including the effectiveness of various
means of weighting, such as elastic training bands
(resistance bands) which have recently become very
popular. At the same time, we assume that different
means of weighting in the process of explosive power
development will have different effects even under
the conditions of application of the same method of
their usage, which may not correspond to the
expected results.
Purpose: to research the effectiveness of
elastic training bands (resistance bands) application
to develope explosive strength in a comparative
aspect.

MaterialandMethods
Participants
The study was conducted on the basis of the
research laboratory of functional diagnostics and
physical rehabilitation of the Academy of Recreation
Technologies and Law. The study involved 60
students (40 girls and 20 boys) aged 18-19 years old,
who possess an excellent, very good or good health
status.
Procedure
A questionnaire survey was conducted among
the participants of the experiment to analyze the
expected effectiveness of various means of explosive
power development: objects weighting, weighting
with elastic training bands and isometric exercises.
During the survey, it was proposed to estimate the
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level of effectiveness that students expected from the
use of the proposed tools for the development of
explosive and maximum power: low, medium or
high.
Standing long jump (to estimate the explosive
power development) and leg press in the simulator at
an angle of 45° (to determine the maximum force)
were used as control tests. According to the results of
the jump, students were divided (randomly) into
three homogeneous groups according to gender. The
choice of weighting in the group was also determined
randomly. It should be noted that jumping exercises
were excluded from training to prevent the effect of
improving the actual technique of jumping on the
result of the effect. Trainings were held in all the
groups twice a week for two months.
The first group performed the leg press
exercise at an angle of 45°, where the weight was an
elastic training band (overcoming elasticity). The
amount of weighting was 80% of the maximum in
this exercise. The number of repetitions in one
approach was 10. The rate of motor actions – 70100% with an emphasis on the fastest performance of
the working (overcoming) phase of motor action. The
number of approaches was 6. The duration of active
rest was before recovery of pulse to the level of91110 beats·min-1. During the rest, the members of the
first group performed exercises to restore breathing,
relaxation and moderate stretching.
The second group performed a leg press lying
at an angle of 45° in an isometric mode (fixing the
platform). In the process of performing exercises in
isometric mode, the amount of effort was 80%, the
duration was 2-3 s with installation on achievement
of the maximum isometric pressure as soon as
possible. Tension was performed with respiratory
arrest after incomplete inhalation and with tension
itself. After stress, the members of the second group
made slow exhalations and 2-3 incomplete breaths
before re-stress. In one approach, students performed
10 repetitions. The number of approaches was 6. The
duration of active rest was before recovery of pulse
to the level of 91-110 beats·min-1. During the rest,

they performed exercises to restore breathing,
relaxation and moderate stretching.
The third group performed the exercise with
leg press lying at an angle of 45° using weights
(weighting objects). The amount of weighting was
80% of the maximum in this exercise. The number of
repetitions in one approach was 10. The rate of motor
actions – 70-100% with an emphasis on the fastest
performance of the working (overcoming) phase of
motor action. The number of approaches was 6. The
duration of active rest was before recovery of pulse
to the level of 91-110 beats·min-1. During the rest, the
members of the third group performed exercises to
restore breathing, relaxation and moderate stretching.
Thus, each of the groups was asked to perform
the same training exercise for the explosive power
development with legs in the simulator at an angle of
45°. The difference was the use of different types of
weighting.
The study materials were subjected to
statistical processing using methods of parametric
and nonparametric analysis. Accumulation,
adjustment, systematization of source information
and visualization of the results were carried out in
spreadsheets Microsoft Office Excel. Statistical
analysis was performed using the program
STATISTICA 10.0 (developer – StatSoft.Inc).
Quantitative values were evaluated for
relativeness of normal distribution by the
Kolmogorov-Smirnov test (KS-d). The distribution
in the sample of the obtained quantitative values of a
standing long jump and a leg press lying at an angle
of 45° is close to normal (KS-d = 0.092-0.121, p>
0.20).
The obtained data were combined into
statistical arrays, in which the calculation of
arithmetic mean values (x̅) and standard deviations
(S) within 95% of the confidence interval (95% CI)
has been performed.
Table 1

Sample relativeness to the law of normal distribution, n=60
Maximumandexplosivepowervalues
Standing long jump
Foot press at an angle of 45°

̅x
185.12
122.92

S
38.06
31.02

While comparing the averages in normally
distributed sets of quantitative data, Student’s t-test
was calculated. The obtained values of Student’s ttest were evaluated by comparison with critical
values. Student’s t-test was used to compare the
averages calculated for the related samples. The
differences in values were considered statistically
significant at a significance level of p <0.05.
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KS-d
0.095
0.120

p
> 0.20
> 0.20

Nominal data were described in absolute
values and in percentages. The comparison of
nominal data was performed using Pearson’s
criterion χ2. At the same time, the Yates’s correction
for continuity (Yates’s chi-squared test) and F-test
were applied if necessary.
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Results
In a survey of students in order to analyze the
expected effectiveness of the use of various means
for the explosive power development it was found
that the expected result from the use of weighting
with elastic training bands were as follows: low rate
was presented by 10.0% of respondents, medium –
25.0% and high – 65.0% of respondents . Isometric
exercises were rated as highly effective by only 5.0%
of respondents, medium- and low-effective – 38.33%
and 56.66%, respectively. Explosive power training

with the use of weighting of objects as low-effective
was not assessed by any student as medium-effective
– by 38.33%, high-effective – by 61.67% of
respondents. No significant differences in responses
among men and women were found in each group
(Table 2).
Thus, 65% of students consider a highly
effective means of explosive power training with the
use of elastic training bands with the use of weight –
61.67% and isometric weight only – 5.0% of
respondents.

Table 2
Self-assessment of the expected effectiveness of the explosive power development due to the use of different
methods of loading, % (numbers)
The expected
effectiveness of the
explosive power
development
Low
Average
High

Using resistance bands

Using isometric exercises

Usingweightingobjects

Total

Men

Women

Total

Men

Women

Total

Men

Women

10.0
(6)
25.0
(15)
65.0
(39)

13.34
(2)
33.33
(5)
53.33
(8)

8.88
(4)
22.22
(10)
68.89
(31)

56.66
(34)
38.33
(23)
5.0
(3)

60.0
(9)
33.33
(5)
6.67
(1)

55.56
(25)
40.0
(18)
4.44
(2)

0
(0)
38.33
(23)
61.67
(37)

0
(0)
40.0
(6)
60.0
(9)

0
(0)
37.78
(17)
62.22
(28)

Analysis of the expected effectiveness of the
use of various means for the development of power
revealed that the expected result from the use of
weighting with elastic training bands was rated as
low by 6.67% of respondents, as average – 50.0%, as
high – 43.33% of respondents. Isometric exercises
were rated as highly effective by 25.0% of
respondents, medium- and low-effective – 41.67%
and 33.33%, respectively. Power training with the

use of weights as low-effective was not rated by
1.67% of students, as medium-effective – 13.33%
highly effective – 85.0% of respondents. There were
also no significant differences in responses among
boys and girls in each group (Table 3).
Thus, 43.33% of students consider power
training with the use of resistance bands a highly
effective tool, using isometric weight – 33.33%, and
using weights – 85.0% of respondents.
Table 3
Self-assessment of the expected efficiency of power development due to the use of different methods of
loading, % (numbers)
The expected
efficiency of power
development
Low
Average
High

Using resistance bands

Using isometric exercises

Usingweightingobjects

Total

Men

Women

Total

Men

Women

Total

Men

Women

6.67
(4)
50.0
(30)
43.33
(26)

0
(0)
53.33
(8)
46.67
(7)

8.89
(4)
48.89
(22)
42.22
(19)

25.0
(15)
41.67
(25)
33.33
(20)

26.67
(4)
40.0
(6)
33.33
(5)

24.44
(11)
42.22
(19)
33.33
(15)

1.67
(1)
13.33
(8)
85.0
(51)

6.67
(1)
20.0
(3)
73.33
(11)

0
(0)
11.11
(5)
88.89
(40)

Thus, the results of the survey showed a high
expected efficiency of explosive power development
using elastic resistance bands as a means of loading
in comparison with isometric exercises (χ2 = 50.15;
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p = 0.0001) and the use of weights (χ2 = 5.32; p =
0.02). The same high expected efficiency of power
development using elastic resistance bands (as a
means of loading) was in comparison with isometric
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exercises (χ2 = 5.42; p = 0.02) and using weights (χ2
= 4.33; p = 0.05).
The next step was to test the hypothesis about
the expected effectiveness of the use of elastic
training bands for the development of power and
explosive power.
According to the results of the experiment the
following data were obtained. In the group that used
elastic training bands as a means of weighting the
rate of standing long jump increased by 4.3 cm (p
<0.05) (in the male group – 5.5 cm, p <0.05, in the
female group – 4.0 cm, p <0.05). In the group where
isometric exercises were used the increase in
standing long jump was 10.9 cm (p <0.05) (men –
10.1 cm, p <0.05, women – 11.2 cm, p <0.05). In the
group using weights, the increase in standing long
jump was 14 cm (p <0.05) (men – 12.2 cm, p <0.05,
women – 15 cm, p <0.05) (Table 4).
Thus, there is a significant increase in the rate
of standing long jump in all groups regardless of
gender. The smallest increase in the rate of standing
long jump was in the group that used elastic training
bands as a means of weighting. Due to the gender
characteristics, the smallest increase in the rate of
standing long jump was in women of the first group,
and the largest – in women of the third group.
Talking about men, the smallest increase in the rate
of long jump was also found in the first group and the
largest increase in men in the third group.
There were no statistical differences between
the groups of students in different programs in both
the initial and final values of the standing long jump.
neither in the general samples, nor among men and
women (Table 4).

We should note that the initial and final values
of the standing long jump among men and women
differ significantly in the three groups (Table 4).
The increase in leg pressure at an angle of 45°
in the group that used elastic training bands as a
means of weighting was 14 kg (p <0.05) (men – 16
kg, p <0.05, women – 13.3 kg, p <0.05). In the group
performing isometric exercises there was an increase
of 19,5 kg (p <0,05) (in men by 22 kg, p <0,05, in
women by 18,7 kg, p <0,05). In the group that used
weights, the increase in leg pressure at an angle of
45° was 18 kg (p <0,05) (men – 26 kg, p <0,05,
women – 15,3 kg, p <0,05) (Table 4).
Thus, there is a significant increase in the rate
of leg press at an angle of 45° in all the groups
regardless of gender. The smallest increase in the
index of leg press at an angle of 45° was observed in
the group that used elastic training bands as a means
of weighting. Due to the gender characteristics, the
smallest increase in the rate of leg press at an angle
of 45° was presentedin women of the first group, and
the largest – in women of the second group. Talking
about men, the smallest increase in leg pressure at an
angle of 45° was also found in the first group, and the
largest increase in men was in the third group.
We should note that the initial and final values
of leg press at an angle of 45° among men and
women differ significantly in the three groups (Table
4).
There were no statistical differences between
the groups of students in different programs, both in
the initial and in the final values of the foot press at
an angle of 45°, in the general samples and among
men and women (Table 4).

Table 4
Effectiveness of the influence of various means of weighting on the maximum and explosive power, x̅±S
Maximumandexplosivepowervalues

Initial values
Standing long
jump
Final values

Sex

1.
Using resistance
bands

2.
Using isometric
exercises

3.
Usingweightingobjects

Total

185.05±40.37

185.25±38.41

185.15±37.28

Men

232.1±30.64

231.92±27.85

232.2±24.67

Women

168.93±27.31#

169.01±27.83#

169.05±26.5#

Total

189.35±39.46⁑

196.15±36.67⁑

199.15±35.92⁑

Men

237.6±29.44

242.0±25.76⁑

244.4±22.24⁑

180.16±25.18⁑#

184.06±25.19⁑#

Women 172.93±26.65⁑#
Foot press at an
angle of 45°

Total

127.75±32.01

120.75±30.40

120.25±31.64

Men

153.0±22.24

155.0±28.06

156.0±29.87

Initial values
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Women

119.33±30.75#

109.33±21.7#

108.33±22.25#

Total

141.75±29.70⁑

140.25±29.27⁑

138.25±33.69⁑

Men

169.0±24.34⁑

177.0±26.36⁑

182.0±22.52⁑

128.0±17.9⁑#

123.66±21.9⁑#

Women 132.66±25.97⁑#

Noutes:⁑ – p < 0.05 in comparison with output data; * – p < 0.05 in comparison with the first group; ** – p < 0.05 in
comparison with the second group; *** – p < 0.05 in comparison with the third group; # – р < 0.05 among men and
women.

Discussion
Expected effectiveness analysis of various
tools for the explosive power development shows
that students consider the use of elastic training
bandsas the most effective. It is noteworthy that the
effectiveness of this means of weighting has been
confirmed in a number of articles. In particular, the
study of scientists showed the high efficiency of the
use of elastic training bands in the training process of
handball players of the experimental group in
comparison with the control one [10]. However, it
should be noted that the control group did not use
special exercises to develop explosive power.
At the same time, a number of researchers in
their works [11] have shown the effectiveness of
using elastic training bands to develop the power of
throwing the ball over a six-week cycle. However, it
should be noted that the exercises with elastic
training bands were performed in the experimental
group before the main classes, and in the control
group the main classes were only held and there were
no additional exercises for the development of
explosive power. It should be noted that in
taekwondo exercises with ribbons are actively used
to increase the power of impact. The researchers also
formed three groups, within two groups,performing
exercises on additional resistance with different
elastic training bands in addition to basic training. At
the end of the six-week period, the groups working
with the tapes as additional weights received the best
result in terms of impact power. However, the control
group members did not perform additional training
with other types of weighting [11].
It should be noted that in all the above studies,
which demonstrated the effectiveness of the use of
elastic training bands, the control group was not
offered other types of weighting for the explosive
power development, which made it impossible to
estimate the effectiveness of this weighting tool
compared to others. Instead, our experiment
compared different weights and demonstrated that
the use of elastic training bands does not have a
significant advantage over other weights.
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Despite a number of experts’studiesit is
noteworthy that in our paper, the use of exercises in
the isometric mode of loading showed a significant
increase in explosive power, although it did not meet
the expected results [12]. Investigating the effect of
isometric stresses on the effectiveness of the jump,
scientists have proven the positive effect of isometric
stresses on the explosive power values [12]. In their
study specialists Lum, Barbosa, Joseph, Balasekaran
also described the positive effect of isometric loads
with the duration of 3 s (SIST) on explosive power
values [13]. S. Jadhav noted an increase in jump
height due to the use of isometric training [14].
Oliveira, Oliveira, Rizatto and Denadai proved the
positive effect of a six-week training cycle using
isometric exercises on the explosive power
development [15].
However, in our experiment the use of weights
showed the expected high results (Table 3), which
also did not contradict the previous studies.
Individual scientists [16] in their works proved the
effectiveness of exercises with weights to improve
the jump. VilaÇa, Alves, Rebelo, Abrantes, Sampaio
in their work showed the effectiveness of power
training for the explosive power development in
football players [17 ].
It should be noted that there is a correlation
between the values of maximum power and an
explosive one. This is, in particular, confirmed by the
study of Ivanović and others.In their work they show
a positive correlation between the values of
maximum power and explosive power [18]; the
investigation of Andersen and Aagaard [18] showed
a correlation between maximum power and an
explosive one, and was higher in cases where the
reduction time lasted more than 90 ms [19].
As you can see, our data confirm the results of
these studies. We found a high degree of relationship
between poweritself and explosive power in terms of
the standing long jump and bench press at an angle
of 45° (r = 0.877) in men and the average (r = 0.629)
in women.
Thus, the predicted high efficiency of the use
of elastic training bands as a means of weighting did
not justify itself. This tool did not show better results
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than training loads using isometric loading and
weighting of objects. We should note that the low
(56.6%) expected efficiency of the explosive power
development from exercises in the isometric mode
was more effective in comparison with weighting
using elastic training bands.

Conclusion
1. According to the results of the
questionnaire, the high expected efficiency of
explosive power development was definedby the use
of elastic training bands as a means of weighting in
comparison with isometric exercises (χ2 = 50.15; p =
0.0001) and in comparison with the use of weights
(χ2 = 5.32; p = 0.02). The same high expected
efficiency of power development has been defined
due to the use of elastic training bands as a means of
weighting in comparison with isometric exercises (χ2
= 5.42; p = 0.02) and in comparison with the use of
weights (χ2 = 4.33; p = 0.05).
2. Significant positive dynamics of the
standing long jump while using various means of
training loading (resistance bands, isometric

exercises. weights) is established. However, in the
group that used elastic training bands as a means of
weighting, the rate of the standing long jump
increased by 4.3 cm (p <0.05). In the group where
isometric exercises were used, the increase in the
standing long jump was 10.9 cm (p <0.05). In the
group in which weights were used, the increase in the
standing long jump was 14 cm (p <0.05).
3. Significant positive dynamics of the leg
press at an angle of 45° due to the use of various
means of training load (using elastic training bands,
isometric exercises, weights) was also established.
The increase in leg pressure at an angle of 45° in the
group that used elastic training bands as a means of
weighting was 14 kg (p <0.05). In the group
performing isometric exercises it was 19.5 kg (p
<0.05). In the group that used weights – 18 kg (p
<0.05).
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Abstract
Purpose: to investigate the characteristics of carbohydrate metabolism indicators in patients with metabolic syndrome
before the beginning of rehabilitation effects as well as to trace the dynamics of indicators in the process of application
of our physical therapy comprehensive program.
Material and methods. The survey involved 70 women with metabolic syndrome, who were divided into the main (MG)
(35 women) and control (CG) (35 women) groups with the average age in the MG 31.49±0.71-year-olds, in the CG –
31.06±0.57 year-old. In the main group, a physical therapy program was applied for patients with metabolic syndrome,
which includes a hypo caloric diet with a hypolipidemic focus; therapeutic massage according to the method of patients
alimentary-constitutional obesity; medical gymnastics using elements of sports-oriented aerobics and special physical
exercises based on Pilates gymnastics using fitballs and expanders; morning hygienic gymnastics; limited walking in
combination with breathing exercises, taking into account the activity of the autonomic nervous system.
Result. As a result of a comprehensive and developed physical therapy program that was justified and applied for 4
months for patients with metabolic syndrome, the studied carbohydrate metabolism parameters changed significantly.
Main group women showed significantly improved indicators of glycemia on empty stomach: from 8.85±1.54 to
5.98±0.81 mmol·l-1, glycemia after eating: from 11.47±1.85 to 7.68±0.86 mmol·l-1 and reached the target levels of
diabetes compensation and diagnostic criteria for the metabolic syndrome.
Conclusions: physical exercises contribute to the improvement and normalization of carbohydrate metabolism. They
restore adaptation to physical exertion and normalize the function of the cardiovascular system, motor activity and
psychoemotional state as well.
Key words: glycemia, metabolic syndrome, efficiency, women, physical therapy program
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Анотація

Калмикова Ю.С., Бісмак О.В., Перебійніс В.Б., Калмиков С.А. Корекція вуглеводного обміну хворих на
метаболічний синдром засобами фізичної терапії
Мета: дослідити особливості показників вуглеводного обміну хворих на метаболічний синдром перед початком
реабілітаційних впливів, та прослідити динаміку показників в процесі застосування нами комплексної програми
фізичної терапії.
Матеріал і методи. В дослідженні приймали участь 70 жінок, хворих на метаболічний синдром, вони були
розділені на основну (35 жінок) і контрольну (35 жінок), середній вік складав в ОГ 31,490,71 років, в КГ –
31,060,57 років. В основній групі застосовувалась програма фізичної терапії для хворих на метаболічний
синдром, яка включає гіпокалорійну дієту з гіполіпідемічною спрямованістю; лікувальний масаж для хворих на
аліментарно-конституціональне ожиріння; лікувальну гімнастику із застосуванням елементів спортивноорієнтованої аеробіки та спеціальних фізичних вправ на основі гімнастики Пілатес з використанням фітболів та
еспандерів; ранкову гігієнічну гімнастику; дозовану ходьбу в поєднанні з дихальними вправами з урахуванням
активності вегетативної нервової системи.
Результати. В результаті розробленої, обґрунтованої та застосованої протягом 4 місяців комплексної програми
фізичної терапії для хворих на метаболічний синдром суттєво змінились досліджувані показники вуглеводного
обміну – у жінок основної групи статистично значуще покращилися показники глікемії натще: з 8,851,54 до
5,980,81 ммоль·л-1, глікемії після їди: з 11,471,85 до 7,680,86 ммоль·л-1 і досягли цільових рівнів компенсації
цукрового діабету та діагностичних критеріїв метаболічного синдрому.
Висновки: заняття фізичними вправами сприяють поліпшенню і нормалізації вуглеводного обміну; відновлюють
адаптацію організму до фізичних навантажень; нормалізують функцію серцево-судинної системи, рухову
активність і психоемоційний стан.
Ключові слова: глікемія, метаболічний синдром, ефективність, жінки, програма фізичної терапії.

Аннотация
Калмыкова Ю.С., Бисмак Е.В., Перебейнос В.Б., Калмыков С.А. Коррекция углеводного обмена больных
метаболическим синдромом средствами физической терапии
Цель: исследовать особенности показателей углеводного обмена больных на метаболический синдром перед
началом реабилитационных воздействий, и проследить динамику показателей в процессе применения нами
комплексной программы физической терапии.
Материал и методы: В исследовании принимали участие 70 женщин, больных на метаболический синдром, они
были разделены на основную (35 женщин) и контрольную (35 женщин), средний возраст составлял в ОГ
31,490,71 лет, в КГ – 31,060,57 лет. В основной группе применялась программа физической терапии для
больных на метаболический синдром, которая включает гипокалорийную диету с гиполипидемической
направленностью; лечебный массаж для больных алиментарно-конституциональным ожирением; лечебную
гимнастику с применением элементов спортивно-ориентированной аэробики и специальных физических
упражнений на основе гимнастики Пилатес с использованием фитболов и эспандеров; утреннюю гигиеническую
гимнастику; дозированную ходьбу в сочетании с дыхательными упражнениями с учетом активности
вегетативной нервной системы.
Результаты. В результате разработанной, обоснованной и применяемой в течение 4 месяцев комплексной
программы физической терапии для больных на метаболический синдромом существенно изменились
исследуемые показатели углеводного обмена – у женщин основной группы статистически значимо улучшились
показатели гликемии натощак: с 8,851,54 до 5,980,81 ммоль·л-1, гликемии после еды: с 11,471,85 к 7,680,86
ммоль·л-1 и достигли целевых уровней компенсации сахарного диабета и диагностических критериев
метаболического синдрома.
Выводы: занятия физическими упражнениями способствуют улучшению и нормализации углеводного обмена;
восстанавливают адаптацию организма к физическим нагрузкам; нормализуют функцию сердечно-сосудистой
системы, двигательную активность и психоэмоциональное состояние.
Ключевые слова: гликемия, метаболический синдром, эффективность, женщины, программа физической
терапии
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Introduction
Metabolic syndrome is a significant
clinical and epidemiological problem in the
population of industrialized countries. It is
characterized by the presence of abdominal
obesity, insulin resistance, type 2 diabetes mellitus,
dyslipidemia,
arterial
hypertension.
Epidemiological data on metabolic syndrome is not
optimistic. Observations by scientists and
clinicians around the world confirm that today
there is a growing epidemic of metabolic
syndrome. Its frequency in populations depends on
ethnicity, age and gender [1].
Epidemiological data indicate a fairly high
prevalence of metabolic syndrome, which averages
about 24% and exceeds 40% in the age group after
60 years. From literary sources it is known [2] that
in industrialized countries among the population
older than 30 years, the prevalence of this
pathology ranges from 14 to 24%. It was
established that there are age and gender
characteristics of the development of metabolic
syndrome. In particular, with age, the proportion of
patients with this pathology increases [3]. So, in
age groups from 20 to 49 years, metabolic
syndrome is more often observed in men aged 5069 years - almost the same in men and women, and
in people over 70 years old - more often diagnosed
in women. In women of older age groups,
metabolic syndrome is more likely to be associated
with the onset of menopause.
In Ukraine, the prevalence of MS varies
from 20 to 35%, and in women it also occurs 2.5
times more often and with age the number of
patients only increases [4, 5]. It is alarming that,
according to epidemiological studies conducted in
our country, about 12% of adolescents aged 12 to
17 years are overweight, of which 2,3% are obese,
while every third adolescent with obesity shows
signs of metabolic syndrome. According to
Sorvacheva et.al. [6], MS is diagnosed in half of
children with adolescent obesity. It is proved that
the formation of MS begins in childhood long
before the manifestation of type 2 diabetes mellitus
and coronary heart disease and for a long time is
almost asymptomatic. In this regard, according to
Styne et al. [7] MS is becoming recognized not
only as an important social, but also as a pediatric
problem [40].
An important role in the development of
the metabolic syndrome is given to a genetic
predisposition, excessive consumption of highcalorie foods and reduced physical activity. It is
generally accepted that the current MS, called
56

Syndrome X, was described by Gerald Reaven in
1988. According to Reaven [8,54], insulin
resistance can be detected in 25% of people with a
sedentary lifestyle. It is important to emphasize
that his main merit lies in the fact that he named the
common reason for the development of arterial
hypertension (AH) in one patient, dyslipidemia
with an increase in triglycerides (TG), a decrease
in high density lipoproteins (HDL), as well as
impaired glucose tolerance (IGT) – insulin
resistance [9]. Also in the study of this syndrome,
studies of Lang [10], Lang et al. [11] and later
Avogaro [12] can be noted, Kaplan [13] and many
other domestic and foreign scientists [14, 15].
It should be noted that a single concept of
the metabolic syndrome for males and females
does not exist, since the formation of MS in men is
directly dependent on the severity of abdominal
obesity, and in women this dependence on obesity
appears only with the onset of menopause and
hypoestrogenemia in 50% of patients with
hypertension make up women during menopause,
the frequency of detection of type 2 diabetes
mellitus (type 2 diabetes) [16] in women 40-50
years old is 3-5%, and in women over 60 years old
- 10-20%, that is, disorders of carbohydrate
metabolism progress with age [17–19].
The difference in the risk of fatal
cardiovascular diseases was reflected in the
SCORE system [20, 21], presented back in 2003 at
the Congress of the European Society of
Cardiology [22, 23], which shows that in men,
cardiovascular diseases begin to progress with the
age of 40, while in women this regularity occurs
only with the age of 50-55 years and the onset of
menopause [24].
A study by Diabetes Epidemiology:
Collaborative Analysis of Diagnostic Criteria in
Europe [25] showed that increased blood pressure
and impaired insulin sensitivity increase the risk of
developing
cardiovascular
disease
in
postmenopausal women even with minor changes
in blood pressure and insulin sensitivity. The most
vulnerable period of women’s transitional age is
Premenopause, that is, the initial period of a
decrease in ovarian function (mainly after 45 years
and before menopause), which is accompanied by
a critical decrease in estrogen levels. The
implementation of estrogen deficiency during
menopause includes an effect on the metabolism of
lipoproteins, a direct effect on the biochemical
processes in the vessel wall through specific
estrogen receptors, as well as an indirect effect
through the metabolism of glucose, insulin,
homocysteine, hemostasis system [26, 27].
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It is also extremely important that patients
with metabolic syndrome have abnormalities in
carbohydrate and lipid metabolism, high blood
pressure, and a high risk of developing coronary
heart disease [28]. Therefore, all major
pathogenetic disorders should be corrected. The
choice of therapeutic effects and their
combinations should be differentiated, taking into
account pathogenetic, clinical features, stage of the
disease and personal characteristics of the patient
[29].
Non-drug measures to improve the health
status of patients with metabolic syndrome include:
a low-calorie diet, training patients in a proper
lifestyle with a change in eating habits, keeping a
nutrition diary, and exercise to increase physical
activity [30-32]. The effect of an increase in
physical activity is manifested in such a way that
even a slight increase in overall physical fitness
leads to a significant reduction in the risk of
premature death and an improvement in the overall
health of people with a sedentary lifestyle [33, 40].
Purpose: to investigate the characteristics
of indicators of carbohydrate metabolism in
patients with metabolic syndrome before the
beginning of rehabilitation effects, and to trace the
dynamics of indicators in the process of using our
comprehensive program of physical therapy.

Material and methods
Participants
The study was conducted on the basis of
the Kharkiv City Hospital No. 3. Under
observation were 70 young women who were
arbitrarily divided into two groups: the main group
(MG) - 35 patients and the control group (CG) - 35
patients. The mean age of patients with MG was
31.49–0.71 years, and that of CG was 31.06–0.57
years. By the number of patients, age, and the
presence of concomitant pathology, the main and
control groups of women were homogeneous.
Patients of the main group underwent rehabilitation
measures according to the author's program of
physical therapy, to patients of the control group according to the program, they are used for
metabolic syndrome in the specified medical
institution.

(initial examination) and after 4 months of the
introduction
of
comprehensive
physical
rehabilitation programs (re-examination).
The studies were carried out in accordance
with international documents on the regulation of
biomedical research: “Helsinki Declaration”
adopted by the General Assembly of the World
Medical Association ”on the“ ethical principles of
medical research involving a person as a subject”
[34]; “Universal Declaration on Bioethics and
Human Rights” [35]; “Convention for the
Protection of Human Rights and Dignity of the
Human Being with regard to the Application of
Biology and Medicine” adopted by the Council of
Europe [36].
An important role in assessing the
effectiveness of rehabilitation measures in MS
patients is played by the study of carbohydrate
metabolism, which was carried out according to the
results of fasting glycemia and 2:00 after a meal in
the clinical diagnostic laboratory of the Kharkiv
City Hospital No. 3 in the apparatus of the
densitometer scanning DM 2120 (manufacturer –
PLC Solar, Republic of Belarus, passport SOL
2.840.001 PS, certificate of verification of the
working means of measuring equipment No. 394/3
of January 25, 2008 and № 83409/3 dated March
30, 2009) using complex diagnostic reagent kits
(manufacturer - HUMAN Gesellschaft fur
Biochemica und Diagnostika mbH (Germany),
PSRN No. 4321/2010). Current monitoring of
blood glucose levels was carried out during
kinesitherapy classes with the Super Glucocard II
(GT-1640) glucometer (manufacturer – ARKRAY
Inc. KDK CORPORATION (Japan), registration
certificate No. 932/14) using GLUCOCARDTM
Test Strip II test strips (manufacturer – ARKRAY
Inc. KDK CORPORATION (Japan). Fasting
venous glucose of 66.0-6.1 mmol·l-1 was used as
criteria for compensating for diabetes mellitus, and
3.9-5.0 mmol·l-1 for fasting self-monitoring.
In the process of kinesitherapy training and
pedagogical observation was carried out - it was
carried out with the aim of optimizing dosing of
physical activity, preventing the development of
hypoglycemic conditions and fatigue in MS
patients with an external examination, determining
the level of glycemia before, during and after
kinesitherapy classes.
Physical therapy program

Procedure
Examination of patients was carried out
before the use of physical rehabilitation means
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Physical therapy of patients of the main
group at the outpatient stage was carried out in
order to normalize body weight and reduce the
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(lipid-lowering diet № 1) (Table 1), the basic
principles of which were developed by the
American Heart Association [37, 38], therapeutic
massage according to the method of P.B. Efimenko
[39] for patients with alimentary-constitutional
obesity; medical gymnastics; morning hygienic
gymnastics; self-study (SS) dosed walking.
Table 1
Hypolipidemic diet №1

manifestations of abdominal obesity, achieve
target levels of compensation for hyperglycemia,
normalize blood pressure and increase the
tolerance of the cardiovascular system to dosed
physical activity. The physical therapy program for
sick women of the main group included: a
hypocaloric diet with a lipid-lowering orientation

Parameters

Restrictions

Fat in the diet – less than 30% of total calories
Correlation SFA / MSFA / PSFA = 1:1:1
Cholesterol in the diet - less than 300 mg per day

Protein products

− consumption of meat no more than 200 g per day, except for meat with fat layers and
offal;
− permissible only lean varieties of beef, pork and young lamb;
− better consumption of fish and poultry (chicken, turkey meat), and without skin;
− permissible consumption of salmon and other types of fatty fish, except for fish roe

Fatty foods

− consumption of eggs up to 2 per week, including those used for cooking;
− consume 1% fat milk, avoiding whole milk;
− low fat yogurt, cottage cheese and cheese;
− “hard fats” (butter), processed cheese, coconut, palm oil, chocolate are excluded;
− only vegetable oils, olive oil or soft margarines are used

− bread, cereal products, potatoes, rice and pastry cooked without egg yolks;
Carbohydrate products − avoid the use of confectionery products in the preparation of which solid fats and
yolks are used, and heavy desserts
Notes: SFA – saturated fatty acids; MSFA – monounsaturated fatty acids; PSFA – polyunsaturated fatty acids

Physical exercises were used for the
muscles of the upper extremities and the shoulder
girdle, neck, torso with elements of sports-oriented
aerobics with full amplitude, medium and fast
pace; special physical exercises based on Pilates
gymnastics using fitballs and expanders; exercises
for coordination and training of the vestibular
apparatus at an average pace, with a maximum
amplitude depending on the capabilities of the
patient; regulated breathing exercises when
walking, taking into account the activity of the
ANS; rest pauses and relaxation exercises. All
physical exercises were performed from the initial
positions “sitting on the floor”, “standing”. When
making LH complexes, the emphasis was on
combining various previously learned exercises
into choreographic connections; during the course
of the lesson, the tempo, rhythm, direction and
amplitude of movements. Aerobics classes used
rhythmic music in the style of "foxtrot",
"charleston", "tango", Latin rhythms ("cha-chacha", "samba", "rumba"), "disco", "rock and
roll","Break Dance" [40].
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In the control group of patients used
physical therapy program, which included diet
therapy using a hypocaloric diet, therapeutic
massage by the method of Verbov [41, 42],
therapeutic gymnastics, morning hygienic
gymnastics, self-study, metered walking, jogging,
walking, moving and sports games. Therapeutic
physical education was carried out according to
Popov [43, 44], Belaya [45] for patients with
alimentary-constitutional obesity and diabetes
mellitus with the exception of exercises, are
contraindicated in arterial hypertension (static
exercises, accompanied by an increase in intraabdominal pressure, torso).
Statistical analysis
The duration of the study was 4 months.
The initial study was performed before (1-2 days)
and after (last days of the month) the application of
physical therapy. In the initial study, there was no
statistically significant difference between the
levels of glycemia in the capillary blood on an
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empty stomach and 2 hours after a meal, and in the
second study, the indicators improved statistically
significantly. Statistical data processing was
performed using the analysis package Statistica 6.0
for Windows. Assessment of compliance with the
law of normal distribution was performed using the
Shapiro-Wilk test (W). Since all the studied
indicators corresponded to the law of normal
distribution, we determined the arithmetic mean
(𝑥) and the standard deviation (S). The
significance of the difference was assessed using
Student's t-test. Differences not exceeding the
probability level p<0.05 at a given number of
degrees of freedom were considered statistically
significant.

Results

The main criteria for the diagnosis of
metabolic syndrome is to determine the level of
glycemia in capillary blood on an empty stomach
and 2 hours after a meal, the level of glycated
hemoglobin [46–47]. Therefore, we determined the
initial values of the above indicators. As can be
seen from Table 2, the level of fasting glucose in
patients of the main and control groups was
8.851.54 and 8.611.69 mmol·l-1, respectively,
there was no statistically significant difference
between these indicators. The results obtained
confirm the presence of metabolic syndrome in
patients of both groups.
Table 2
Indicators of carbohydrate metabolism in women
of the main (n = 35) and control (n = 35) groups in the initial study

Indicators

Glucose in capillary blood fasting
mmol·l-1
Glucose in capillary blood 2 hours
after a meal, mmol·l-1
Glycosylated hemoglobin (HbA1c), %

Norm

Surveyed group
main group
control group
n=35
n=35
𝑥 ±𝑆
𝑥 ±𝑆

3.3-5.5

8.851.54

to 7.5
4.0-6.1

t

р

8.611.69

0.63

0.05

11.471.85

11.491.19

0.06

0.05

9.801.23

9.971.36

0.54

0.05

In women of both the main and control
groups, an increase in the level of glycemia was
observed 2 hours after eating in 11.471.85 and
11.491.19 mmol·l-1, respectively (p>0.05), which
may indicate for insulin resistance, endogenous
insulin deficiency or prolonged release in response
to increased blood glucose.
The HbA1c level in women in the study
and control groups was at the level of 9.801.23
and 9.971.36%, respectively (p>0.05), which
indicates a long-term increase in blood glucose
concentration during the previous 6 – 12 months
and unsatisfactory compensation of diabetes
mellitus in the examined patients.
As a result of the use of complex programs
of physical therapy at the outpatient stage for 4
months in patients of the main and control groups,
the studied parameters of carbohydrate metabolism
significantly changed: the glucose content in the
capillary blood on an empty stomach and after
meals, the level of glycated hemoglobin.
As shown in table 3, in the main group of
patients there was a normalization of the
parameters of carbohydrate metabolism. Thus, in
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MG women there was a statistically significant
improvement (decreased) in fasting blood glucose
indices: from 8.851.54 to 5.980.81 mmol·l-1,
post-meal glycemia: from 11.471.85 to 7.680.86
mmol·l-1, glycosylated hemoglobin - from
9.801.23 to 9.071.25% (by 0.73%) (p<0.05) and
reached the target levels of diabetes mellitus
compensation and diagnostic criteria for metabolic
syndrome.
In patients with CG, there was also a
statistically significant improvement in the
parameters of carbohydrate metabolism: the level
of glucose in the capillary blood on an empty
stomach decreased from 8.611.69 to 6.971.09
mmol·l-1, the level of glycemia 2 hours after eating
decreased from 11.491.18 to 8.731.18 mmol·l-1,
the level of HbA1c decreased from 9.971.36 to
9.631.39% (by 0.34%), and these changes were
statistically insignificant, but did not reach the
criteria for determining MS in accordance with the
recommendations of various expert organizations:
WHO [48], International Diabetes Federation [49]
and
American
Association
of
Clinical
Endocrinologists [50].
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Table 3
Dynamics of carbohydrate metabolism in women of both groups during the initial and repeated studies

Indicators

Norm

Group

Before
experiment

After
experiment

t

р

𝑥 ±𝑆
5.980.81
6.971.09

9.70
4.81

0.01
0.05

Glucose in capillary blood fasting
mmol·l-1

3.3-5.5

Main
Control

𝑥 ±𝑆
8.851.54
8.611.69

Glucose in capillary blood 2 hours
after a meal, mmol·l-1

tо 7.5

Main
Control

11.471.85
11.491.19

7.680.86
8.731.18

11.59
7.47

0.01
0.01

Glycosylated hemoglobin
(HbA1c), %

4.0-6.1

Main
Control

9.801.23
9.971.36

9.071.25
9.631.39

2.48
1.05

0.05
0.05

Comparing the indicators of carbohydrate
metabolism in patients of the main and control
groups, we came to the conclusion that during the
second examination in the main group of patients

after applying the author’s physical therapy
program, they were the best (р0.05) (Table 4).

Table 4
Indicators of carbohydrate metabolism in women of the main (n = 35) and control (n = 35)
groups during the repeated study

Indicators

Norm

Glucose in capillary blood fasting mmol·l-1

3.3-5.5

Surveyed groups
control
main group
group
n=35
n=35
𝑥 ±𝑆
𝑥 ±𝑆
5.980.81
6.971.09

tо 7.5

7.680.86

8.731.18

4.23

0.05

4.0-6.1

9.071.25

9.631.39

1.75

0.05

Glucose in capillary blood 2 hours after a
meal, mmol·l-1
Glycosylated hemoglobin (HbA1c), %

Discussion
In the complex of medical and
rehabilitation measures for metabolic syndrome, an
important place is given to means of
physiotherapy. Under the influence of dosed
physical activity in patients, hyperglycemia and
glucosuria decrease, the action of insulin increases,
visceral obesity decreases, blood pressure
normalizes, and manifestations of heart failure
decrease [51–54].
Treatment of the metabolic syndrome is
aimed at preserving life, ensuring a sufficiently
high quality of life and independence in controlling
the course of the disease. Less important purpose
are the prevention of late complications of
diabetes,
obesity,
hypertension,
dyslipoproteinemia and a reduction in mortality in
the early stages of the disease. The primary task
facing medicine is timely treatment of the
60

t

р

4.26

0.05

metabolic syndrome, including non-drug and drug
methods for the correction of metabolic disorders
and obesity, and when choosing drugs, it is
necessary to take into account their metabolic
effects and organ protective effect. The main
objectives of the treatment of metabolic syndrome
are: normalization of body weight, increased
physical activity, antihypertensive therapy, the use
of lipid-lowering drugs and disaggregation
therapy. Considering that the pathological
condition that initiates insulin resistance and the
entire metabolic cascade is most often obesity,
which, in turn, leads to the development of arterial
hypertension and can cause a decrease in the
sensitivity of peripheral tissues to insulin and
further accumulation of excess body weight, the
use of therapeutic physical culture aids for
metabolic syndrome should take into account the
features of physical training techniques for insulin
resistance, diabetes mellitus, obesity and
hypertension [55–57].
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According to Popov et al., Milyukova [44],
Evdokimova [58], the regular use of dosed physical
training contributes to the formation of a new
dynamic stereotype, which eliminates or weakens
the pathological stereotype, which helps eliminate
the disease or functional abnormalities in the
internal systems. Physical training can be
considered as a factor enhancing the mobility of
physiological processes. Thus, the main
mechanism of action of physical exercises on the
human body is the neuro-reflex and neuro-humoral
mechanism. There are four main mechanisms of
the therapeutic effect of physical exercises on the
patient's body: tonic, trophic effect, the formation
of compensations and normalization of functions
[43, 59].
Korchinskiy [51] claims that, under the
influence
of
dosed
physical
activity,
hyperglycemia and glucosuria decrease in patients,
the action of insulin increases, visceral obesity
decreases, blood pressure normalizes, and
manifestations of heart failure decrease.
In the treatment of hyperglycemia and
diabetes mellitus in the metabolic syndrome,
therapeutic massage is used to improve blood
circulation and lymph flow, improve the activity of
the nervous system, to normalize sleep and
psychoemotional state, to improve metabolic
processes [41, 42, 60].
With a metabolic syndrome with the
phenomena of arterial hypertension according to
the recommendations of Kunicheva [61] shows the
effect on the paravertebral zones of the cervical and
upper thoracic spinal segments С7-С2 and D5-D1.
With metabolic syndrome, therapeutic
massage is an effective component of complex
treatment. Its effectiveness is based on mechanical,
neuro-reflex and humoral factors affecting the
human body. The action of the mechanical factor is
manifested in loosening of fatty tissue during
obesity, and neuro-reflex and humoral – in
stimulating the function of the whole organism and
general metabolism. All this together will help
reduce adipose tissue deposition [62, 63].
According to the recommendations of [39]
for a complete solution of the tasks achieved is not
achieved by direct action on individual areas of
excessive accumulation of adipose tissue during
obesity, but with massage of the whole body.
Therefore, the best result is obtained during a
general massage, using all massage techniques in a
certain sequence and a variety of manipulations.
The intensity and duration of massage of individual
parts of the body is directly dependent on the
location and amount of deposition of adipose
61

tissue. According to Mukhin [64] therapeutic
massage is prescribed to improve the general tone
of the body; activation of peripheral blood and
lymph flow, redox and metabolic processes;
counteraction to impaired intestinal motorevacuation function; eliminate fatigue and increase
muscle tone and performance. Apply general
massage, underwater shower massage, selfmassage.
Diet therapy (DT) is one of the main means
of complex treatment of metabolic syndrome. In
order to reduce glycemia and serum lipids, to
reduce excess body weight, a diet with a moderate
restriction of carbohydrates and the complete
exclusion of refined sugars with a sufficient protein
content that meets the physiological needs of
humans and fats was used [17, 31, 65].
According to the recommendations of
Kazakov et.al. [66], physiotherapeutic treatment is
prescribed taking into account the patient’s clinical
syndromes.
Physiotherapy for metabolic syndrome is
used to stimulate redox and metabolic processes;
normalization of carbohydrate metabolism;
improving the function of the cardiovascular,
respiratory, digestive, endocrine and other body
systems; prevention or inhibition of the
development of concomitant diseases; increase in
general tone, increased energy consumption and
hardening of the body [67].
Thus, among a large number of works on
the problem of rehabilitation in the metabolic
syndrome, no therapeutic physical culture methods
were found that take into account the presence of
the components of the metabolic syndrome
(abdominal obesity, hyperglycemia, arterial
hypertension), there are conflicting data on
methods of monitoring and regulating physical
activity in accordance with the state patients, that
is, optimal pedagogical control is not carried out
during group exercises of physical therapy. In
addition, the recommendations on the use of diet
therapy, massage and physiotherapy are quite
contradictory but not individualized. Therefore,
treatment of the metabolic syndrome should be
comprehensive, and include physical therapy,
herbal medicine, massage, physiotherapeutic
treatment, diet therapy, drug therapy and many
other means of physical therapy, which will
contribute to more stable stabilization of blood
sugar levels, restoration of the cardiovascular
system, normalization of blood pressure and
anthropometric indicators, will improve adaptation
to physical activity; will keep patients working.
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Conclusions
1. To analyze the effectiveness of physical
therapy for patients with metabolic syndrome, we
used the analysis and generalization of the results
of the study of fasting glycemia and 2 hours after
eating, current monitoring of the level of glycemia
in capillary blood before and after the use of
physical rehabilitation. So, the fasting glucose
level in women of the main and control groups
according to the results of the initial pre-dormancy
did not differ, there was no significant difference
between these indicators. The obtained results
confirm the presence of metabolic syndrome in
women of both groups. In women, both the main
and control groups, an increase in glycemia was
observed 2 hours after eating (11.47±1.85 and
11.49±1.19 mmol·l-1, respectively) (р0.05).
2. As a result of a comprehensive physical
therapy program that was developed and used for 4
months for patients with metabolic syndrome, the
studied carbohydrate metabolism parameters
changed significantly - patients of the main group
were engaged in the original physical therapy
program, patients of the control group were
involved in the program used for metabolic
syndrome in the specified treatment and prevention
institution.
3. After the use of physical therapy in the
main group of patients, normalization of
carbohydrate metabolism occurred, in women of
the main group statistically significantly improved
fasting glycemia: from 8.85±1.54 to 5.98±0.81
mmol·l-1, glycemia after eating: from 11.47±1.85
to 7.68±0.86 mmol·l-1 and reached the target levels
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Abstract
Purpose: to compare target, style, methodological, historical and socio-political features and determine the possibilities
of mutual application of various approaches to the development of dance education in China and Ukraine.
Material and methods. The review included articles on the peculiarities of historical development, methodological
aspects, the dance influence on health of people of different ages and different social status. The review also included
articles on the peculiarities of the social and political aspects of dance art in China and Ukraine. The analysis of literary
sources was carried out by working with scientific articles that are presented in the databases "Web of Science",
"Scopus", "Pub Med" and others.
Results. The features of Chinese dances that can be applied in Ukraine have been identified: 1 - the practice of mass
dances on the streets and squares of cities; 2 - the inner orientation of the dance art towards unity with nature, towards
the self-expression of people of their feelings, emotions, experiences, towards achieving harmony through movement;
3 - increased attention to the psychological preparation of dancers; 4 - high attention of researchers to the influence of
dancing on the mental and cardiological health of people of different ages; 5 - high number of articles, published in
rating journals. The features of Ukrainian dances, which can be applied in China, have been determined: 1 - the
development of speed-power qualities of dancers; 2 - implementation of an individual approach, which is currently
beginning to develop in Ukraine.
Conclusions. The combination of Ukrainian speed-power dance and Chinese inner focus on harmony of body and soul,
on unity with nature will create a qualitatively new approach to the development of dance art in general and to the
process of teaching dance. This study is the first from the point of view of a comparative analysis of the process of
teaching dance in China and Ukraine in terms of historical, socio-political, methodological, substantive aspects, as well
as the impact of dancing on the body of the practitioners.
Keywords: choreography, training, teaching, students, dance styles
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Анотація

Чжан Г. Порівняльна характеристика танців в Китаї і в Україні з точки зору історичного, жанрового, цільового,
методичного та суспільно-політичного аспектів: оглядова стаття
Мета: порівняти цільові, стильові, методичні, історичні та суспільно-політичні особливості і визначити можливості
взаємного застосування різних підходів до розвитку танцювального освіти в Китаї і в Україні.
Матеріал і методи. В огляд було включено статті, присвячені особливостям історичного розвитку, методичних
аспектів, впливу танців на здоров'я людей різного віку і різного соціального стану. Також в огляд були включені
статті, присвячені особливостям суспільних і політичних аспектів танцювального мистецтва в Китаї і в Україні.
Аналіз літературних джерел проводився шляхом роботи з науковими статтями, які представлені в базах даних
«Web of Science», «Scopus», «Pub Med» та інших.
Результати. Виявлено особливості китайських танців, які можуть бути застосовані в Україні: 1 - практика масових
танців на вулицях і площах міст; 2 - внутрішня спрямованість танцювального мистецтва на єдність з природою, на
самовираження людей своїх почуттів, емоцій, переживань, на досягнення гармонії через рух; 3 - підвищена увага
до психологічної підготовки танцюристів; 4 - висока увага дослідників до впливу танців на ментальне і
кардіологічне здоров'я людей різного віку; 5 – відносно висока кількість статей, опублікованих в рейтингових
журналах. Визначено особливості українських танців, які можуть бути застосовані в Китаї: 1 - розвиток швидкісносилових якостей танцюристів; 2 - реалізація індивідуального підходу, який в даний час починає розвиватися в
Україні.
Висновки. Поєднання українського швидкісно-силового танцю і китайської внутрішньої спрямованості на
гармонію душі і тіла, на єдність з природою створить якісно новий підхід до розвитку танцювального мистецтва
в цілому і до процесу навчання танцям. Дане дослідження є першим з точки зору порівняльного аналізу процесу
навчання танцям в Китаї і в Україні по історичним, суспільно-політичним, методичним, змістовним аспектам, а
також – за впливом танців на організм тих, хто займається танцями.
Ключові слова: хореографія, тренування, викладання, студенти, танцювальні стилі

Аннотация
Чжан Г. Сравнительная характеристика танцев в Китае и в Украине с точки зрения исторического, жанрового,
целевого, методического и общественно-политического аспектов: обзорная статья
Цель: сравнить целевые, стилевые, методические, исторические и общественно-политические особенности и
определить возможности взаимного применения различных подходов к развитию танцевального образования
в Китае и в Украине.
Материал и методы. В обзор были включены статьи, посвященные особенностям исторического развития,
методических аспектов, влияния танцев на здоровье людей разного возраста и разного социального положения.
Также в обзор были включены статьи, посвященные особенностям общественных и политических аспектов
танцевального искусства в Китае и в Украине. Анализ литературных источников проводился путем работы с
научными статьями, которые представлены в базах данных «Web of Science», «Scopus», «Pub Med» и других.
Результаты. Выявлены особенности китайских танцев, которые могут быть применены в Украине: 1 – практика
массовых танцев на улицах и площадях городов; 2 – внутренняя направленность танцевального искусства на
единство с природой, на самовыражение людей своих чувств, эмоций, переживаний, на достижение гармонии
через движение; 3 – повышенное внимание к психологической подготовке танцоров; 4 – высокое внимание
исследователей к влиянию танцев на ментальное и кардиологическое здоровье людей разного возраста; 5 –
относительно большое количество статей, опубликованных в рейтинговых журналах. Определены особенности
украинских танцев, которые могут быть применены в Китае: 1 – развитие скоростно-силовых качеств танцоров;
2 – реализация индивидуального подхода, который в настоящее время начинает развиваться в Украине.
Выводы. Сочетание украинского скоростно-силового танца и китайской внутренней направленности на
гармонию души и тела, на единство с природой создаст качественно новый подход к развитию танцевального
искусства в целом и к процессу обучения танцам. Данное исследование является первым с точки зрения
сравнительного анализа процесса обучения танцам в Китае и в Украине по историческим, общественнополитическим, методическим, содержательным аспектам, а также – по влиянию танцев на организм
занимающихся.
Ключевые слова: хореография, тренировка, преподавание, студенты, танцевальные стили
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Introduction
Dances from ancient times to the present in
an amazing way combine movement and the inner
world of a person [1]. In its development, dances
reflect history, socio-political changes, cultural
trends, the general nature of movements and
education in general. Dancing is one of the most
attractive forms of art, recreation, entertainment,
physical activity [2]. The dancing art has
developed in different parts of the world, so dances
have certain differences in their content, focus and
aim. In this regard, a comparison of various aspects
of dancing that have arisen in different parts of the
world is interesting from the point of view of the
scientific understanding of dance art, the
characteristics of movements, the role of dancing
in education, sports, as well as in the treatment of
various physical and psychological disorders with
the help of movements. Also, such a comparison
can give an understanding of the prospects for the
development of dance in different countries. This
provision is of particular relevance at the present
time - during the period of unification of the
achievements of different countries.
Currently, there is a mutual integration of
the economy, scientific knowledge, cultural
achievements of different countries. Integration
between the countries of the West and the East is
of particular relevance due to the existing
differences in culture, history, and peculiarities of
mentality [1]. From this point of view, an urgent
issue at the present time for the further
development of the achievements of the peoples of
the East and West is the study of the peculiarities
of culture, science, education of different countries
of the eastern and western regions. The country that
most fully reflects the peculiarities of science,
culture and education of the East is China. For
comparison with the peculiarities of the
development of science, culture, education, any
country in the western region can be chosen. It is
relevant to compare the country of the East, for
example, China, and a country that has absorbed in
the process of its development both the features of
the West and the features of the East. One of these
countries is Ukraine [2]. Ukraine also has its own
distinctive traditions that make it unique for both
Western and Eastern countries. Therefore, a
comparison of Ukraine and China from the point of
view of the peculiarities of the achievements of
culture, science, education can provide a key to
understanding the tendencies of mutual integration
of East and West. In this regard, the choice for such
a comparison of countries such as China and
69

Ukraine is quite reasonable. Dances can be selected
as a subject for comparison, since dances reflect the
history of the development of countries, the
peculiarities of the culture of movements, teaching
and research directions in the field of promoting
and maintaining health.
China is currently developing rapidly and
is competing with the world's leading powers in the
economy, education, science, sports, and art. There
is an opinion [3] that the rapid development of
China is significantly influenced by ancient
philosophy, which is relevant to the present. Since
ancient times, the Chinese civilization has been
characterized by a focus on achieving happiness
and well-being in earthly life. At the same time, it
is believed that the fate of a person depends not on
divine predestination, but on his own efforts. This
philosophical position determines the attitude of
people to the activities in which they are engaged.
Dancing is no exception.
Dance in China is a very diverse art form
with many contemporary and traditional dance
genres. The dances cover a wide spectrum, from
folk dances to performances in the theater of opera
and ballet, and can be used in public celebrations,
rituals and ceremonies. The most famous Chinese
dances are the dragon dance and the lion dance [4].
The recorded history of various forms of dance in
China is quite ancient. The earliest Chinese
character for dance,
, written on oracle bones,
represents a dancer holding oxtails. Some modern
Chinese dances, such as long-sleeved dances, were
recorded in the earliest periods. Many folk dances
have a long history. It can be folk dances, or dances
that were once performed as rituals or as
performances - some could be danced at court.
Among the most famous Chinese traditional
dances are the dragon dance and the lion dance,
both of which are known in earlier dynasties in
various forms.
In China, dance was also used as an
exercise for people to stay healthy after prolonged
wet weather. Traditionally, some Chinese dances
are also associated with martial arts, and are used
to practice martial arts as well as fitness. Some
exercises in martial arts such as Taijiquan are
similar to choreographic dances. In modern China,
you can often see people using dance as a form of
training and psychological relaxation in parks,
streets and squares of the city [4].
In Ukraine, dancing is also a very common
form of recreation, entertainment and performing
arts [1]. Ukrainian folk dances are notable for their
ardent passion, transitions to climaxes, original
multi-colored costumes. Many dances in Ukraine

Health, sport, rehabilitation
Здоров’я, спорт, реабілітація
Здоровье, спорт, реабилитация

7(3)

also originated as martial arts (hopak) movements.
At first, the hopak was a kind of warm-up, during
which the Cossacks honed their combat skills.
Subsequently, this dance has spread and gained
popularity among various categories of the
population. Movements in Ukrainian dances
require good physical fitness.
Thus, the dances of China and Ukraine
have many of their own characteristics, which are
reflected in the methods of teaching dance, as well
as in the areas of scientific research in the field of
physical activity, health, rehabilitation, and
physical therapy. Therefore, a comparison of the
dances of China and Ukraine in terms of the
features of historical formation, content, teaching
methods and the direction of scientific research is
of great importance for determining the
possibilities of developing dance art as a type of
physical activity and mutual integration of
experience in this area.

"Ukraine". For the results for the keyword "China",
the refinement was carried out by publication years
from 2019 to 2021.

Purpose: to compare aims, styles,
methodological, historical and socio-political
features and determine the possibilities of mutual
application of various approaches to the
development of dance education in China and
Ukraine.

Results

Material and methods
Eligibility criteria
The review included articles on the
peculiarities
of
historical
development,
methodological aspects, the impact on health of
people of different ages and different social status.
The review also included articles on the
peculiarities of the social and political aspects of
dance art in China and Ukraine. For selection,
articles had to be written in English and published
in peer-reviewed journals with the full version of
the article available. All entries were allowed.
Works that did not fit the purpose of this study were
excluded.
Sources of information and search strategy
The analysis of literary sources was carried
out by working with scientific works that are
presented in the databases "Web of Science",
"Scopus", "Pub Med" and others. The search for
literary sources was carried out using the keywords
"dancing", "teaching dance", "choreography".
Further, the results were refined for the keyword
"China" and separately - for the keyword
70

Study selection
The selection was made as follows: first,
the topic of the article was analyzed, then, if the
topic corresponded to the direction of our research,
the abstract was analyzed. If the abstract
corresponded to the direction of our research, the
text of the article was analyzed. Also, when
analyzing literary sources, preference was given to
the sources presented in quarters 1-3 of levels
"Web of Science" and "Scopus". If any of the
selection criteria were not met, the article was
excluded from the systematic review. In case of
doubt, the article was discussed with experts
(Zhanneta Kozina, Vitalii Korobeinik) until a
consensus was reached.

As a result of a search conducted on the
keyword "dancing", 41675 sources were found and
1297 sources were found on the keyword "dance
training". After specifying the word "China", 1472
sources were found. For the years of publication
from 2019 to 2021, 126 sources were selected, of
which, after analyzing the text of articles for this
review, 46 sources were left. Also, after
clarification on the keyword "Ukraine", 27 sources
were found, of which 8 sources were left for this
review. Due to the fact that a small number of
scientific works were found to analyze studies on
this issue in relation to Ukraine, clarification by
years of publications regarding Ukraine was not
applied. A total of 54 sources were selected for this
review.
Thus, this problem is presented in the
modern scientific literature of the world ranking
much wider in China in comparison with studies on
Ukraine. Of the selected sources regarding China,
10 (21.7%) were devoted to the study of the
historical features of the development of dance art
in China, 2 (4.3%) - socio-political factors, 20
(43.5%) - the impact of dancing on the health of
people of different age, 13 (28, 3%) - methods of
teaching dance and 1 (2.2%) source was devoted to
the study of dance styles (Table 1). Concerning
Ukraine, 3 (37.5%) sources were devoted to sociopolitical factors in the development of dance art, 3
(37.5%) sources - the study of dance styles and 2
(25%) sources - the methodology of teaching dance
art (Table 1). It should be noted that in the studies
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of Jordan [2], Stepanyuk [5], Wilson [6], dance
styles are considered. However, at the same time,
the problems of the historical development of
dance art in Ukraine are also partially touched
upon. In the studies of Maryna [7], Pyatnickaya [8],

the methods of teaching dance are considered,
however, these works also partially touch upon the
issues of the influence of dancing on the health of
the surveyed people.

Table 1
Quantitative and qualitative analysis of modern scientific sources based on the data of world ranking
scientific bases on the problem of comparing dance education in China and Ukraine

Dance styles
Sum
Total

Hee et.al., 2019
-

Historical features of the development of dance
art in China and Ukraine
Most researchers associate the origin of
dances in China with various shamanic practices
for communicating with spirits when it is necessary
to solve practical problems: success in hunting, a
good harvest, victory in a war, treatment of
diseases, and others. Thus, in the work of
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Publications (% of total
by country)

Dambricourt-Malasse et.al., 2019; Fang
Historical features
et.al., 2020; Hyun et.al., 2020; Jeon et.al.,
of the
2020; Jin et.al., 2019; Jongjin, 2020; Kim,
development of
2019; Mengni et.al., 2020; Ouyang et.al.,
dance art
2020; SeongHee, 2019
Socio-political
factors in the
Chen et.al., 2021; Heyang et.al., 2021
development of
dance art
Avaunt, 2021; Chang, 2021; Dang et.al.,
2020; Deng et.al., 2019; Ding et.al., 2021;
Jung et. al., 2021; Jiang et.al., 2021; Liao
The impact of
et.al., 2019; Liao et.al., 2020; Liyansen et.al.,
dancing on the
2021; Peng et.al., 2020; Peng et.al., 2021; Qi
health of people of
, 2021; SerlinSerlin, 2021; Tong et.al., 2021;
different ages
Wang et.al., 2019; Xu et.al., 2019; Zhang
et.al., 2021; Zhang et.al., 2019; Zhao et.al.,
2021
Heyang et.al., 2020; Hong et.al., 2019;
Huang et.al., 2021; Jinjing, 2019; Kim, 2020;
Dance teaching
Liu, 2019; Ma et.al., 2019; Rowe et.al, 2020;
method
Rowe et.al., 2020; Xiao, 2021; You, 2020;
Xiaofei et.al., 2021; Kozina et.al., 2021

Authors

Publications (number)

Authors

Publications (% of total
by country)

Direction of
research

Ukraine

Publications (number)

China

-

-

10

21,7

Partially: Jordan,
2014; Stepanyuk,
2016; Wilson,
2004

2

4,3

Aleksandr, 2018;
Gershenson, 2019; 3
Zhuk, 2020

20

43,5

Partially: Maryna,
2015; Pyatnickaya,
2015

-

-

13

28,3

Maryna, 2015;
Pyatnickaya, 2015

2

25

1

2,2

3

37,5

46
54

100

8

100

Jordan, 2014;
Stepanyuk, 2016;
Wilson, 2004
-

37,5

Dambricourt-Malasse et al. [9] a parallel is drawn
between agro-pastoral rituals and shamanic dances,
as reflected in the cave paintings on Red Rock. Red
Rock is one of the earliest known rock art sites in
China. The work [9] presents the results of a study
of some of the frescoes. These murals show the
light ritual shamanic dance practices of the agropastoralist peoples prior to rice cultivation. The
frescoes show the connection with the spirits of
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animals, the symbols of which are the buffalo and
the python. In the above study [9], three scenes are
described. These scenes are interpreted in the
historical context of ethnic minorities and their
cultural traditions, devoid of writing. They were
named "Shamanic Dance", "Dance Lesson" and
"Meeting".
Fang, Ryu [3] also point to the shamanic
origin of dance in China, describing the influence
of Chinese dance on the culture of Korea. These
authors emphasize that in Chinese dances one can
see the spirit to which people aspired as an
aesthetic ideal. This spirit was reflected in their
dance and manifested by merging with shamanism.
The authors also note the influence of Chinese
culture on shamanistic motives in Korean music.
The main meaning of shamanic dances in China,
according to the authors, consists in the following
provisions: 1 - heaven and people are one as an
aesthetic ideal; 2 - serenity lies in movement; 3 breathing and psychokinesis, as well as body and
soul, are in harmony. Thus, we see the focus of
Chinese dances on the inner world of a person, on
his spiritual development, on achieving harmony
between the internal and the external.
Hyun et.al. [10] based on the analysis of
sword dances, they consider the origin and
development of two peoples - Chinese and Korean.
The authors concluded that the historical roots of
the origin of the two peoples are based on behavior
in ancient times and begin with human instincts
such as hunting, war, and sacrifice. The authors
also point out that both cultures have preserved
ancient traditions of sword dancing, although there
are some innovations. Innovation is expressed in
some of the movements and appearance of the
swords. Also, these authors note that the dance
with two swords arose as an expression of joy after
the hunt.
In a number of studies [4, 11, 12], the focus
of Chinese dances on the inner world of a person,
to achieve harmony in thoughts and emotions and
movements, has been traced to this day. This
observation is based on observing the development
of dance in a historical context. Thus, Jeon, GwiYoung [4] found that the use of folk dances by
older women who migrated from China to Korea
helps them to normalize emotions through the
memories that accompany the performance of folk
dances. Thus, in Chinese dances, the main
direction that can be traced from the analysis of
historical traditions is the focus on the inner world
of a person, bringing to a certain harmony of
feelings, thoughts, emotions in accordance with the
harmony and unity of nature.
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The works [13, 14] show the development
of dance art from traditional to innovative and then
again to the preservation of traditional elements.
This development is shown depending on the rule
of various dynasties. It is noted that the
preservation of the traditional elements of the
dance is based on the preservation of the
transmission of the inner world of the dancer in
combination with the tasks of the outer world. The
preservation of ancient traditions in Chinese dance
is also noted by Ouyang and Sook [15], describing
the lion dance as a manifestation of the power and
contentment of the gods who visited people. Thus,
despite the presence of many innovations in the
dance art of China, the shamanic orientation of
dances and their focus on expressing unity with
nature and with the inner world of man remains
relevant. SeongHee [16] describes the history of
one of the most popular dances in China and points
out that one of the inner meanings of this dance is
to express a person's magnificent and vibrant
lifestyle and vision of the future through folding
fans.
Thus, the historical analysis of the
development of dances in China showed the
following: 1 - the preservation of the shamanistic
orientation of dances to the present time; 2 maintaining focus on the inner world of a person,
on harmony with nature, on spiritual development,
on understanding one's purpose in this world with
deep mental concentration in movements.
The history of Ukrainian dance is reflected
in modern scientific literature much less than the
history of Chinese dance. Researchers point to a
lack of ethnographic research on Ukrainian dances.
Nevertheless, in work [6] it is noted that on the
territory of Ukraine the first dances arose as a way
of communication between people, as well as
between people and gods. Dancing movements
also developed as a result of the imitation of the
movements of animals, birds, and later - gestures
that reflected certain labor processes (for example,
some round dances). The original dance, like the
song, played a magical role, therefore, among the
calendar-ritual dances, almost the most archaic
features have been preserved.
The oldest traces of dance art in Ukraine
can be considered drawings of the Trypillian era,
which depicts the figures of people who put one
hand on the waist, and the other lead behind the
head [6]. Such movements are found in modern
dances [5]. There are images of dancers and
musicians on the frescoes of St. Sophia Cathedral
in Kiev in the 11th century. According to some
researchers [6], silver figurines of men from the
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Martynov treasure of the 4th century convey one of
the dance movements: in a half-squat with legs
wide apart and hands laid on the hips. Images of
dances are also found in many miniatures from
ancient chronicles. Written messages about ancient
dances are given to us by chroniclers who call them
"jumping and trampling", "gulba and dancing",
"wobbling ridge", "dancing and splashing".
Christian chroniclers call such actions "demonic"
or "pagan" [6]. This gives some reason to believe
that primitive dances were closely associated with
ancient worship. It is possible that Christian
influence contributed to the fact that, with the
historical development of Ukrainian dance, the
original shamanic orientation of the dance turned
out to be hidden. This is the main distinguishing
feature of the Ukrainian dance from the Chinese:
the traditional orientation of the dance has been
preserved in the Chinese culture.
Historical analysis of the dance art in
Ukraine allows us to highlight the main features of
Ukrainian dance. These features arose with the
emergence of dances in Ukraine and have survived
to this day. They are as follows: 1 - the presence of
very energetic movements, requiring the
development of strength, speed, endurance; the
presence of movements requiring a high
development of coordination in combination with
a high level of speed-strength qualities. This
position is not typical for the majority of Chinese
dances, in which smoothness and flexibility are
manifested mainly; 2 - focus on interacting with the
outside world, to protect their values or to conquer
the surrounding space. This leads to energetic
movements in Ukrainian dances. It is no
coincidence that Ukrainian dance gave rise to
modern Finnish rock [1].
Socio-political factors in the development of
dance art in China and Ukraine
Analysis of socio-political factors in the
development of dance art in China and Ukraine
showed that events in society have a great impact
on art, including dance. So, in China, dance dramas
were created, reflecting the processes taking place
during the revolution [17]. The revolution also had
a very strong impact on dance in Ukraine [18]. In
addition, Ukraine is also characterized by the
influence of public life in general on the art of
dancing [18]. Research is also being carried out in
China to determine the impact of the economy on
the development of dance teaching [19]. As for
Ukraine, there is a great influence of Jewish
intervention in the development of dancing [20].
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The impact of dancing on the health of people
of different ages
The influence of Chinese dances on the
health of people of different ages is considered
from several positions: 1 - the effectiveness of
dancing on squares, which are very popular in
China, for the mental, mental and physical health
of middle-aged and elderly people; 2 - the
influence of the process of teaching dance on the
competence of dancers and teachers; 3 - the
effectiveness of the use of dancing in physical
therapy and rehabilitation.
A number of studies [21–25] are devoted
to dancing on the streets and squares of cities.
China is characterized by many people's activities
on the city streets in the mornings and evenings.
People practice traditional Chinese physical
education and dance. Basically, such activities are
typical for middle-aged and elderly people. During
such activities, people also communicate with each
other. The authors [21, 22] note the positive and
reliable effect of such exercises in improving the
health and psychological state of women. Thus,
Avaunt [21] analyzes the subjective state of women
performing Lion Dance in Boston's Chinatown.
Lion dancing is an acrobatic form of ritual
performance with roots in ancient China.
Traditionally, men performed lion dances to scare
away evil spirits and protect themselves from evil.
Members of Gund Kwok, a women's dance group
in Boston's Chinatown, also perform the lion dance
to counter negative energies and neutralize
unwanted aggression. In their case, however,
negative forces stem from the hypersexual attitudes
of men to which they are exposed as Asian
American women. The author believes that
learning to dance the lion creates a resisting,
"impenetrable" bodily subjectivity. Also, teaching
and performing the lion dance fosters a sense of
protection through embodied practice, as well as by
reaching out and controlling the public eye. At the
same time, this research is carried out in the context
of studying the influence of dance training practice
on individual body self-awareness.
Chang et.al. [22] found a positive reliable
effect of dancing on the streets and squares of the
city on the health of elderly women with mental
disorders. Researchers came to similar conclusions
[23, 24]. It should be noted that the practice of mass
dancing on the streets and squares is not typical for
Ukraine at all, although for China it is natural and
shows a positive effect on the health of middleaged and elderly people [25, 26]. Deng et.al. [27]
believe that this particular practice is a key factor
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in high physical activity and health preservation in
China.
Separate studies [28–30] are devoted to the
health status, lifestyle and the number of injuries of
dancers. For example, Dang et.al. [28] found that
professional dancers had significantly lower food
and alcohol consumption compared to nonprofessional dancers. Also, professional dancers
have significantly lower number of injuries. The
authors found that professional dance classes
change the way people live.
Many studies are devoted to the
therapeutic effect of dancing [31–40]. Ding et al.
[31] found a positive and significant effect of
dance-based mental motor activity on the quality of
life of patients recovering from COVID-19. Dancebased mental-motor activity has been defined by
the authors as coordinated vertical mental-motor
movements that emphasize dynamic balance,
structured by music or internal rhythm (such as
breathing) and choreography, and which involve
social interaction. The authors found that dancing
has a positive and significant effect on motor
function, lung function, psychological mood and
other aspects, therefore dancing can be used as a
safe therapy for patients recovering from COVID19. The results of this study assess the effectiveness
and safety of dance-based mental motor activity in
improving the quality of life for COVID-19
patients during convalescence. Similar conclusions
were also reached by Kim [32] and Serlin [33].
Studies [34–37] have shown a positive
reliable effect of dancing on the psychological and
mental health of schoolchildren and students. Qi
[35] highlighted the role of regular sports dancing
in the prevention of mental disorders, including
anxiety and depression, among college students.
The author shows that sports dance can not only
improve the quality of student learning, but also
affect the healthy psychology of college students.
The general level of mental health of the subjects
of the experimental group was significantly higher
than that of ordinary college students and ordinary
people. Wang [36] found that for students with
different physical fitness, the same training has a
different training effect. This study demonstrates
that appropriate exercise intensity and content is
vital to improving physical and mental health. For
participants with different physical fitness, the
same training has a different training effect. This
study demonstrates that appropriate exercise
intensity and content is vital to improving physical
and mental health. Zhang [37] showed that anxiety
and depression are common among college
students. This paper shows that regular sports
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dancing can serve as a protective factor in the
prevention of depression and can be recommended
for college students.
Dancing also improves the condition of
patients with Parkinson's disease [38]. The authors
have shown that the use of dancing significantly
improves cognitive functions and memory in
people with Parkinson's disease. The works [39,
40] also show a significant positive effect of
dancing on the functional state of people with
diseases of the cardiovascular system and
metabolic disorders, in particular, those with
diabetes. In patients with impaired cardiovascular
activity, a significant decrease in blood pressure
was noted [39]. Patients at risk of developing a
“diabetic foot” showed a significant decrease in
blood pressure, an increase in postural stability,
and an improvement in motor functions [40].
The influence of Ukrainian dances on people's
health is presented in the modern scientific
literature of the rating level is insignificant. The
works [7, 8] present data on the positive impact of
the use of various teaching methods on the skill of
dancers, which may also indirectly indicate an
improvement in their health.
Dance teaching method
The methodology for teaching dance in
China is now more and more dependent on the
needs of consumers. This is due to the growing
influence of capitalism in dance education in China
[41]. Capitalism's involvement in dance education
in China is growing rapidly, leading to significant
shifts in the understanding and practice of dance
education as a private business. This is contributing
to the increased interconnection between dance and
the economy in China, leading to a continuous
increase in the commercialization of dance
education. Nowadays, making a profit from dance
training is perceived as a factor in increasing
competition. This reinforces the consumer
orientation rather than the general idea of dance art
in China. Given the growing economic, political
and cultural influence of China around the world,
it is one of the leading factors shaping the means,
methods and forms of dance education for the
funding and future of dance education around the
world.
With regard to the methodology of
teaching dance in China, the research can be
divided into two directions: 1 - the method of
teaching dance to students; 2 - methodology for
teaching dance teachers. In the methodology of
teaching dance in China, there is currently a
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tendency to increase psychological preparation.
Hong and JungKooin [42] showed the
effectiveness of psychological preparation of
students when teaching dance. The authors point
out that at present, Chinese dance as a subject of
study is still in its development stage. The authors
found that many organizations focus their
education solely on the study of professional
knowledge and intentionally or unintentionally
ignore psychological education issues such as the
development of student willpower. The authors
believe that the development of willpower in
students affects not only individual students, but
also the entire education system. This study
randomly selected 30 students in the Department of
Dance at Hunan University of Technology, China.
The study used questionnaires, experimental
methods and methods of comparative analysis.
Applying the Rosenthal effect principle in this
study found a positive effect of developing
willpower in college and university dance
instruction on confidence building in both
professional dance and other areas of life. Huang et
al. [43] found that limiting the time of dancers'
leisure has a negative impact on the process of
mastering and improving dance skills, and
interpersonal limitations have a positive effect.
In the methodology of teaching dance in
China, the use of new technologies, such as online
training [44–46], a departure from the authoritarian
style in teaching dance [47, 48] is currently traced.
These technologies cause controversy regarding
their effectiveness, but the authors who
investigated this problem [44–48] point to the
relevance of these technologies to the present. In
Ukraine, there is also a tendency towards the use of
modern technologies in teaching dance. Thus,
Pyatnickaya [8] has shown the positive effect of
cheer-dance for the formation of a healthy lifestyle
among university students. Maryna [7] proposed an
innovative method of teaching ballroom dancing.
The teaching of dance teaching at
universities is also a topical study problem for
Chinese researchers. Jinjing [49] proposed a new
system for evaluating dance teachers when they
receive qualification certificates. In this system, a
more objective assessment of technical and
teaching skills can be traced and indicators that can
be interpreted from several positions during
assessment are practically excluded. In addition,
Percy and Dow [50] have shown the need for dance
training for managers in the dance field as well.
Xiao A. [51] showed the effectiveness of the use of
Pilates in professional dance training of students.
Studies [52, 53] show the differences in the
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system of training future specialists in the field of
physical education and sports, including future
dance teachers, in China and Ukraine. The authors
point out that in Ukraine there is a tendency
towards an increase in the individual approach in
teaching future teachers, which at the present stage
is not yet typical for China. These authors propose
the implementation of an individual approach in
the process of training future specialists in the field
of physical culture and sports in China.
Dance styles
The study of dance styles in both China
and Ukraine is carried out in a historical context.
Thus, Hee and Ju-Ok [54] analyze the development
of the dance style of ChyeoYongMu. The authors
note the stage when this dance was transformed
into an entertaining one, and women with
emphasized feminine forms began to take part in it.
In general, the transformation of this dance testifies
to the general trend of changing the direction of the
dance art in the world: from connection with
nature, the expression of various natural
phenomena
through dance
to ordinary
entertainment with a predominance of emphasis on
the sexual component of dancing. It should be
noted that this tendency is least of all typical for
China, where the main direction of dances remains
in the harmony of the soul and body, people and
the sky, in the expression through the movement of
the serenity of the inner state.
Dancing
styles
in
Ukraine
are
distinguished by high requirements to the level of
physical training of dancers, mainly to the
development of speed, speed-strength qualities,
endurance [2, 5, 6]. Authors who have studied
Ukrainian dances call them “wild” [2, 6], since the
level of quickness, difficult-to-coordinate jumps,
the manifestation of high coordination against the
background of fast execution of elements are
incomprehensible for European researchers.

Discussion
This study is the first from the point of
view of a comparative analysis of the process of
teaching dance in China and Ukraine in terms of
historical,
socio-political,
methodological,
substantive aspects, as well as the impact of
dancing on the body of the practitioners. The goal
set in the study was achieved: the historical, sociopolitical, content, methodological and research
features of dances in China and Ukraine were
identified. These features provide a basis for the
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further development of dance art in Ukraine and
China.
From the point of view of historical
analysis, the origin of dances in China and Ukraine
has similar features. The origin of dances in China
is associated with various shamanic practices for
communicating with spirits when it is necessary to
solve practical problems: success in the hunt, a
good harvest, victory in the war, treatment of
diseases, and others [9]. On the territory of
Ukraine, the first dances also emerged as a way of
communication between people, and between
people and gods [6]. Dancing movements also
developed as a result of the imitation of the
movements of animals, birds, and later - gestures
that reflected certain labor processes (for example,
some round dances).
However, the further development of
dancing in China and Ukraine has a different
direction. In China, the direction of dances to
reflect the unity of man with the harmony of nature
can be traced to the present day [10, 11]. For China,
both with the emergence of dances and at the
present time, the internal orientation of the dance
art is characteristic, that is, the orientation towards
achieving harmony of the psychological state of a
person through movement. In Ukraine, the internal
orientation of dances gradually decreases with the
historical development, the sexual orientation of
dances begins to prevail, as well as purely stage
skills of the dancers to attract the audience [6]. This
is mainly due to the maximum amplification of the
purely external effects of dances: jumps, complex
coordination movements at a high speed of their
execution. At the same time, the inner component
of the dance begins to be lost, and the social
component of the dance comes to the fore.
From the point of view of socio-political
aspects, dances in Ukraine play the role of a social
and political instrument, which is especially
noticeable after the 1917 revolution [18]. In China,
a similar trend can also be traced [17], but it is not
so developed in comparison with Ukraine. This
trend has influenced the development of various
styles of dance art. Dance styles in China are
characterized by smooth movements, a high level
of concentration of dancers on their inner state
[54]. Dancing styles in Ukraine are characterized
by a focus on external effects that require a high
level of development of such physical qualities as
speed, strength, endurance, complex coordination
when performing jumps and other speed-strength
movements [5].
The listed aspects of the differences
between dances in China and Ukraine are also
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reflected in studies of the influence of dances on
the human body and in the methods of teaching
dance art for both students and teachers. In studies
on Chinese dances, the psychological and mental
aspects are highly expressed in relation to the
influence of dancing on the body [21, 34, 35].
Many studies are devoted to the influence of
dancing on the mental health of the elderly,
students and schoolchildren [21, 22, 32]. Also, in
the methods of teaching dance, the emphasis is on
psychological preparation. In Ukraine, the
influence of dancing on the body and teaching
methods are mainly aimed at studying the changes
in physical qualities and motor abilities of the
trainees.
In addition, China is also characterized by
the practice of mass dancing in the streets and
squares of the city of middle-aged and elderly
people [24, 25]. Many researchers [26, 27]
associate this practice with the formation and
maintenance of the physical and mental health of
people. This practice is not typical for Ukraine at
all. Therefore, the practice of mass dancing on the
streets and squares of cities can be considered as an
element that can be applied in Ukraine. Among the
aspects of teaching dance and dance art in general,
typical for China, which can be applied in Ukraine,
it should also be noted the restoration of the
internal orientation of dance art towards unity with
nature, towards the self-expression of people of
their feelings, emotions, experiences, towards
achieving harmony through movement. In our
opinion, the combination of Ukrainian speedpower dance and Chinese inner focus on harmony
of body and soul, on unity with nature will create a
qualitatively new approach to the development of
dance art in general and to the process of teaching
dance.
At the same time, the emerging trend of the
development of dance art in China towards
externalities may also contribute to the emergence
of new styles of dance. If it is possible to maintain
the inner orientation of the dance art, characteristic
of China, this will also lead to the emergence of
new dance styles and new approaches to learning.
In this regard, in teaching dance in China, the
development of speed-strength qualities of dancers
characteristic of Ukraine can be taken. In addition,
an individual approach can be implemented in
teaching dance in China, which is currently
beginning to develop in Ukraine.
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Conclusions
1. In the historical aspect, the origin of
dances in China is associated with various
shamanic practices for communicating with spirits
when it is necessary to solve practical problems:
success in hunting, a good harvest, victory in a war,
treatment of diseases, and others. On the territory
of Ukraine, the first dances also emerged as a way
of communication between people, and between
people and gods. At present, China is characterized
by the internal orientation of the dance art, that is,
the orientation towards achieving harmony of the
psychological state of a person through movement.
In Ukraine, the internal orientation of dances
gradually decreases with historical development.
Currently, the stage skill of dancers prevails in
Ukraine to attract the audience. This is mainly due
to the maximum amplification of the purely
external effects of dances: jumps, complex
coordination movements at a high speed of their
execution.
2. From the point of view of socio-political
aspects, dances in Ukraine play the role of a social
and political instrument, which is especially
noticeable after the 1917 revolution. In China, a
similar trend is also observed, but it is not so
developed in comparison with Ukraine.
3. Styles of dance in China are
characterized by smooth movements, a high level
of concentration of dancers on their inner state.
Dancing styles in Ukraine are characterized by a
focus on external effects that require a high level of
development of such physical qualities as speed,
strength, endurance, complex coordination when
performing jumps and other speed-power
movements. China is characterized by the practice
of mass dancing in the streets and squares of the
city of middle-aged and elderly people. Many
researchers associate this practice with the
formation and maintenance of the physical and
mental health of people. This practice is not typical
for Ukraine at all.
4. In studies on Chinese dancing, the
psychological and mental aspects are highly
expressed in relation to the effect of dancing on the
body. A lot of research is devoted to the impact of
dancing on the mental health of the elderly,
students and schoolchildren. Also, in the methods
of teaching dance, the emphasis is on
psychological preparation. In Ukraine, the
influence of dancing on the body and teaching
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methods are mainly aimed at studying the changes
in physical qualities and motor abilities of the
trainees.
5. Features of Chinese dances that can be
applied in Ukraine: 1 - the practice of mass dancing
on the streets and squares of cities; 2 - the inner
orientation of the dance art towards unity with
nature, towards the self-expression of people of
their feelings, emotions, experiences, towards
achieving harmony through movement; 3 increased attention to the psychological
preparation of dancers; 4 - high attention of
researchers to the influence of dancing on the
mental and cardiological health of people of
different ages; high number of articles. Published
in rating magazines. Features of Ukrainian dances
that can be applied in China: 1 - development of
speed-strength
qualities
of
dancers;
implementation of an individual approach, which
is currently starting to develop in Ukraine. The
combination of Ukrainian speed-power dance and
Chinese inner focus on harmony of body and soul,
on unity with nature will create a qualitatively new
approach to the development of dance art in
general and to the process of teaching dance.
6. This study is the first from the point of
view of a comparative analysis of the process of
teaching dance in China and Ukraine in terms of
historical,
socio-political,
methodological,
substantive aspects, as well as the impact of
dancing on the body of those involved.
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