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Determining the effectiveness of the physical therapy 
program for obese patients according to the dynamics 

of metabolic syndrome parameters
Mariia Aravitska

Purpose: to determine the effectiveness of the physical therapy program for obese patients by the dynamics of the compo-
nents of the metabolic syndrome. 

Material & Methods: 214 people of the second adulthood with obesity I and II degree were examined. In terms of compli-
ance, they were divided into a comparison group (low level) and a main group (high level). The control group consisted of 63 
people without signs of obesity. The components of the metabolic syndrome were evaluated by anthropometric indicators 
(body mass index, waist and hip circumference, their ratio) and biochemical parameters (blood glucose, cholesterol, trig-
lycerides, high density lipoproteins, leptin), and the visceral obesity index was calculated. The examination was carried out 
before and after the introduction of the annual program of physical therapy, which included maintaining a high level of compli-
ance, increasing physical activity, changing the diet, reflexology, massage, and psychocorrection. 

Results: in all obese individuals were determined by abdominal obesity, fasting hyperglycemia and impaired glucose toler-
ance, high levels of total cholesterol, triglycerides, leptin, low levels of low-density lipoproteins. The visceral obesity index 
exceeded those of people with normal body weight (р<0,05). Compliance with the principles of the developed program made 
it possible to achieve a statistically significant (p<0,05) improvement relative to the initial indicators of all the studied param-
eters of the persons of the main group. Patients in the comparison group showed an increase in body mass index, a tendency 
to deteriorate atherogenic dyslipidemia and glucose uptake, a high content of leptin. 

Conclusions: as a result of the implementation of the developed program of physical therapy, a statistically significant im-
provement in the studied parameters of the metabolic syndrome in obese patients was compared with the initial result and the 
comparison group.
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Introduction

According to the World Health Organization (WHO), a global 
public health problem among diseases of eating disorders is 
obesity and overweight, which are considered an epidemic 
of the XXI century, because now they have more than 1,6 bil-
lion people on Earth; every 10 years their number increases 
by 10%  [13]. 80% of all diseases to one degree or another 
are associated with malnutrition, and 41% is their direct con-
sequence. The urgency of the problem of these conditions is 
justified by the high prevalence, increased disability and mor-
tality from related disorders [10; 12].

The concept of "metabolic syndrome" (MS) was proposed to 
highlight a cluster of individuals at increased risk of develop-
ing cardiovascular disease and type 2 diabetes. In all defi-
nitions of MS, the main criterion is considered to be central 
(abdominal) obesity, that is, we are talking about options for 
its combination with an increased level of low density lipopro-
teins (LDL), triglycerides (TG), a decrease in the concentra-
tion of high density lipoproteins (HDL), high blood pressure, 
disorders carbohydrate metabolism (all of them belong to ad-
ditional criteria of MS) [6; 7]. 

Like obesity, MS is characterized by an increase in the mass of 
visceral fat, a decrease in the sensitivity of peripheral tissues 
to insulin and hyperinsulinemia, the development of disorders 
of carbohydrate, lipid, purine metabolism, arterial hyperten-
sion, microalbuminuria, an increase in the level of fibrinogen, 

a highly sensitive C-reactive protein, interleukins 1, 6, 18, 
tumor necrosis factor, leptin and a decrease in adiponectin 
levels. It was determined that people with overweight have a 
50% higher risk of developing hypertension than people with 
normal body weight, and the risk of developing diabetes is 
4,0–6,0 times higher; Also, the risk of developing fatty liver, 
digestive, respiratory, musculoskeletal, neoplasms, etc.  [6; 
9].

Both conditions – obesity and MS – have similar pathogenet-
ic mechanisms and clinical manifestations. In practice, this 
means that without obesity it is not MS, but the etiopathoge-
netic correction of its individual signs that must necessarily 
include a decrease in the amount of abdominal fat. Directions 
of the correction of MS aimed at stabilizing the main links of 
the metabolic chain, combined by common components of 
pathogenesis, drug and non-drug measures. Among the lat-
ter, lifestyle modification, hypocaloric nutrition, and the ex-
pansion of physical activity occupy a prominent place [2–5], 
which also echoes the correction of excess body weight  [9; 
11; 12]. 

The problem of reducing body weight is that, despite the well-
known methods of its correction (creating a deficit between 
the intake and consumption of energy compounds through 
hypocaloric nutrition and an increase in physical activity) [9; 
10; 12], the results of conducting rehabilitation programs are 
not always satisfactory due to non-compliance with the rec-
ommendations provided by patients  – a low level of adher-
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ence to treatment or low compliance) [13]. Thus, the creation 
of a program for reducing body weight in obese patients with 
elements of overcoming non-compliance and assessing its 
effectiveness in terms of the dynamics of MS components is 
an urgent issue in modern physical therapy.

Purpose of the study: to determine the effectiveness of the 
PT program for obese patients by the dynamics of the com-
ponents of MS. 

Material and Methods of the research

The study was based on a survey of 214 people of the sec-
ond adulthood with nutritional and constitutional obesity: I de-
gree – 65 women and 51 people; II degree – 64 women and 34 
men. The control group (CG) consisted of 63 people with nor-
mal body weight (32 women, 31 people). The average age of 
the examined with obesity was 39,6±1,6 years, and the CG – 
41,3±2,6 years. According to the results of determining reha-
bilitation compliance (consent to the implementation of reha-
bilitation recommendations), patients were divided into two 
parts. The comparison group (CG – depending on the degree 
of obesity according to CG1 and CG2) consisted of individuals 
with a low level of compliance; they refused to undergo the PT 
program to reduce body weight, but were informed about the 
consequences and complications of obesity; acquainted with 
the basic principles of hypocaloric nutrition and physical ac-
tivity with it. The main group (MG, in accordance with the de-
gree of obesity of MG1 and MG2) consisted of individuals with 
a high level of compliance, they underwent the PT program for 
one year and included the following components:

– constant support and improvement of the compliance level, 
which is the key to patient compliance with the developed PT 
program (adapting the program to individual social conditions; 
educational conversations; psychological support; regular 

personal and electronic consultations; setting and achieving 
short and long-term goals of PT) [1];

– the gradual development of a long stereotype of a healthy 
diet (by optimizing calories and diet)

– Increase in physical and physical activity (morning hygienic 
gymnastics, stretching, cardio, strength training);

– Corporate and auricular acupuncture (in order to suppress 
feelings of hunger and thirst, reduce the degree of discomfort 
during the period of limiting nutrition, improve the functioning 
of internal organs);

– massage (lymphatic drainage, general, abdominal cavity) in 
order to accelerate the removal of excess fluid, recovery after 
training, improve the functioning of the abdominal organs;

–  psychological support (improvement of the psychoemo-
tional state, behavioral psychocorrection, development of a 
conscious active attitude to the process of losing weight).

The main principle of creating the program was an individual 
approach, taking into account the possibilities, concomitant 
diseases, the psycho-emotional state of the patient with con-
stant monitoring of the state of body functions against the 
background of maintaining a high level of compliance.

As the main criteria for MS in this study, according to the rec-
ommendations of the International Diabetes Association [6; 
7], considered a combination of abdominal obesity (a manda-
tory criterion) (according to the ratio of waist circumference 
(WC) and hips (HC)) and a high content of TG, fasting hyper-
glycemia, and a decrease in HDL content. Additional criteria 
were considered impaired glucose tolerance (according to 
the results of a 2-hour exercise test), high levels of leptin, 

Table 1
Dynamics of anthropometric parameters under the influence of the PT program (Х±S)

Indicators
CG

Obesity I degree Obesity II degree

CG1 before CG1 after MG1  after 
PT

MG1 after 
PТ

CG2 before CG2 after MG2  after 
PT

MG2 after 
PТ

n=63 n=60 n=60 n=56 n=56 n=57 n=57 n=41 n=41

BMI

men 23,9±0,8
31,4±
0,6*

32,6±
0,5*

31,4±
0,4*

25,0±
0,2°●

36,2±
0,7*

36,8±
0,5*

38,0±
0,3*

30,2±
0,2*°●

women 22,4±1,1
31,8±
0,4*

32,2±
0,5*

31,9±
0,4*

24,1±
0,2°●

35,6±
0,3*

37,4±
0,4*

36,4±
0,9*

26,2±
0,5*°●

WC, сm

men 80,3±1,2
109,7±

1,5*
110,5±

1,2*
109,1±

2,0*
85,9±
1,1°●

117,3±
1,5*

122,8±
1,6*

121,6±
1,4*

100,6±
0,8*°●

women 73,5±1,5
93,4±
1,1*

95,1±
0,9*

93,7±
1,2*

76,2±
0,8°●

106,6±
1,3*

112,3±
1,8*

112,9±
1,3*

93,2±
1,0*°●

HC, сm

men 90,6±1,2
112,2±

1,6*
114,1±

1,5*
110,5±

1,4*
98,1±
0,5°●

120,4±
1,2*

125,9±
0,8*

122,7±
0,6*

104,8±
0,9*°●

women 97,2±1,2
108,8±

1,1*
111,1±

0,6*
107,1±

1,0*
96,9±
1,5°●

115,1±
1,7*

118,5±
1,5*

119,4±
1,2*

106,1±
0,9*°●

WC/HC

men
0,89±
0,07

0,98±
0,02

0,97±
0,04

0,99±
0,03

0,88±
0,04°●

0,97±
0,02

0,98±
0,04

0,99±
0,03

0,96±
0,03

women
0,76±
0,05

0,86±
0,05

0,86±
0,06

0,87±
0,04

0,79±
0,03°●

0,93±
0,06

0,95±
0,04

0,95±
0,03

0,88±
0,02°●

Remark. * – statistically significant difference compared with the value of the corresponding indicator of CG (p<0,05); ° – statistically signifi-
cant difference compared with the initial examination indicator (for CG) or the corresponding indicator in PT (for MG) (p<0,05); ● – statistically 
significant difference compared with the corresponding indicator of CG (p<0,05).

Aravitska, M. (2019), “Determining the effectiveness of the phys-
ical therapy program for obese patients according to the dynam-
ics of metabolic syndrome parameters”, Slobozhanskyi Herald 
of Science and Sport, Vol. 7 No. 4(72), pp. 4-8, doi: 10.5281/
zenodo.3542440
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total cholesterol (cholesterol). Biochemical studies were car-
ried out using a CardioChekRA express analyzer. The Visceral 
Adiposity Index was calculated [8].

Testing was carried out before and after the summer observa-
tion period (persons CG) or the period of implementation of 
the rehabilitation program (persons MG).

The study participants were acquainted with the main provi-
sions of the study and signed an informed consent to partici-
pate in it. The data obtained were processed using Microsoft 
Excel programs. The arithmetic mean value (Х) and the stan-
dard deviation (S) of the studied parameters were calculated. 
To assess the reliability of the obtained indicators, student 
criteria were used. The critical level of significance in testing 
statistical hypotheses in this study was taken equal 0,05.

Results of the research

In patients with obesity of I and II degrees, abdominal obesity 
was determined according to the calculation of the ratio of WC 
to HC (greater than 0,95 in men and 0,80 in women) (Table 1). 
An increased content of visceral (brown abdominal) fat is con-
sidered a predictor of high cardiovascular risk and metabolic 
disorders [7]. 

Certain fasting hyperglycemia and impaired glucose tolerance 
according to the analysis of the glucose profile after a stress 
test in obese patients indicate insulin resistance and is inter-
preted as the presence of type 2 diabetes mellitus (Table 2).

In patients with obesity, TG revealed atherogenic dyslipidemia. 
Dangerously high levels of the threat of developing athero-

sclerosis were characterized by the level of total cholesterol 
and TG; low levels of LDL cholesterol having an antiathero-
genic effect were also identified (Table 2).

In patients with obesity, the levels of leptin, a key mediator be-
tween the hypothalamic-pituitary system and adipose tissue, 
were also characterized by high levels (Table 2). It is a protein 
that is encoded by the genome in fat cells, causes excessive 
development of adipose tissue; participates in the processes 
of regulation of body weight, increases with its increase. Nor-
mally, in response to an increase in insulin concentration, the 
production of leptin also increases, which, by the principle of 
negative feedback, inhibits further production and release of 
insulin [7; 12]. 

Indicative were the results of the calculation of VAI, an integral 
marker that combines the parameters of WC, BMI, TG, HDL 
and is a parameter of visceral adipose tissue function and in-
sulin sensitivity [8]. In the presence of obesity, this parameter 
was several times higher than the value of individuals with nor-
mal body weight.

Obesity patients adhering to the principles of the developed 
PT program against the background of a high level of compli-
ance showed an improvement in all the studied parameters.

With obesity of the first degree, BMI in women was normal, in 
men it reached the indicator of overweight. In obesity of the 
II degree, women also achieved a better result: BMI reached 
the level of overweight, in men – obesity of the I degree (Ta-
ble 1).

Due to interventions, the amount of abdominal fat in all groups 

Table 2
Dynamics of biochemical blood parameters under the influence of the PT program (Х±S)

Indicators CG

Obesity I degree Obesity II degree

CG1 
before

CG1 after
MG1 after 

PT
MG1 after 

PТ
CG2 

before
CG2 after

MG2 after 
PT

MG2 after 
PТ

Glucose, mmol/l

on an empty 
stomach

3,92±
0,08

5,68±
0,03*

5,85±
0,02*

5,74±
0,06*

4,32±
0,02*°●

6,16±
0,05*

6,47±
0,05*

6,08±
0,06*

5,18±
0,03*°●

after glucose loading
5,17±
0,02

7,15±
0,06*

7,62±
0,05*

7,59±
0,08*

6,08±
0,03*°●

8,09±
0,11*

8,22±
0,04*

8,15±
0,07*

7,32±
0,05*°●

Total cholesterol, 
mmol/l

5,03±
0,06

5,95±
0,07*

6,15±
0,08*

6,08±
0,04*

5,12±
0,02°●

7,45±
0,07*

7,92±
0,0*

7,33±
0,08*

5,61±
0,03*°●

HDL, mmol/l

men
1,21±
0,06

1,02±
0,02*

1,05±
0,04*

1,05±
0,03*

1,17±
0,03°●

0,86±
0,05*

0,83±
0,01*

0,87±
0,03*

1,04±
0,04*°●

women
1,39±
0,08

1,08±
0,03*

1,11±
0,04*

1,12±
0,05*

1,26±
0,05°

0,99±
0,02*

0,98±
0,01*

0,97±
0,04*

1,13±
0,05*°

TG, mmol/l
1,38±
0,07

1,76±
0,03*

1,72±
0,04*

1,72±
0,06*

1,42±
0,05°●

2,93±
0,07*

3,04±
0,09*

2,92±
0,06*

2,02±
0,05*°●

Leptin, ng/ml

men
4,13±
0,08

16,98±
0,09*

16,67±
0,06*

17,05±
0,05*

10,92±
0,04*°●

26,39±
0,11*

27,15±
0,09*

27,91±
0,7*

19,37±
0,04*°●

women
5,81±
0,05

22,58±
0,11*

21,31±
0,14*

23,08±
0,18*

15,63±
0,07*°●

32,45±
1,06*

33,18±
0,16*

31,52±
0,20*

20,48±
0,12*°●

             VAI

men
1,38±
0,03

2,44±
0,06*

2,24±
0,08*

2,30±
0,07*

1,53±
0,06*°●

4,72±
0,25*

5,25±
0,11*

4,68±
0,06*

3,66±
0,03*°●

women
1,74±
0,05

2,95±
0,05*

2,79±
0,04*

2,79±
0,07*

1,86±
0,09°●

5,70±
0,06*

6,09±
0,06*

6,06±
0,08*

3,63±
0,04*°●

Remark. * – statistically significant difference compared with the value of the corresponding indicator of CG (p<0,05); ° – statistically signifi-
cant difference compared with the initial examination indicator (for CG) or the corresponding indicator in PT (for MG) (p<0,05); ● – statistically 
significant difference compared with the corresponding indicator of CG (p<0,05)

Aravitska, M. (2019), “Determining the effectiveness of the phys-
ical therapy program for obese patients according to the dynam-
ics of metabolic syndrome parameters”, Slobozhanskyi Herald 
of Science and Sport, Vol. 7 No. 4(72), pp. 4-8, doi: 10.5281/
zenodo.3542440
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decreased relative to the initial parameter. In representatives 
of MG1 they reached normal ratios; in MG2 – statistically sig-
nificant improved relative to the initial parameters (р<0,05).

Under the influence of the developed measures, the severity 
of biochemical manifestations of metabolic and dyslipidemic 
manifestations relative to the parameters of the initial exami-
nation decreased in the main groups. Fasting glucose param-
eters normalized, tissue sensitivity to glucose was restored. 
Positive changes occurred in the concentrations of athero-
genic lipid fractions – total cholesterol, LDL, TG; respectively, 
improved VAI (Table 2).

In MG1 and MG2, an improvement in the concentration of lep-
tin was determined relative to the initial parameters and the 
level of CG (p<0,05). However, the lack of full normalization 
indicates an incomplete metabolic rearrangement of metabo-
lism in adipose tissue. That is, the duration of correction of 
body weight and its content requires a long intervention than 
1 year.

At the same time, in patients of the comparison groups with 
low compliance there was a visible increase in body weight, a 
tendency to worsen atherogenic dyslipidemia, that is, signs of 
MS, and, accordingly, the risk of cardiovascular catastrophes 
increased.

Conclusions / Discussion

Obesity is an independent chronic disease with many compli-
cations, which in the practice of a physical therapist is advis-
able to adjust as a separate class. Its correction goes beyond 
the endocrinological direction and acquires the character of 
a multidisciplinary pathology. In the framework of obesity, it is 
advisable to distinguish MS – a complex of individual symp-
toms that indicate a potentially high risk of cardiac pathol-
ogy [7].

If the problem of medical compliance with an emphasis on 
medication is given some attention, the problem of rehabili-
tation compliance remains poorly understood  [3], and data 
on compliance of patients with obesity are generally absent. 

Therefore, studies of the effectiveness of the developed re-
habilitation programs taking into account the level of compli-
ance is a new look at reducing body weight in the framework 
of rehabilitation programs.

When correcting the constituent components of MS in the 
framework of rehabilitation of obese patients, it is necessary 
to eliminate or reduce the influence of factors acting on its 
formation (lack of exercise, poor nutrition, smoking, alcohol 
abuse, psychosocial stress) [2; 4, 6; 7], because an improper 
lifestyle promotes the manifestation of genetically engineered 
biological risk factors for MS. It is advisable to correct these 
aspects in the framework of rehabilitation interventions, which 
are carried out by a physical therapist. In addition, it is advis-
able to consider ways of correcting body weight from a posi-
tion of improving the issues of rehabilitation compliance, be-
cause the level of agreement on the implementation of mea-
sures is the basis for making progress in rehabilitation and 
explains the lack of results in some patients. 

The results complement and expand information on the need 
for an integrated approach to body weight correction, in par-
ticular, the use of nutrition and physical activity modifications 
to correct dysmetabolic and dyslipidemic disorders, increase 
the risk of cardiovascular complications [7; 9; 13].

A high level of compliance and its maintenance at a sufficient 
level is a key point for obese patients adhering to recommen-
dations on lifestyle modification and physical activity both 
independently and as part of a physical therapy program. A 
decrease in dysmetabolic and dyslipidemic manifestations 
indicates the sufficient effectiveness of non-drug remedies 
for body weight correction in obese patients. To achieve in-
dicators of normal body weight and complete normalization 
of indicators, the duration of rehabilitation of patients with 
II degree of obesity should be long for one year, and for all 
patients in this profile, a balanced diet should be maintained 
for life.

Prospects for further research in this direction include 
a thorough study of the influence of the developed physical 
therapy program on the state of the cardiovascular system of 

obese patients.
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Features of the formation of biochemical mechanisms 
of energy supply in the process of endurance 

development female athletes in sports aerobics
Galyna Artemyeva
Maryna Khorkova

The duration of the competitive program in sports aerobics is about 1.5 minutes, during which the athlete must perform high-
intensity complex coordination movements that are combined with acrobatic elements. The implementation of these exer-
cises is necessarily subject to musical accompaniment, which sets the pace of exercise. With the athlete advanced training, 
the competitive program acquires changes and is saturated with more complex elements. In this regard, the trainers are 
constantly faced with the task of selecting exercises that would be able to solve the problem of developing the optimal level 
of endurance, which will allow more technically complete the given exercises. Since sports aerobics is a young sport that is 
gaining its development, today the basis for many years of training athletes has not yet been formed theoretically. The issues 
of developing endurance also remain uncertain, and it does not allow coaches to more fully build the training process of their 
pupils. 

Purpose: to find out the features of the formation of biochemical mechanisms of energy supply in the process of endurance 
development female athletes in sports aerobics.

Materials & Methods: the study was organized on the basis of the municipal out-of-school educational institution "Center 
for Children and Youth Creativity Dream" of the city of Kryvyi Rig, which was attended by 10 female athletes 14–15 years old, at 
the stage of basic sports training. In the process of the experiment, the following methods were used: theoretical analysis and 
generalization of scientific and methodological literature; study of documentary materials, video materials of competitions, 
pedagogical observation, pedagogical testing, methods of mathematical statistics. 

Results: presented results of a study of the features of the formation of biochemical mechanisms of energy supply in the 
process of development of endurance athletes in sports aerobics. Experimental data indicate that in the process of develop-
ing endurance of athletes in sports aerobics, the efficiency of the glycolytic mechanism of ATP resistance increased, and a 
positive effect of the proposed funds on the adaptation processes in the test organism during the transition from creatine-
phosphate mechanism of energy supply to glycolytic was revealed. 

Conclusions: compositions in sports aerobics are marked by the complex coordination nature of the exercises, which must 
also be performed with great intensity and high pace throughout the competition program. Therefore, the development of 
such a physical quality as endurance is very important for athletes of this sport. The duration of the competitive program in 
sports aerobics determines the formation of the leading mechanisms of energy supply in the process of endurance develop-
ment, namely: the efficiency of the glycolytic mechanism of ATP resistance, as well as adaptation processes in the body of 
athletes during the transition from creatine phosphate to glycolytic mechanisms, increase.

Keywords: sports aerobics, endurance, creatine phosphate mechanism of ATP resistance, glycolytic ATP resistance mecha-
nism, energy supply mechanism.
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Introduction

Sports aerobics is a new, modern sport, which in the direc-
tion of motor activity is classified as complex coordination, 
acyclic sports. The competitive program in sports aerobics 
is represented by a continuous and high-intensity complex 
of exercises for musical accompaniment with acrobatic and 
choreographic movements of varying complexity, as well as 
exercises for strength and flexibility, which requires appropri-
ate physical praparedness [3; 14; 15].

This is a very complex sport, which is an example of extreme 
physical activity in the zone of mixed (aerobic-anaerobic) en-
ergy supply [18].

Despite the fact that compositions in sports aerobics are 
marked by a complex coordination character, they must also 

be performed with great intensity and high pace throughout 
the entire competitive program. Therefore, when preparing 
athletes, the trainers are faced with the issue of selecting 
and including in the training process special exercises for the 
development of both general and special endurance of ath-
letes.

The foundations of the physiological substantiation of the 
essence of endurance as the quality of motor activity and 
the identification of the features of its manifestation in vari-
ous sports were laid in the works of Yu. V. Verkhoshansky [7], 
V. M. Zatsiorsky [11], V. S. Keller [13] and others specialists. 
In close connection with the results of these studies, the gen-
eral principles of endurance were developed, which served as 
the foundation for the development of various directions for 
the development of this quality in various sports. These are 
the works of V. M. Zatsiorsky [11], N. G. Ozolin [20], V. N. Pla-
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tonov [21] and others. 

According to V. N. Platonov [21], overall endurance should be 
defined as the ability to perform work of a nonspecific nature 
for a long and efficient time and creates a positive effect on the 
formation of specific components of sportsmanship due to in-
creased adaptation to loads and the presence of "transfer" of 
training from non-specific specific activities. According to the 
same author, special endurance is the body’s ability to perform 
work and overcome fatigue in conditions determined by the re-
quirements of competitive activity in a particular sport.

The level of development of an athlete’s endurance is deter-
mined by the energy potential of his body and how it meets the 
requirements of a particular sport. One of the most important 
factors affecting the development of endurance of athletes 
is the effectiveness of energy supply mechanisms, which are 
formed depending on the characteristics of competitive activ-
ity. The formation and dominance of various mechanisms is 
primarily affected by the duration and intensity of the com-
petitive program. 

Purpose of the study: to find out the features of the for-
mation of biochemical mechanisms of energy supply in the 
process of endurance development female athletes in sports 
aerobics.

Objectives. 1. To analyze the data of scientific and method-
ological literature on the development of endurance in sports 
aerobics. 2.  Given the features of the competitive program, 
investigate the leading mechanisms that affect the energy 
supply of the body of female athletes with the development 
of endurance, and determine the rationality of including funds 
for its development.

Material and Methods of the research

The study was organized on the basis of the municipal out-of-
school educational institution "Center for Children and Youth 
Creativity" Dream "of the city of Krivyi Rig, in which 10 female 
athletes aged 14–15 years participated. In the process of the 
experiment, the following methods were used: theoretical 
analysis and generalization of scientific and methodological 
literature; study of documentary materials, video materials of 
competitions, pedagogical observation, pedagogical testing, 
methods of mathematical statistics. 

For nine months, during the training sessions, athletes per-

formed sports aerobics exercises that contribute to the de-
velopment of the studied quality. We used the following meth-
ods:

1)  continuous exercise methods (continuous standardized 
exercise method, continuous variative exercise method, con-
tinuous progressive exercise method, continuous regressive 
exercise method);

2) methods of interval exercise (the method of interval stan-
dardized exercise, the method of interval variative exercise, 
the method of progressive interval exercise, the interval re-
gression exercise method);

3) combined exercise methods (the method of continuous-
interval standardized exercises, the method of interval-stan-
dard progressive exercises, the method of repeated-interval 
standardized exercises, the method of circular exercises).

Training sessions were held 3 times a week for 90 minutes 
each. 

Results of the research

In the course of the study, the initial testing of the working ca-
pacity of the studied contingent by Ruffier samples and the 
Harvard step test was carried out, since these indicators are 
indicators of the development of endurance and reveal the 
athlete’s ability to work of a different nature and form, the ba-
sis of which is endurance (Table 1). 

According to the initial testing (Table  1), the results of the 
athletes were distributed by level. In both the IHST and the 
Ruthier Index, the average score in the study group indicates 
a good level. IHST=80,5 c. u., IR=6,8 c.  u. A high level of uni-
formity of results can also be noted. (IHSTv=5%; ІRv=13%). 

At the end of the experiment, re-testing was carried out and a 
comparative analysis of the results of the initial and repeated 
testing was done, which is reflected in tables 2 and 3.

Analyzing the data presented in Table 2, we can say that the 
average value of the Harvard step test index during repeated 
testing increased to an excellent level and amounts to 89,4 
c. u. It can be noted that the IHST indicators increased in each 
athlete in the group. The significance of differences between 
the results of primary and repeated testing is also traced. 
р<0,01 (t=4,34).

Table 1
Indicators endurance female athletes (n=10)

Functional tests
The sequence number of the investigated

Х σ v, %
1 2 3 4 5 6 7 8 9 10

IHST, c. u. 72 81 78 83 78 87 82 82 84 78 80,5 3,96 5

Ruffier samples, c. u. 7,4 6,2 7,2 7,2 7,4 5,2 6,4 6,4 4,8 6,8 6,5 0,86 13

Table 2
Comparative analysis of endurance female athletes according to the results of the Harvard step test (n=10)

Test
The sequence number of the investigated

Х σ m t Р
1 2 3 4 5 6 7 8 9 10

Initial testing 72 81 78 83 78 87 82 82 84 78 80,5 3,96 1,4
4,34 <0,01

Repeated testing 82 87 89 92 86 94 90 89 98 87 89,4 4,25 1,5

Artemyeva, G. & Khorkova, M. (2019), "Features of the forma-
tion of biochemical mechanisms of energy supply in the process 
of endurance development female athletes in sports aerobics", 
Slobozhanskyi Herald of Science and Sport, Vol 7 No. 4(72), pp. 
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Fig. 1. IHST results during the experiment (P≤0,01)

Table 3
Comparative analysis of endurance indicators of female athletes according to the results 

of the Ruffier test (n=10) 

Test
The sequence number of the investigated

Х σ m t Р
1 2 3 4 5 6 7 8 9 10

Initial testing 7,4 6,2 7,2 7,2 7,4 5,2 6,4 6,4 4,8 6,8 6,5 0,86  0,3
2,85 <0,05

Repeated testing 5,8 5,4 5,2 5,8 5,8 4,8 5,4 6 4,2 6,2 5,46 0,57 0,2

Fig. 2. Ruffier test results during 
the experiment (P≤0,05)

Harvard step test

Initial testing                 Repeated testing

c.
u

.

Figure 1 graphically illustrates the increase in performance, 
Harvard step test. 

Analyzing the results presented in table 3, we observe a de-
crease in the performance of the Ruffier index, which means 
an improvement in the results. The average index value is 
5,46 c. u., which is interpreted as a good level. If we compare 
the individual results of athletes, we observe an improve-
ment in the results in each of them. The indicators for this 
breakdown also have significant differences when р<0,05 
(t=2,85). 

Graphically, the improvement of the test results for the Ruffier 
test is presented in Figure 2.

Ruffier

Initial testing                 Repeated testing

c.
u

.

After conducting the experiment, we revealed a change in the 
test results of varying degrees of reliability (in IGST, changes in 
the results took place with a degree of reliability of 99%, and in 
the Ruffier test the reliability of the changes was 95%). This is 
due to the different nature, structure and timing of the exercises 
in sports aerobics, therefore, to various energy supply mecha-
nisms. When performing the Harvard step test, the main mecha-
nism of ATP resynthesis is glycolytic, during which muscle glyco-
gen, as well as glucose, are used mainly from the blood. When 
performing the Ruffier test, energy supply occurs mainly due to 
the creatine phosphokinase mechanism (within 10–15 s), and 
then glycolytic is gradually connected. That is, at the beginning 
of the Ruffier test, ATP resynthesis occurs mainly due to creatine 
phosphate, and the effectiveness of this process depends on its 
muscle reserves and the economy of its use. 

Conclusions / Discussion

From the analysis of scientific and methodological literature 
it was established that today there is too little information that 
related to the peculiarities of training athletes in sports aero-
bics in the process of many years of training. Not an excep-
tion is the question of a rational combination of means in the 
process of developing endurance.

It has been established that during exercises aimed at devel-
oping endurance in sports aerobics, the leading mechanism 
that affects the energy supply of the body is glycolytic ATP 
resynthesis, as well as adaptation processes in the transition 
from creatine phosphate to glycolytic mechanisms. There-
fore, in the process of training for the development of endur-
ance, it is preferable to select funds that affect the increase in 
the effectiveness of these processes. 

Prospects for further research. Find out what methods can 
achieve the most effective impact on the formation of the lead-
ing mechanisms of energy supply to achieve a high level of de-
velopment of special endurance of athletes in sports aerobics, 
taking into account the features of competitive activity.
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Analysis of the attitude of high school students to 
innovative types of motor activity in the system of 

school physical education
Tetiana Bala
Anhelina Petrova

Purpose: to study the subjective attitude of high school students to innovative types of motor activity in physical education 
lessons according to the questionnaire. 

Material & Methods: theoretical analysis and synthesis of scientific and methodological literature, a survey and methods of 
mathematical statistics. The study involved 112 students in grades 10–11. 

Results: it was revealed that the vast majority of schoolchildren are positive about the introduction of CrossFit into the system 
of school physical education, since students are dissatisfied with the content of existing physical education lessons, the main 
reason they note the uniformity of the educational material. 

Conclusion: established a positive attitude of senior students of institutions of general secondary education on the introduc-
tion of CrossFit as an innovative means of physical education.

Keywords: CrossFit, high school students, system of school physical education, physical education lessons.
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Introduction

Today, the problem of increasing the level of physical pre-
paredness and improving the health of adolescents is be-
coming increasingly important. Leading experts in the field of 
physical education note that every year indicators of the level 
of physical health and fitness of students are significantly re-
duced [1; 2; 6; 8; 9]. 

A number of authors note that today a physical education les-
son provides on average up to 20% of the required weekly 
physical activity. Therefore, it is important that students de-
velop a sustained interest in physical exercises and sports, 
motivate them to have a healthy lifestyle [3; 7; 10–13]. 

It should be noted that young scientists pay special atten-
tion to raising children to introduce innovations in the system 
of school physical education [2; 4; 5]. The use of innovative 
technologies allows the teacher to diversify the lesson of 
physical education, to make it more effective, dynamic, emo-
tionally colored, which will contribute to activity in the class-
room and a steady interest of students in physical exercises 
and sports.

Today, CrossFit is one of the "brands" of fitness classes, which 
is gaining great popularity among modern youth. Its program 
includes functional exercises in various sports (kettlebell lift-
ing, weightlifting, gymnastics, rowing, athletics, etc.), which 
are performed with high intensity.

The uniqueness and uniqueness of CrossFit is that there are 
many variations of a combination of exercises, mainly a power 
orientation, and each training session is significantly different 
from the previous one [2].

Purpose of the study: to investigate the subjective attitude 
of high school students to innovative types of motor activity in 

physical education lessons according to the questionnaire.

Material and Methods of the research

To identify the attitude of senior students to physical educa-
tion lessons and the introduction of CrossFit in the system of 
school physical education, a survey was conducted in sec-
ondary schools in the city of Kharkiv, in which 112 students of 
grades 10–11 took part. In the course of the study, the follow-
ing methods were used: theoretical analysis and synthesis of 
scientific and methodological literature, a survey and meth-
ods of mathematical statistics.

Results of the research

To achieve the goal, a questionnaire was developed to iden-
tify the attitude of high school students of Kharkov secondary 
schools to physical education lessons and their moderniza-
tion through the introduction of innovative tools. 

Analyzing the answers of respondents, we found that high 
school students engage in physical education only twice a 
week. The results of the survey indicate that 56% of students 
want to increase the number of lessons per week, 44% of stu-
dents say that two lessons are enough for them (most girls, 
namely 53%, said they did not want to increase the number 
of lessons, but 65% of boys, on the contrary, we would like to 
increase the number of physical education lessons).

At the same time, we found out that 30% of respondents con-
sider it sufficient to engage in physical education 3 times a 
week, 27% of students want to attend classes 4 times a week, 
and only 8% of students expressed a desire to do physical 
education 5 times or more.

The survey found that the majority of respondents, namely 83%, 
are happy to attend physical education lessons (Figure 1).
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An analysis of the questionnaires showed that the majority 
of respondents, 71% (73% of girls and 69% of boys) do not 
agree with the opinion that physical education lessons are 
necessary only to obtain an assessment and increase the av-
erage mark of the certificate, but 29% of respondents agree 
with the above (Figure 2).

Fig. 1. "Indicate you are happy to attend physical 
education lessons?"

Fig. 2. Do you agree with the opinion: "Do you need 
physical education lessons only in order to get an 

assessment and increase your average score?"

Fig. 3. "Do you think physical education lessons 
contribute to your health?"

Fig. 4. Answers of respondents about the reasons 
why they consider physical education lessons not 

effective?: a) guys; b) girls

 Yes 

Yes 

No

No

When analyzing the responses of respondents, 87% (88% of 
girls and 85% of boys) of students were found to consider 
physical education lessons useful and contributing to better 
health (Figure 3).

 Yes No

Most of the students surveyed (75%) do not consider physi-
cal education lessons useful. However, 25% of respondents 
say that physical education lessons are useful and effective. 
An analysis of respondents’ answers about the reasons why 
they consider the lessons to be ineffective showed that 73% 
of students noted the option "not interesting and monoto-
nous" and 2% of schoolchildren noted the indifferent attitude 
of teachers to their lessons (Fig. 4).

In the course of the survey, we found that only 27% of respon-
dents were satisfied with physical education lessons, how-
ever 73% (68% of girls and 77% of boys) of the respondents 
noted that they did not like physical education lessons. At the 
same time, 64% of students say that the monotony of edu-
cational material is the reason for dissatisfaction, and 9% of 
schoolchildren point out the insufficient quantity and variety 
of equipment (Figure 5–6).

indifferent attitude of teachers to the lessons 
of physical culture
same lessons are not interesting

I believe that the lessons are effective

indifferent attitude of teachers to the 
lessons of physical culture
same lessons are not interesting

I believe that the lessons are effective

a)                                                    b)

Fig. 5. Answers of the respondents to the question: 
"Do you like physical education lessons?"

 Yes No

Figure 6. Answers from respondents, for what 
reasons they do not like the lessons?

monotony ofeducational material

insufficient equipment

all good

Fig. 7. Results of the respondents about what types 
of variable modules they would like to exclude?":  

a) guys; b) girls 

a)                                                    b)

gymnastics
athletics
hiking
skiing

gymnastics
athletics
hiking
skiing

football
basketball
volleyball

football
basketball
volleyball

The results of the responses, which reflect the desire of stu-
dents to change the content of physical education lessons, 
indicate that the vast majority of students, namely 70%, re-
sponded positively, and 30% of respondents said they did 
not seek changes in the program. At the same time, to the 
question "What kind of variable modules would you like to 
exclude?" 18% of respondents noted skiing, 15% indicated 
gymnastics, 14% expressed a desire to go hiking, 9% – foot-
ball, 6% – athletics and volleyball, 2% of respondents – bas-
ketball (Fig. 7). 

The survey revealed that the vast majority of students, namely 
94%, believe that today it is fashionable and prestigious to 
engage in physical exercises and sports. When analyzing the 
answers to the question about students practicing physical 
exercises and sports, it turned out that 46% of students ad-
ditionally engaged in physical exercises and sports. However, 
45% of respondents noted the answer – "not always" and only 

Bala, T. & Petrova, A. (2019), "Analysis of the attitude of high 
school students to innovative types of motor activity in the sys-
tem of school physical education", Slobozhanskyi Herald of 
Science and Sport, Vol. 7 No. 4(72), pp. 13-16, doi: 10.5281/
zenodo.3542414
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Fig. 8. Results of respondents' answers to the 
question: "Do you think that exercise and sports is 
fashionable and prestigious among modern youth?"

Fig. 9. Answers of the respondents to the question: 
"Do you do physical exercises and sports 

in your free time?"

9% noted the option "no" (Fig. 8–9).

 Yes No

not always  Yes  No

Analyzing the answers of schoolchildren on the popularity 
of sports among the youth of Ukraine, it was found that the 
majority, 53% of respondents, noted CrossFit as the most 
popular sport of our time. Other answers were distributed 
as follows: 17% of girls and 5% of children noted cheerlead-
ing; 6% of students and 10% of students – "fitball-aerobics"; 
14% of girls and 5% of children are Pilates; 3% of girls and 
14% of boys indicated the option "rugby" and 2% of students 
and 19% of students wrote their own version, which indicated 
"martial arts", "table tennis" and "volleyball" (Fig. 10).

Fig. 10. Answers of the respondents to the question: 
"Indicate which sports, in your opinion, are popular 

among the youth of Ukraine?": a) guys; b) girls

rugby
pilates

fitball-aerobics
cheerleading
own version

fitball-aerobics
cheerleading
own version

rugby
pilates

As a result of the survey, 70% of respondents noted that the 
introduction of new innovative types of physical activity can 
positively affect students’ attitudes toward physical education 
lessons.

One of the important aspects of the study was to identify the 
types of activities that students would like to do in physical 
education classes.

Of the types of motor activity that we proposed, 36% of stu-
dents expressed a desire to engage in "CrossFit", 17% of 
those surveyed said "Boxing", 15% of students want to in-

a)                                                    b)

clude "Athletism" in their school curriculum, 12% – "Martial 
Arts", 9% – "Pilates", 5% of schoolchildren answered "Fitball-
aerobics", 4% noted the option "Callanetics" and 2% indicat-
ed their option, namely "Aqua-aerobics" (Fig. 11).

Fig. 11. Answers to the question: "Indicate what new 
types of variable modules would you include in the 

school curriculum for physical education?": 
a) guys; b) girls 

Fig. 12. Answers of the respondents to the question: 
"Would you like to engage in innovative CrossFit 

sport in physical education lessons?"

athletism
fitball-aerobics
martial arts
callanetics

boxing
pilates
own version

athletism
fitball-aerobics
martial arts
callanetics

boxing
pilates

The main aspect of the questionnaire was to identify the inter-
est of schoolchildren in the use of CrossFit exercises in physi-
cal education lessons. An analysis of the responses indicates 
that the vast majority of students, namely 68%, want to en-
gage in this innovative sport (Fig. 12). 

Thus, the analysis of the results of the survey indicates the 
advisability of introducing into the educational process for 
the physical education of high school students new, modern 
types of motor activity. 

Conclusions / Discussion

As a result of the studies, an unsatisfactory attitude of the 
majority of students (73%) to the content of physical educa-
tion lessons was established. The main reason they consider 
the uniformity of the training material and the lack of sports 
equipment.

It was determined that a significant number of respondents 
consider it necessary to introduce new innovative types of 
motor activity that contribute to the positive attitude of stu-
dents to physical education lessons. 

Based on the analysis of the data obtained, it was found that 
the majority of students (68%) consider it expedient to include 
the CrossFit variative module in the system of school physical 
education, since today it is persistently popular among young 
people.

Bala, T. & Petrova, A. (2019), "Analysis of the attitude of high 
school students to innovative types of motor activity in the sys-
tem of school physical education", Slobozhanskyi Herald of 
Science and Sport, Vol. 7 No. 4(72), pp. 13-16, doi: 10.5281/
zenodo.3542414
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Thus, the introduction of CrossFit as an innovation into the 
system of school physical education is appropriate and rel-
evant, since today it is a sustainable popularity and interest 
among modern youth. In this regard, the use of crossfit exer-
cises to increase motor activity in the lesson and increase the 

interest of students in physical education and sports.

Prospects for further research in this direction are to 
study the effectiveness of the implementation of CrossFit in 
the system of school physical education.

Conflict of interests. The authors declare that no conflict of interest.
Financing sources. This article didn’t get the financial support from 
the state, public or commercial organization.

References

Bala, T.M. & Masliak, I.P. (2014), "Dynamics of indices of speed development under the influence of cheerleading exercises", 1.	 Visnyk Cherni-
hivskoho natsionalnoho pedahohichnoho universytetu imeni T. H. Shevchenka, Iss. 118, pp. 14-17. (in Ukr.)

Bala, T.M. & Svanadze, A.S. (2016), "General Characteristics and Historical Aspects of Crossfit as a Sport", 2.	 Fizychna kultura, sport ta 
zdorov’ia: stan i perspektyvy v umovakh suchasnoho ukrainskoho derzhavotvorennia v konteksti 25-richchia Nezalezhnosti Ukrainy, pp. 20-
22. (in Ukr.)

Kuzmenko, I.O. (2010), "Changing the level of development of individual coordination abilities of middle school students under the influence 3.	
of specially directed exercises", Moloda sportyvna nauka Ukrainy, Iss. 14, Vol. 2, pp. 124-130. (in Ukr.)

Kryvoruchko, N. (2017), 4.	 Vplyv vprav chyrlidynhu na fizychnyi stan studentiv vyshchykh navchalnykh zakladiv I-II rivnia akredytatsii: avtoref. 
dys. kand. nauk z fiz. vykhovannia ta sportu, 24.00.02 – fizychna kultura, fizychne vykhovannia riznykh hrup naselennia [The influence of 
cheerleading exercises on the physical condition of students of higher education institutions of I-II level of accreditation: PhD thesis abstract], 
Lviv, 17 p. (in Ukr.)

Leonenko, A.V. & Krasilov, A.D. (2017), 5.	 ″Application of innovative technologies in physical education of children and youth″, Molodyi vchenyi, 
No. 3.1 (43.1), pp. 190-193. (in Ukr.)

Masliak, I.P., Mameshyna, M.A. & Zhuk, V.O. (2014), 6.	 ″ The state of use of innovative approaches in physical education of regional general 
educational institutions ″, Slobozans`kij naukovo-sportivnij visnik, No. 6(44), pp. 69-72, doi:10.15391/snsv.2014-6.013. (in Ukr.)

Rovnyi, A.S., Ilin, V.M., Lyzohub, V.S. & Rovna, O.O. (2015), 7.	 Fiziolohiia sportyvnoi diialnosti [Physiology of sports activities], KhNADU. (in 
Ukr.)

Shesterova, L.Ye., Kuzmenko, I.O. & Medvedieva, A.L. (2016), 8.	 ″The level of motor readiness of students of grades 7-8″, Aktualni problemy 
fizychnoho vykhovannia riznykh verstv naselennia, pp. 221-228. (in Ukr.)

Azhyppo, O.Iu. & Kryvoruchko, N.V. (2016), "On the issue of increasing the interest of students in physical education", 9.	 II Vseukrainska nau-
kovo-praktychna konferentsiia "Aktualni problemy fizychnoho vykhovannia riznykh verstv naselennia" [II All-Ukrainian Scientific and Practical 
Conference "Actual Problems of Physical Education of Different Populations"], pp. 6-11.

Ashanin, V.S., Pasko, V.V., Podoliaka, O.B., Rovnyi, A.S. & Yermolaiev, V.K. (2015), "Improving complex special physical training of athletes, 10.	
rugby players 16-18 years", Slobozans`kij naukovo-sportivnij visnik, No. 1(45), pp. 16–22.

Bala T.M. (2015), 11.	 ″Change in the level of strength and endurance development of  5-6 grades pupils under cheerleading exercises influ-
ence″, Slobozhans’kij naukovo-sportivnij visnik, No. 3(47), pp. 14-18, dx.doi.org/10.15391/snsv.2015-3.003.

Martyrosyan, A., Pasko, V., Rovnyi, A., Ashanin, V. & Mukha, V. (2017), 12.	 ″An experimental program for physical education of rugby players at 
the stage of specialized basic training″, Slobozhans’kij naukovo-sportivnij visnik, No. 3(59), S.84-91, doi:10.15391/snsv.2017-3.015.

Yarmak, O., Galan, Y., Hakman, A., Dotsyuk, L. & Teslitskyi, Y. (2017), "The use of modern means of health improving fitness during the 13.	
process of physical education of student youth", Journal of Physical Education and Sport, No. 17(3), pp. 1935-1940.

Received: 17.07.2019.
Published: 31.08.2019.

Information about the Authors

Tetiana Bala: PhD (Physical Education and Sport); Kharkiv State Academy of Physical Culture: Klochkivska str. 99, Kharkiv, 61058, Ukraine. 
ORCID.ORG/0000-0002-5427-6796
E-mail: tanya.bala2206@gmail.com
Anhelina Petrova: Kharkiv State Academy of Physical Culture: Klochkivska str. 99, Kharkiv, 61058, Ukraine. 
ORCID.ORG/0000-0001-6400-8624
E-mail: petrovaangelina@ukr.net

Bala, T. & Petrova, A. (2019), "Analysis of the attitude of high 
school students to innovative types of motor activity in the sys-
tem of school physical education", Slobozhanskyi Herald of 
Science and Sport, Vol. 7 No. 4(72), pp. 13-16, doi: 10.5281/
zenodo.3542414



17

Slobozhanskyi herald of science and sport 

UDK 616.833-001.35

Assessment of functional disorders of the upper limb 
in individuals with carpal tunnel syndrome

Olena Bismak 

Carpal tunnel syndrome is the most common form of compression-ischemic neuropathy, found in clinical practice. 

Purpose: to evaluate functional disorders of the upper limb in individuals with carpal tunnel syndrome using the Boston ques-
tionnaire (Boston Carpal Tunnel Questionnaire, BCTQ). 

Material & Methods: analysis and synthesis of data from scientific and methodological literature and the Internet informa-
tion network were used; survey, medical history, mathematical methods. To assess the functional state of the affected upper 
limb during the initial examination, we used the Boston Carpal Tunnel Questionnaire (BCTQ), which consists of two scales: the 
Symptom Severity Scale (SSS) and the Function Status Scale (FSS), which was filled by the patient on his own. The study was 
conducted on the basis of the Kiev City Clinical Hospital No. 4 in the period from 2017 to 2018. The study involved 37 patients 
with CTS, of which 21 – women (56,8%) people, 16 – men (43,2%) people. 

Results: analyzed pain and sensory disorders on the scale of symptom severity (Symptom Severity Scale, SSS) and function-
al disorders on the scale (Function Status Scale, FSS) of the Boston questionnaire. During the initial examination of patients 
with CTS, we found that mainly moderate (24,3%) and severe pain (37,8%) in the affected upper limb prevailed in patients, 
which over the past 2 weeks led patients to wake up at night: 1 time – 32,4% of patients, 2–3 times – 29,7% of people. During 
the day, 29,7% of patients complained of moderate pain in the arm and 43,3% of people were worried about severe pain. Most 
patients (48,7%) indicated that pain lasts from 10 minutes to 60 minutes. For functional disorders, the greatest difficulties for 
patients occurred when fastening buttons on clothes – 83,8%, opening a bottle – 86,5% and doing homework – 79,9% of 
people. 

Conclusion: an initial examination of patients with carpal tunnel syndrome indicated pain in the affected limb, numbness, de-
creased sensitivity, muscle weakness on the severity scale of the symptoms of the Boston questionnaire were observed. On 
the scale of functional impairment, we found difficulties that arose in patients performing everyday activities and self-care.

Keywords: carpal tunnel syndrome, neuropathy, questionnaire, functional disorders.
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Introduction

Tunnel neuropathies (tunnel syndromes, compression-isch-
emic neuropathies, neuropathy  / neuralgia traps, trap syn-
drome – a symptom complex of clinical manifestations (sen-
sory, motor, and trophic) caused by compression-ischemic 
damage to nerve trunks and blood vessels located in anatom-
ical tunnels (channels) [6]. 

The prevalence of tunnel neuropathies is higher in individuals 
engaged in the same type of work: among drivers, musicians, 
layout designers, gardeners, and stenographers. Also, tun-
nel neuropathies of the upper limb are often found in office 
employees, in particular, secretaries, programmers, that is, 
those who often work at a computer, or who are overly fond 
of them, etc.

Carpal tunnel syndrome (CTS) is most common in all tunnel 
syndromes. In people aged 35 years, CTS is found in 3.4% of 
women and 0.6% of men. Most often, in men, CTS is after 40 
years, and in women (especially those engaged in intensive 
manual labor) – after 50 years, the ratio 1:5 [1; 6].

With this syndrome, compression neuropathy of the fibers of 
the median nerve or vessels feeding it occurs due to com-
pression in the carpal tunnel, that is, damage to the median 
nerve occurs in the area of the hand.

The dominant hand suffers, as a rule, more often, in 30–50% 
of cases of lesion bilateral. Usually, with bilateral carpal tun-
nel syndrome, especially of professional origin, one arm is 
first disturbed, and when the other arm begins to disturb, the 
clinical symptoms remain more pronounced on the arm that 
began to disturb the first.

A feature of nerve damage due to the tunneling effect is a 
gradual, long-lasting, imperceptible increase in their com-
pression, which is caused by a thickening of the channel walls. 
Neuropathy may begin with radicular or tunneling symptoms 
of irritation and prolapse.

For CTS characteristic symptoms of irritation of the nerve 
at night and during the day or night - is primarily a burning 
sensation and numbness, tingling, pins and needles (ie, par-
esthesia), a heightened perception of normal stimuli (hyper-
esthesia), increased sensitivity (hyperpathia) against moder-
ate or severe pain syndrome occurs later [3; 8; 11].

Subsequently, it is difficult for patients to perform targeted 
movements of the hand, which are caused by an insufficient 
influx of nerve impulses, that is, there is a sensitive neuroprax-
ia (sensitiva – sensitive, praxis – action, movement). Trophic 
disorders (due to involvement of the vegetative fibers of the 
nerve) and weakness in the muscles, that is, a decrease in 
strength in them, in particular, when shaking hands [5; 13]. In 
this regard, it is important to study the functional state of the 
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affected limb in CTS.

Purpose of the study: to study the functional state of the 
upper limb in carpal tunnel syndrome in a hospital. 

Material and Methods of the research

To assess the functional state of the affected upper limb dur-
ing the initial examination, we used the Boston Carpal Tunnel 
Questionnaire, BCTQ [10; 12], which consists of two scales 
(Symptom Severity Scale, SSS) and Functional Scale (FSS), 
which the patient filled out on their own. The study was con-
ducted on the basis of the Kiev City Clinical Hospital No. 4, 
Kiev During the period from 2017 to 2018, 37 patients with 
CTS took part in the examination, of which 29 (78,4%) wom-
en, 8 (21,6%) men,

Research methods: analysis and synthesis of data from scien-
tific and methodological literature and the Internet information 
network; survey, medical history, mathematical methods.

Results of the research

Increasingly, physical therapists in Ukraine, in their practical 
activities, use the International Classification of Functioning, 
Disability and Health (ICF) to assess the patient’s functional 
state for a certain pathology. The CTS is no exception [4; 7].

According to the International Classification of Functioning, 
Disability and Health (ICF), with CTS, there is a violation of 
the structure of the median nerve (compression, ischemia), 
hand function and activity, and patient participation in every-
day life.

When the median nerve is damaged in CTS, the following 
functions suffer: flexion of the I, II, III fingers and extension of 
the middle phalanges of the II and III fingers are impaired, pal-
mar flexion of the hand and pronation are weakened. Muscle 
atrophy in the defeat of the median nerve is most pronounced 
in the palm, as a result of which there is flattening of the palm 
and bringing the thumb close and in the same plane with the 
index, which creates a kind of hand position, which is called 
"monkey" [6]. 

Superficial sensitivity is impaired on the hand in the area free 
from the innervation of the ulnar and radial nerves. Joint-mus-
cle sensitivity is always excited in the final phalanx of the index 
and third fingers.

Pain with damage to the median nerve, especially partial, fre-
quent and intense, often take the character of burning pain 
(causalgic) [8].

Also characteristic of the defeat of the median nerve is vaso-
motor secretory-trophic disorders: the skin, especially the I, II 
and III fingers, acquires a bluish or pale color; become "dull", 
brittle and striped nails; skin atrophy, thinning of the fingers 
(especially II and III), sweating disorders, hyperkeratosis, hy-
pertrichosis, ulcers and other disorders are observed  [2; 6; 
9].

The main places for determining motor disorders that occur 
with damage to the median nerve are as follows:

When you squeeze your hands into a fist I, II and partially 1.	

III fingers do not bend.
The bending of the terminal phalanges of the thumb and 2.	

forefinger is impossible.
It is impossible to "scratch" the index finger on the table 3.	

when the brush fits snugly against it.
The patient cannot hold a sheet of paper with his thumb 4.	

and forefinger bent.
The contraposition of I and V fingers is broken [6].5.	

Many questionnaires have been developed for patients with 
dysfunction of the upper extremities and neuropathic pain 
[14]. However, the Boston Carpal Tunnel Questionnaire 
(BCTQ) is the most specific for diagnosing CTS [12]. The 
questionnaire was designed to standardize the results of a 
CTS examination by D. W. Levine et al. [12].

This was necessary because the results of surgical treatment 
of patients were analyzed using instrumental methods, while 
patients themselves were more interested in assessing the 
dynamics of subjective symptoms and changes in the func-
tional capabilities of the hand. But an objective diagnostic tool 
for assessing changes in complaints and symptoms of CTS at 
that time did not exist. Thus, in 1993, the BCTQ was created 
in the USA. During its development, the authors consulted 
with surgeons, rheumatologists and patients, who identified 6 
critical points for CTS, namely: pain, paresthesia, numbness, 
weakness, nocturnal manifestations of symptoms and gen-
eral functional status. The result of their work was a special-
ized questionnaire consisting of two scales (Symptom Sever-
ity Scale, SSS) and Functional Scale (FSS), which the patient 
filled out independently. With the help of this questionnaire, it 
is easy to count points, and it is convenient to use it to assess 
the effectiveness of the treatment. This explains the wide-
spread prevalence of BCTQ in clinical and research practice. 
In addition, there are reports in the literature about the use of 
this questionnaire for other tunnel neuropathies of the upper 
limb [10; 12].

The symptom severity scale of this questionnaire consists 
of 11 questions with several possible answers. Scores for 
answers vary from 1 to 5, depending on the severity of the 
symptom. Total score on the scale is calculated by calculating 
an average value.

The scale of functional disorders includes 8 points. The points 
for the answers range from 1 to 5, where 1 is "no difficulties", 
5 "very strong difficulty". The question is about actions daily 
performed by a wide range of patients, both young and old. 
Filling out the questionnaire takes no more than 10 minutes 
and does not burden the doctor and patient.

Analyzing the spectrum of symptom severity (Symptom Se-
verity Scale, SSS), it can be noted that 5 questions on this 
scale relate to pain in CTS, 4 more – characterize sensitivity 
disorders, 2 questions clarify the presence of weakness in the 
affected limb and the state of fine motor skills.

On the symptom severity scale (Symptom Severity Scale, SSS) 
during the initial examination, we found that mainly moderate 
(24.3%) and severe pain (37.8%) in the affected upper limb 
prevailed in patients, which prompted over the past 2 weeks 
patients wake up at night: 1 time  – 32.4% of patients, 2–3 
times – 29.7% of people. During the day, 29.7% of patients 
complained of moderate pain in the arm and 43.3% of people 
were worried about severe pain. Most patients (48.7%) noted 
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that the pain lasts from 10 minutes to 60 minutes (Table 1).

An analysis of sensitivity and fine motor abnormalities in pa-

Table 1
Analysis of sensation of pain in patients with CTS 

Question
Number of patients  (n=37)

Abs. units (%)

How much pain do you feel at night in your hand or wrist?
1. At night, the pain in my arm / wrist does not bother me
2. Light pain
3. Moderate pain
4. Severe pain
5. Very severe pain

2
7
9

14
5

5,4
18,9
24,3
37,8
13,6

How often in the past 2 weeks have you woken up due to pain in your arm / wrist?
1. Never
2. 1 time
3.2–3 times
4. 4–5 times
5. More than 5 times

6
12
11
5
3

16,2
32,4
29,7
13,6
8,1

Are you usually bothered by pain in your arm / wrist during the day?
1. On a day, pain does not bother me
2. During the day, a slight pain bothers me
3. During the day I am concerned about moderate pain
4. During the day, I am concerned about severe pain
5. During the day, I am concerned about a very strong pain

0
4

11
16
6

0
10,8
29,7
43,3
16,2

How often during the day do you feel pain in your arm / wrist?
1. Never
2. 1-2 times a day
3. 3-5 times a day
4. More than 5 times a day
5. The pain bothers me constantly

0
8

16
7
6

0
21,6
43,3
18,9
16,2

How long does an average day pain episode last?
1. Afternoon pain does not bother me
2. Less than 10 min
3.10–60 min
4. More than 60 minutes
5. Pain bothers me all day long

0
8

18
5
6

0
21,6
48,7
13,5
16,2

Table 2
Analysis of impaired sensitivity and fine motor skills in patients with CTS 

Question
Number of patients  (n=37)

Abs. units (%)

Do you have a feeling of numbness (decreased sensitivity) in your hand?
1. No
2. There is a slight feeling of numbness / decreased sensitivity
3. There is a moderate feeling of numbness / decrease sensitivity
4. There is a pronounced feeling of numbness / decrease sensitivity
5. There is a very pronounced feeling of numbness / decreased sensitivity

2
9

15
10
1

5,4
24,3
40,5
27,1
2,1

Do you have weakness in your hand / wrist?
1. No
2. There is a slight weakness
3. There is moderate weakness
4. There is a pronounced weakness
5. There is a significant decrease in strength in the arm / wrist

1
10
16
8
2

2,7
27,1
43,2
21,6
5,4

Does the arm / wrist have a tingling sensation?
1. No
2. Light tingling
3. Moderate tingling sensation
4. Pronounced tingling sensation.
5. Very strong tingling sensation.

3
11
13
7
3

8,1
29,7
35,2
18,9
8,1

How severe is numbness (loss of sensation) or tingling sensation during the night?
1. I do not have numbness and tingling at night
2. Easy
3. Moderate
4. Strong
5. Very strong

3
10
14
9
1

8,1
27,1
37,8
24,3
2,7

How many times in the past 2 weeks have you woken up from numbness or a tingling sensation in your hand / wrist?
1. Never
2. 1 time
3. 2–3 times
4. 4–5 times
5. More than 5 times

4
10
16
6
1

10,8
27,1
43,2
16,2
2,7

Do you feel difficulty taking and using small things (key, pencil)?
1. No
2. I feel light difficulties
3. I feel moderate difficulties
4. I feel great difficulties
5. I feel very great difficulties

2
6

17
10
2

5,4
16,2
45,9
27,1
5,4

tients with CTS indicated that most patients had a moderate 
numbness feeling  – 40.5% of patients and a pronounced 
numbness / decreased sensitivity – 27.1% of people, which 

Bismak, O. (2019), "Assessment of functional disorders of the 
upper limb in individuals with carpal tunnel syndrome", Slobo-
zhanskyi Herald of Science and Sport, Vol. 7 No. 4(72), pp. 17-
21, doi: 10.5281/zenodo.3540394
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corresponds to the typical clinical picture of CTS. 16 patients 
(43.2%) complained of moderate weakness in the affected 
limb. Fine motor skills of the fingers were impaired in almost 
half of the patients – 45.9% (Table 2).

The Functional Scale (FSS) of the Boston Questionnaire de-
scribes the difficulties that arise when certain actions are per-
formed due to problems with the hands or wrists over the past 
2 weeks. These actions are determined by the performance 
of everyday tasks and self-care: writing, fastening buttons on 
clothes, keeping a book while reading, keeping a telephone 
handset, opening a bottle, doing homework, carrying food 
bags, bathing and putting on clothes.

As can be seen from the table 3, the greatest difficulties for 
patients arise when buttoning buttons on clothes  – 83,8%, 
opening a bottle – 86,5%, and doing homework – 79,9% of 
people. 

All of the above indicates that CTS negatively affects the daily 
activity of patients and reduces the quality of life.

Conclusions / Discussion

An initial examination of patients with CTS indicated pain in 

the affected limb, numbness, decreased sensitivity, muscle 
weakness on the Symptom Severity Scale (SSS) scale of the 
Boston questionnaire.

On the scale of functional disorders (Function Status Scale, 
FSS), we found difficulties that patients experienced when 
doing everyday tasks and self-care (fastening buttons on 
clothes, opening a bottle, homework, writing difficulties).

Prospects for further research are to study the quality of 
life in peripheral neuropathies of the upper limb. 

Table 3
Analysis of functional disorders in patients with CTS

Actions
Number of patients  (n=37)

Abs. units (%)

Writing difficulties 29 78,4

Button fastening on clothes 31 83,8

Reading book content 26 70,2

Phone handset content 22 59,5

Bottle opening 32 86,5

homework 34 79,9

Carrying food bags 28 75,7

Bathing and putting on clothes 24 64,9
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Students’ understanding of physical culture and sports 
as a factor of health protection

Taras Bondar
Iryna Holoviichuk

Purpose: determination of the state of the relationship between students’ knowledge on the factors of maintaining human 
health and the real state of their physical culture and sports activities. 

Material & Methods: students from the specialties "Finance", "Banking and Insurance", "Economics", "Accounting and 
Taxation", "Management", "Psychology", "Law" took part in a sociological study. 

Results: in the process of analyzing the survey data it was found that on the one hand, most students are aware of the fac-
tors of maintaining health and the benefits of physical activity to strengthen it. On the other hand, only a small part of students 
consciously use physical exercises to strengthen their own body. 

Conclusions: the results obtained during the study showed that there is a need to improve pedagogical and organizational 
and managerial work on physical culture and sports leisure for children and youth, in particular, their involvement in modern 
forms of outdoor activities.

Keywords: physical education, health, students, physical activity, organization, management.
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Introduction

The state order for the education of a healthy young genera-
tion is formulated in a number of normative acts, namely: the 
Constitution of Ukraine, the laws of Ukraine "On Education", 
"On Higher Education", "On Physical Culture and Sport". In 
particular, the Law of Ukraine "On Education" [2] and the Fam-
ily Code of Ukraine [8], the responsibility for maintaining the 
health of the younger generation and young people by soci-
ety lies with family members and educational institutions at all 
levels. Therefore, the capabilities of these social institutions 
to organize the physical activity of children and youth as the 
most effective way to strengthen their health, as well as the 
formation of their physical culture as an indispensable condi-
tion for a healthy lifestyle, are of particular importance.

The results of the analysis of scientific and methodological 
sources indicate the presence of a large number of studies 
on the physical education of youth. Important in the context of 
our study is the methodological foundations of pedagogical 
theory, scientific approaches to physical education as a lead-
ing component of a healthy lifestyle, the formation of a value-
based attitude of the younger generation towards their own 
health (L. Ivanova [3], T. Krutsevich [4; 5], B. Shiyan [11]). A 
number of modern scientific studies are devoted to highlight-
ing certain provisions of physical education as an important 
component of the educational process (Yu. Vaskov [1], V. Lo-
zova [6], G. Trotsko [6]). 

From our point of view, the conclusions of the research of 
L. Lubyshev [7], V. Sutula [9; 10] regarding the mechanisms 
of formation of the physical culture of a person’s personality. 
These authors noted that the active participation of a person 
in physical education and sports is based on the existing need 
for a variety of physical activity. 

At the same time, in the scientific literature there are no ways 

to overcome the contradiction between the importance of 
physical activity in the process of formation and strengthen-
ing of youth’s health and the low level of organizational and 
managerial work to attract students to physical education and 
the latest forms of organization of recreational and recreation-
al activities, especially outside academic work. 

Therefore, there is a need to clarify the relationship between 
students’ knowledge regarding the factors of maintain-
ing human health and the real state of their physical culture 
and sports activities, which determines the purpose of this 
study.

Material and Methods of the research

In May 2019, the authors conducted a sociological study 
among students of 1–4 years of the University of Customs and 
Finance of 6 specialties in health protection and the organiza-
tion of their leisure. During the survey, a closed questionnaire 
was used. The results are summarized in table. In total, 599 
future specialists in the field of economics, finance, law and 
psychology took part in the survey. The sampling error is 2,5% 
with 95% reliability of the survey results.

Results of the research

From the analysis presented in table. 1 of the materials it fol-
lows that the vast majority of students (88.1%) consider it 
important to maintain health. In the context of faculties, we 
note that the low percentage of students (80.7%) who think 
so are students in the specialty "Psychology", and the highest 
(92.2%) – in the direction "Economics". At the same time, the 
students surveyed have the opinion that the most important 
factor in maintaining health is the absence of bad habits in a 
person (38.2%), then (in importance) – a healthy and rational 
diet, an optimal regime of physical activity, an optimal mode of 
training and rest, active leisure in recreational areas. However, 
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Students' Attitudes to Health Factors

Survey directions
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n=100 n=98 n=101 n=103 n=97 n=100 n=599

Most important factors maintaining health

Healthy eating 33,1 28,2 35,8 29,1 29,6 26,9 30,5

Mode of work (study) and rest 30,1 28,2 29,5 41,7 27,4 18,8 29,3

Optimal physical activity 36,2 20,9 30,6 27,2 22,4 43,8 30,2

Lack of bad habits; 37,7 41,8 39,3 35 30 45,6 38,2

Outdoor activities in recreational areas 23,1 12,7 16,8 8,7 15,2 15 15,3

Determine the importance of health 86,2 90,9 87,9 92,2 80,7 90,6 88,1

Student leisure

Friends 61,5 46,4 60,1 57,3 38,1 56,3 53,3

Entertainment facilities (disco, club, cafe, etc.) 27,7 17,3 24,9 23,3 23,8 19,4 22,7

The television 16,9 17,3 16,8 11,7 15,7 16,3 15,8

Internet 24,6 26,4 30,1 32 15,3 23,8 25,4

Computer games 6,2 2,7 9,2 4,9 6,7 8,8 6,4

Sports facilities (sports section, fitness club, pool, water 
park, dance groups, etc.) 13,1 16,4 15,6 22,3 14,8 34,4 19,4

Lack of bad habits 71,5 66,4 53,2 60,2 49,8 67,5 61,4

Bad habits

Smoking 5,4 11,8 21,4 16,5 20,2 14,4 15

Alcohol use (low alcohol drinks, beer) 10 10,9 23,7 16,5 19,7 18,1 16,5

Alcohol consumption (strong alcoholic drinks - vodka, 
cognac) 1,5 3,6 4 9,7 3,1 2,5 4,1

Alcohol consumption (alcoholic beverages - wine, 
champagne) 8,5 9 19,7 9,7 11,2 7,5 10,9

Those wishing to participate in physically active leisure 81,5 86,4 78,3 76,7 69,5 93,8 81

Participation in sports activities

Professional sports activities 1,5 9 3,5 1 2,2 21,3 6,4

Visit to the sports section 10,8 16,4 6,9 9,7 12,1 34,4 15,1

Exclusively in the physical education classes of universities 73,8 44,5 62,4 51,5 48 30,6 51,8

A visit to the gym on the territory of the university 3,9 6,4 4 2,9 4,9 11,3 5,6

A visit to the gym or sports section outside universities 10 12,7 8,1 14,6 10,8 22,5 13,1

Do not participate in physical education sports 14,6 14,5 16,2 27,2 16,6 3,1 15,4

Most significant motivational factors for students to conduct physical education classes

Evaluation 35,4 33,6 29,5 26,2 30,9 20 29,3

Lesson content 9,2 10 13,9 24,3 12,1 23,1 15,4

Result of testing the development of physical qualities 6,2 2,7 5,8 29,1 4,9 12,5 10,2

desire to move 20,8 17,3 18,5 21,4 14,8 30,6 20,6

Desire for emotional satisfaction 28,5 20 42,8 27,2 23,8 23,1 27,6

Positive effects of physical activity on one’s own health 38,5 30,9 27,8 35,9 24,2 46,9 34

Motivational factors for physical exercise in their free time

Desire to be healthy (including deprivation of a chronic disease) 43,1 36,4 49,1 39,8 30 49,4 41,3

Desire to have a beautiful (athletic) physique 57,7 39,1 47,4 49,5 36,3 38,8 44,8

Financial motives 7,7 0,9 5,8 - 3,1 8,8 5,3

Desire to see the world 7,7 5,5 5,8 4,6 6,3 13,8 7,3

It’s fashionable 1,5 3,6 6,9 - 5,4 3,8 4,2

Desire to assert oneself among peers 4,6 1,8 2,3 1 2,2 6,9 3,1

Forced parents or educators (including training) 2,3 6,4 3,5 4,9 5,8 1,3 4

Desire to improve your body 29,2 27,3 27,2 42,7 29,6 42,5 33,1

Reasons that interfere with physically active leisure

Not enough time 81,5 74,6 74,6 65 58,7 55,6 68,3

Believe that sport is a futile exercise 0,8 1,8 2,3 1 1,8 0,6 1,4

The lack of conditions in universities for sports 8,5 8,2 6,9 4,9 9,4 16,9 9,1

Lack of information about where in the university you can play sports 6,2 9 8 12,6 10,3 13,1 9,9

Participate in the university’s public sports 20,8 15,5 38,2 30,1 22 50,6 29,5

Those wishing to participate in the public sports life of the university 30 14,6 39,9 14,6 25,1 61,9 31

Bondar, T. & Holoviichuk, I. (2019), "Students’ understanding 
of physical culture and sports as a factor of health protection", 
Slobozhanskyi Herald of Science and Sport, Vol. 7 No. 4(72), pp. 
22-25, doi: 10.5281/zenodo.3542420
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despite the prevailing opinion among students that one of the 
main factors in maintaining human health is the absence of 
bad habits, only 61.4% (on average) do not have them. At the 
same time, 15% of students smoke, 16.5% drink low-alcohol 
drinks, and 10.4% drink wine.

For almost all the students surveyed (except for the special-
ties "Accounting and Taxation" and "Law"), such an important 
factor in strengthening human health and preventing disease, 
as physical activity, is not significant. This is evidenced by the 
results of a further analysis of the sociological survey. So, 
students spend leisure time in communication with friends 
(53.3%), instead of classes in sports clubs, fitness clubs, 
swimming pools, dance groups, pools and water parks. 

Only 19.4% of students organize their active leisure, and thus 
put spending their free time only in fourth place, and students 
in the specialties "Finance, Banking and Insurance" and "Psy-
chology" generally rank fifth in their priorities, respectively 
13.1%, 16.4%, 15.6%, 14.8%, and only future jurists – in the 
second (34.4%). The vast majority (68.3%) of students are 
justified by the fact that they do not have time for physical ed-
ucation and sports. Moreover, most of these students study 
in the specialties "Finance, banking and insurance" – 81.5%, 
"Economics"  – 74.6%, "Accounting and taxation"  – 74.6%. 
Therefore, for the majority of students (51.8%) physical edu-
cation classes during school hours is the only way to organize 
motor activity. Most of these students are in the specialties 
"Finance, Banking and Insurance" (73.8%) and "Accounting 
and Taxation" (62.4%), the smallest – "Law" (30.6%).

The most significant motivating factors regarding attending 
physical education classes for future financiers, economists, 
lawyers and psychologists indicate an understanding of the 
positive impact of physical exercises on their own health (av-
erage 34%), the ability to get a positive assessment (average 
29.3%), and the opportunity to get emotional satisfaction 
from classes (on average 27,6%). 

Further analysis of the materials of the sociological survey 
confirmed this contradiction. So, the main motives that prompt 
extracurricular activities in physical exercises (recreational 
and health-improving activities) and sports, respondents indi-
cated a desire to have a good figure (44.8%), health (41.3%) 
and a desire to improve the condition of the body (33.1%). 
Other answers are not significant. Moreover, this trend is char-
acteristic of most areas of specialist training, except for the 
specialties "Accounting and Taxation" and "Law". Students of 
these specialties are the most important factor in motivation 

for physical exercises and sports outside the classroom, con-
sider the positive impact of such classes on human health, in 
accordance with 49.1% and 49.4%.

So, there is a contradiction – on the one hand, most students 
are aware of the benefits of physical exercise to maintain 
health, and on the other hand, only a small part of them volun-
tarily uses to strengthen their own body. This may be due both 
to the content of curricula for the formation of a worldview 
and an active attitude towards physical education at all levels 
of education, and to the imperfection of the management of 
physical culture and sports work with the population. 

There is a contradiction, which is also confirmed by students’ 
responses to participation in the self-government of physical 
education and sports activities in an educational institution. 
So, on average, only 29.5% of respondents participate in vari-
ous social activities (student council commissions, referee-
ing, organizing and conducting competitions, the work of a 
sports club, etc.) related to physical education. Most of these 
students are students in the specialties of "Accounting and 
Taxation" (38.2%) and "Law" (50.6%), the least – "Econom-
ics" (15.5%) and "Management" (22%). A similar situation 
has developed with regard to students’ desire to participate 
in such social activities – an average of only 31%. Most of all 
those wishing to take part in it also study in the specialties 
"Accounting and Taxation" (39.9%) and "Law" (61.9%). 

Conclusions / Discussion

The results of a sociological study showed that among stu-
dents, to a certain extent, health and safety competencies 
were not formed. In particular, in the presence of theoretical 
knowledge, the motivation of students for active physical ed-
ucation and sports and active participation in social activities 
in the health field is at a low level.

Most students do not associate their leisure time with physical 
exercises, although the modern market of recreational and 
recreational and recreational services has a wide selection of 
forms of outdoor activities, have the main signs of fitness, and 
sometimes sports activities.

The results obtained suggest either the imperfection of the 
curriculum for secondary and higher schools, or the insuffi-
cient level of organizational and managerial work on the physi-
cal culture and sports leisure of children and youth. Therefore, 
there is a need for further research in this direction, which de-
termines the prospects for future research.
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Physical activity of adolescents in health and 
recreation facilities: motives and interests

Taras Bondar
Iryna Holoviichuk

Purpose: elucidation of the motives and interests of adolescents regarding forms of physical activity in health and recreation 
facilities. 

Material & Methods: in a sociological study, adolescents aged 10–15 years participated in children’s health and recreation 
facilities. 

Results: in the process of analyzing the survey data, it was found that for adolescent boys, regardless of age, in the exercise 
and sports, the existence of certain rules and boundaries is very important, which affects their interest and motivation. For 
girls, on the contrary, the existence of rules and boundaries is a factor that reduces the interest in physical exercises. The 
presence of emotional coloring and a variety of motor modes, on the contrary, stimulate girls’ creativity and imagination, which 
leads to their enjoyment of motor activity. 

Conclusions: in the process of analyzing the survey data, the diversity and non-standard interests of adolescents in physical 
education and sports and the gender characteristics of their motivation were established. The identified need for the develop-
ment of organizational and managerial technologies that will take into account the interests and motives of adolescents, with 
the aim of their active involvement in motor activity.

Keywords: physical education, permission, health care, motivation, tourism.
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Introduction

Human health is laid from the moment of conception in the 
womb. Further, at the initial stage of life after birth, it is formed 
in the family; then it is strengthened and supported in pre-
school, educational, out-of-school, higher educational insti-
tutions; in the process of adulthood – it is supported indepen-
dently (mainly by means of physical culture). Such a para-
digm is embedded in the regulatory framework of Ukraine, 
programs for educational institutions, etc. [4–6]. However, an 
analysis of the scientific and methodological literature shows 
that such a model is somewhat ideal. First of all, it is effective 
only under one condition - a person must consciously actively 
act in this direction. That is, strengthening and maintaining 
human health depends on the effectiveness of the process of 
educating the individual, the formation of her relevant needs 
and motivations [10]. 

A large number of studies are devoted to physical education 
in preschool, general educational and higher educational 
institutions. The scientific literature discusses ways to solve 
the problems of reducing the motor activity of children and 
youth, an increase in the incidence rate, and shortcomings in 
the educational process [2; 7–10]. However, a small number 
of publications have been devoted to the study of the organi-
zational and managerial foundations of physical education of 
children during leisure time, in particular, to the study of the 
forms of organization of physical education in children’s insti-
tutions for health and recreation (CIHR). Although, according 
to the State Statistics Service of Ukraine, CIHR annually visits 
from 900 thousand to 1,5 million children every summer – this 
is about 25% of the total number of students [3]. 

One of our previous studies [1] compared the intensity of 

physical education in schools and summer camps. Conclu-
sions were drawn, in children’s health and recreation facilities 
there is a more intensive process of physical education com-
pared to secondary schools and school institutions of health 
and recreation. Children are more likely to participate in physi-
cal education and sports events. It was suggested that this 
was due to the use of non-standard means and forms of in-
creasing physical activity in the camps, which determined the 
purpose of this study – to clarify the motives and interests 
of adolescents regarding forms of physical activity in health 
and recreation facilities. 

Material and Methods of the research

During May-July 2019, a sociological study was conducted 
among adolescents aged 10–15 years in the amount of 836 
people. In the process of the survey, a closed-ended ques-
tionnaire was used, the question of which was aimed at clari-
fying the interests of respondents, their motives and attitudes 
toward sports and fitness activities. The results are summa-
rized in tables 1–3. The sampling error is 2,5% with 95% reli-
ability of the survey results.

Results of the research

The generalized responses of the respondents presented 
in table. 1, show that the vast majority of adolescents (from 
66,7% to 94,1%) believe that their health depends on daily 
exercise. In their opinion (from 70% to 100%), physical edu-
cation and sport are the basis of a healthy lifestyle (Table 1). 
However, it should be noted that on average 20,9% of ado-
lescents have no idea about the benefits of physical culture 
for the human body, and 14% do not understand the place of 
physical activity among the components of a healthy lifestyle.
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The main motives for doing physical exercises girls indi-
cate the formation of grace and posture – the importance of 
this motive is growing from 51,9% at the age of 10 years to 
68,2% – at the age of 14–15 years. 

Among young men, the dominant motive at the age of 10 
years is the influence of physical exercise on the formation 
of will and perseverance (56,7%), however, starting from the 
age of 11 years gradually (at 11 years old – 40,0%, at 12 years 
old – 52,9%, at 13 years old – 63,6%) motivation to form mas-
culinity is growing. At the age of 14-15 years, this motive and 
motivation for the formation of will and perseverance acquire 
equal values for adolescents (47,4%). These data confirm the 
data of special psychological and pedagogical literature on 
the formation of pronounced gender characteristics of girls 
and boys in adolescence.

Also analysis of the materials presented in table. 1, showed 
that the interests of adolescents in sports classes also have 
their own gender characteristics. So, for collective indepen-
dent studies in their free time, children mainly choose sports 
games: at 10 years old – 70%, at 11 years old – 50%, at 12 
years old – 47,1%, at 13 years old – 36,4%, at 14–15 years – 
52,6%. As you can see, interest in sports games gradually 
fades with age, and resumes at an age older than teens. 

Among girls, the most favorite types of motor activity are vari-
ous games (at the age of 10 years – 51,9%, 11 years old – 
41,7%, 12 years old – 46,7%, 13 years old – 40,9%, 14–15 
years old – 22,7%), which are not related to sports, and start-
ing from the age of 12 years, there is an interest in sports 
games (12 years old – 73,3%, 13 years old – 40,9%, 14–15 
years old – 36,4%), which also fades away, as in men.

Table 1
Motives and interests of adolescents at the expense of fitness classes in CIHR

Survey directions

Age, gender of adolescents and the number of respondents (total n=836 people)

10 11 12 13 14–15

B 
n=120

G
n=108

B
n=88

G
n=96

B
n=68

G
n=60

B
n=44

G
n=88

B
n=76

G
n=88

Adolescents who believe that physical 
education is the foundation of a healthy 
lifestyle

70 88,9 72,7 87,5 94,1 100 90,9 81,8 84,2 90,1

Adolescents who believe that health 
depends on active daily exercise

80 66,7 59,1 75 94,1 86,7 90,9 77,3 84,2 77,3

The opinion of adolescents for the formation of the body and personality traits under the influence of physical training and sports activities

• grace and posture 23,3 51,9 13,6 50 11,8 53,5 – 54,5 5,3 68,2

• courage 37,5 7,7 40,9 – 52,9 – 63,6 9,1 47,4 –

• will and perseverance 56,7 37 36,4 41,7 58,8 53,5 36,4 50 47,4 31,8

• ability to communicate with friends 37,5 7,4 4,5 12,5 5,9 20 – 18,2 15,8 –

• nothing is formed – 7,4 4,5 4,2 – – – – – 4,5

The interests of adolescents regarding independent physical education and health classes in the camp

• play table tennis 56,7 11,1 36,4 4,2 29,4 13,3 9 13,6 10,5 27,3

• exercise on the bar 16,7 7,4 4,5 4,2 17,6 – 45,5 – 26,3 –

• run cross 6,7 22,2 22,7 4,2 17,6 13,3 9 – 21,1 4,5

• play badminton 6,7 29,6 22,7 33,3 – 40 9 40,9 10,5 31,8

• engage in another sport 16,7 3,7 22,7 50 47,1 33,3 45,5 50 47,4 36,4

• not involved 13,3 33,3 4,5 20,8 11,8 20 18,2 – 15,8 9,1

Interests of adolescents about collective fitness classes in a camp organized independently

• play sports 70 18,5 50 29,2 47,1 73,3 36,4 40,9 52,6 36,4

• play other games 10 51,9 22,7 41,7 29,4 46,7 9 40,9 36,8 22,7

• go in for athletics 10 33,3 18,2 16,7 – 13,3 45,5 4,5 – 13,6

• not involved 10 18,5 4,5 20,8 23,5 – 9 22,7 15,8 27,3
Having a desire to go hiking 93,3 85,2 68,2 79,2 76,5 93,3 90,9 72,7 73,7 68,2

Further analysis of the survey materials showed a similar at-
titude of adolescents to the choice of independent exercise. 
So, if at the age of 10 years old girls indicate badminton 
(29,6%), and guys indicate table tennis (56,7%), then from 
the age of 11 years old adolescents leave the standard set 
of sports and fitness camp shift services and choose the cat-
egory "other sports".

Considering the dynamics, we notice that such girls at the 
age of 11 years old  – 50%, at 12 years old  – 33,3%, at 13 
years old – 50%, at 14–15 years old – 36,4%; children at 11 
years old – 22,7%, at 12 years old – 47,1%, at 13 years old – 
45,5%, at 14–15 years old – 47,4%. In addition, in the sample 
as a whole, up to 20% of adolescents indicate that they do 
not have physical education and sports interests and do not 
participate in such events.

So, the interests of adolescents are diverse, and overwhelm-
ingly non-standard. The only type of motor activity that most 
adolescents (from 68,2% to 93.3%), regardless of age and 
gender, choose to organize active leisure  – there are hiking 
trips.

The above is confirmed by the analysis of data on the physi-
cal education and health-improving activities offered by the 
teaching staff (Table  2). So, for children, the most favorite 
measures are sports (from 54,5% to 73,7%), of which the 
guys who are interesting for themselves usually choose team 
sports: at 10 years old – 50%, at 11 years old – 40,9%, at 12 
years old – 76,5%, at 13 years old – 45,5%, at 14-15 years 
old – 68,4%.

For girls, their favorite types of physical activity are dance 
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events (from 33,3% to 63,6%) and contests (from 20,8% 
to 51,9%), among which the most interesting for them are 
those associated with mobile and folk games (especially at 
10 (51,9%), 11 (50%), 14–15 (31,8%) years) and relay races 
(especially at 12 (60%) and 13 (40,9%) years ) Also for girls 
10, 13 and 14–15 years old, sports games remain, respec-
tively 44,4%, 54,5%, 54,5%.

So, from the foregoing, we can conclude that for adolescent 
boys, regardless of age, in the exercise and sports, the exis-
tence of certain rules and boundaries is very important, which 
affects their interest and motivation. For girls, on the contrary, 
the existence of rules and boundaries is a factor that reduces 
the interest in physical exercises. The absence of such, a va-
riety of emotional colors and motor modes, on the contrary, 
stimulate the creativity of girls, imagination, which leads them 
to enjoy motor activity.

This also finds confirmation by comparing the attitude of ado-
lescents to the organization of physical education in the camp 
and school, namely the presence of adolescents’ desire to be 
a physical officer of the detachment and class, and the desire 
to help the physical education teacher at school and the head 
of physical education in the camp (Figure 1).

So, the activities of the class and group physical training or-
ganizer are always associated with the implementation of all 
the rules and regulations, according to the guys are more will-

Table 2
The attitude of adolescents to physical training and sports activities in the summer camp 

Survey directions

Age, gender of adolescents and the number of respondents (total n=836 people)

10 11 12 13 14–15

B 
n=120

G
n=108

B
n=88

G
n=96

B
n=68

G
n=60

B
n=44

G
n=88

B
n=76

G
n=88

The most favorite activities in the camps

• dance 3,3 33,3 4,5 58,3 11,8 53,3 50 5,3 63,6

• sports 73,3 22,2 54,5 16,7 82,4 6,7 54,5 27,3 73,7 9,1

• cultural 6,7 11,1 18,2 8,3 11,8 20 45,5 22,7 21,1 13,6

• contests 16,7 51,9 31,8 20,8 - 46,7 - 31,8 10,5 13,6

The most interesting sports events in the camp

• team sports (football, mini-volleyball, 
basketball, etc.)

50 44,4 40,9 29,2 76,5 26,7 45,5 54,5 68,4 54,5

• outdoor games, folk games 16,7 51,9 22,7 50 11,8 26,7 36,4 31,8 26,3 31,8

• relay races 23,3 11,1 36,4 29,2 11,8 60 27,3 40,9 15,8 4,5
• morning gymnastics 3,3 – 4,5 16,7 11,8 13,3 – – – 9,1

ing to agree to such functions: in school (50,1%) and in the 
camp (51,6%). Whereas the number of such girls in school 
is 28,8%, in the squad – 33,2%. At the same time, more girls 
want to be the physical training organizer of the detachment 
than the physical training organizer of the class, due to the 
greater freedom of choice of forms and means of physical 
education in children’s institutions for recreation and recre-
ation. However, it should be noted that with age, interest de-
creases and at the age of 14–15 years, children who want to 
be the group’s physical training organizer make up 42,1%, 
class – 31,6%, among girls, 18,2% and 18,2%, respectively 
(Table 3).

A similar situation has developed regarding the desire of teen-
agers to help a physical education teacher and the head of 
the PE camp. So, the number of children assisting assistants 
in the camp is 58,9%, while in school – 46,1%. The difference 
is 12,8% (!). Among girls, the difference is less and is 4,3%. 
However, the total number of female assistants is less and 
amounts to 39,4% at school, in camps – 43,7%. 

In general, the analysis of the materials of Table 3 allows us to 
conclude that among adolescents, the authority of teachers 
of physical culture of a school is lower than the authority of 
the leaders of PE camps. The relatively low authority of these 
workers among teenage girls. In our opinion, this is due to the 
standardization of forms of physical education in secondary 
schools and the personal qualities of teachers, determines 
the direction of future research. 

Conclusions / Discussion

Thus, the materials of a sociological study showed the diver-
sity and non-standard interests of adolescents in physical 
education and sports and the gender characteristics of their 
motivation.

For adolescent boys, regardless of age, the existence of 
certain rules and boundaries in physical exercise and sports 
is very important, which affects the growth of their interest. 
However, the rules and limits at the same time is a factor in 
reducing the motivation to exercise. 

The priority place in the formation of interests and motivations 

Fig. 1. Average indicators of the correctness of ado-
lescents to participate in the organization of their 

own physical education
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Table 3
Attitude of adolescents to participate in the organization of physical education in the camp and school

Survey directions

Age, gender of adolescents and the number of respondents (total n=836 people)

10 11 12 13 14-15

B 
n=120

G
n=108

B
n=88

G
n=96

B
n=68

G
n=60

B
n=44

G
n=88

B
n=76

G
n=88

Those wishing to help the head of the 
physical culture of the camp

56,7 44,4 45,5 50 70,6 46,7 63,6 45,5 57,9 31,8

Teens helping physical education 
teacher

46,7 33,3 45,5 33,3 47,1 53,3 54,5 45,5 36,8 31,8

Wishing to be physical training organizer 
at school 

63,3 44,4 45,5 33,3 64,7 20 45,5 18,2 31,6 18,2

Wishing to be a physical training 
organizer at squad

50 40,7 31,8 37,5 70,6 46,7 63,6 22,7 42,1 18,2

of adolescent girls is taken by creative activities and forms of 
physical education, changes in motor regimes, combination 
with other educational forms and directions that lead to girls 
getting pleasure from physical activity.

Among most adolescents, hiking is equally interesting. Both boys 
and girls equally want to participate in them, regardless of age.

Prospects for further research. Based on the findings of 
this study, there is a need to study the motivation and interests 
of adolescents in motor activity during leisure time during the 
school year. They also require the development of organiza-
tional and managerial technologies that will take into account 
the interests and motives of adolescents, with the aim of ac-
tively involving them in motor activity.
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development of the ability to maintain balance
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Purpose: substantiate the effectiveness of using the methodology for developing the ability to maintain balance, which af-
fects the technique of turns 13–15 years old athletes in rhythmic gymnastics. 

Material & Methods: study involved 13–15 years old athletes, engaged in rhythmic gymnastics. The control group consisted 
of 10 gymnasts and the experimental group of 10 gymnasts. To solve the tasks, the following research methods were used: 
theoretical analysis and generalization of literary sources; pedagogical observations; pedagogical testing of the level of de-
velopment of the ability to maintain balance; expert assessment method; pedagogical experiment; methods of mathematical 
statistics. 

Results: the author’s method of developing the ability to maintain balance by young gymnasts was developed. The positive 
influence of using means of developing the ability to maintain balance on the technique of turns by athletes 13–15 years old in 
rhythmic gymnastics was revealed. 

Conclusion: an analysis of the results of the study shows that increasing the level of development of the ability to maintain bal-
ance by athletes 13–15 years old directly affects the improvement of the technique for turns competitive programs in rhythmic 
gymnastics. 

Keywords: rhythmic gymnastics, gymnasts 13–15 years old, ability to maintain balance, technique of turns.
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Introduction

The intensification of sports competition of national teams 
makes it necessary to pay special attention to coaches and 
scientists to increase the effectiveness of long-term training of 
athletes, to search for various training tools that contribute to 
more effective mastery of competitive exercises [1]. Modern 
fierce competition in rhythmic gymnastics leads to constant 
changes in the competitive programs of gymnasts. With the 
introduction of the FIG (2017) competition rules in rhythmic 
gymnastics [2], the development of complex competition pro-
grams that are complex in terms of technical base became a 
priority. This is possible only if modernization and increase the 
effectiveness of the training process, which is directly depen-
dent on the means used in the classroom with athletes [3–5]. 
One of the most important categories of movements that are 
widely used in rhythmic gymnastics is turns, that is, move-
ments with rotation of the athlete’s body along its longitudinal 
axis [6]. In recent years, the arsenal of turns in gymnasts has 
been significantly enriched with new forms. Complex turns 
in the squat are officially recognized and included in the ta-
ble [2], with the gradual bending and straightening of the sup-
porting leg, turns with tilts forward and backward, turns on the 
knees and the like. Therefore, in modern conditions of training 
young gymnasts, mastering the practical skills of performing 
complex turns is relevant, it makes it possible to receive allow-
ances for difficulty in connecting with other structural groups, 
in risks and in mastery of the subject. 

Purpose of the study: substantiate the effectiveness of 
using the methodology for developing the ability to maintain 
balance, which affects the technique of turns 13–15 years old 
athletes in rhythmic gymnastics.

Material and Methods of the research

The study was conducted on the basis of the Children and 
Youth Sports School No. 16 in rhythmic gymnastics in Khark-
ov. The experiment involved 20 athletes 13–15 years old. In 
the course of the study, the following methods were used: 
theoretical analysis and generalization of literary sources; 
pedagogical observations; pedagogical testing of the level 
of development of the ability to maintain balance; expert as-
sessment method; pedagogical experiment; methods of 
mathematical statistics. 

Testing the level of development of the ability to maintain bal-
ance and an expert assessment of the technique of turning 
competitive programs by young gymnasts was carried out at 
the beginning and at the end of the summer training cycle. 
According to the results of initial testing of the level of devel-
opment of the ability to maintain equilibrium and expert evalu-
ation of turning techniques, gymnasts of the study group were 
divided into two equivalent groups - control (CG) and experi-
mental (EG) of 10 athletes. Training sessions of the control 
group of gymnasts were conducted according to the gener-
ally accepted Rhythmic Gymnastics Curriculum  [7]. In the 
training process of the gymnasts of the experimental group, 
the author’s technique was specifically developed to develop 
the ability to maintain balance. The author’s technique was 
used in the main part of the training session (15–20 minutes), 
where the technical element BD (equilibria, turns, jumps) was 
performed. During the study, in the training process in rhyth-
mic gymnastics, specially developed sets of exercises were 
used in equilibrium in place (various racks on socks, on heels, 
on one leg, movements of the arms, legs, body with reduced 
support) in motion – varieties of walking, jogging and dance 
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steps. Of particular value in the framework of the developed 
methodology were exercises in pairs, as well as performing 
the original, non-traditional for rhythmic gymnastics, exercis-
es – disagreements on the gymnastic bench (on the bottom 
of the lava). It should be noted that the author’s methodol-
ogy, aimed at developing the ability to maintain the balance 
of gymnasts of 13–15 years old, provided for the following 
complications when mastering basic exercises: use of various 
positions of the arms, the tilts of the head and asymmetric po-
sitions of the arms when performing a basic exercise, exclud-
ing support on the floor of the exercise on toes, without visual 
control; an increase in the number of repetitions and retention 
time of the static position of the body, as well as the use of 
rhythmic gymnastics (rope, hoop, ball, maces, ribbon) – that 
is, a combination of the proposed basic exercises with the dy-
namic work of the subject. Thus, at the end of the experiment, 
the gymnasts of the experimental group had to perform the 
proposed exercises according to the following scheme:

BASIC EXERCISE + PROPOSED COMPLICATIONS + 
+ DYNAMIC WORK WITH THE SUBJECT

Due to the fact that the results of expert evaluations are points, 
then for their analysis it is necessary to use rank (nonpara-
metric) methods. Three experts participated in the study and 
to determine the consistency of their opinions, the method of 
calculating the concordance coefficient, as proposed by Ken-
dal [8], was used. The concordance coefficient varies in the 
range 0<W<1; in this case, if 0–0,1 – the opinion of experts 
is inconsistent; 0,1–0,3 – low consistency; 0,3–0,7 – average 
consistency; 0,7–1,0 – high consistency.

Results of the research

To test the effectiveness of using the author’s technique, at 
the end of the experiment, a second test was carried out to 
test the level of development of the ability to maintain the 
balance of gymnasts in the control and experimental groups 
(Table 1).

As can be seen from the research materials, in the test "sta-
todynamic balance "yule", the athletes of the control group 
showed an average group result of 9,3±0,59 s, and the ath-
letes of the experimental group 12,6±0,94 s. The difference 
between these indicators is statistically significant. insofar 
as t

p
=2,96>t

gr
=2,10. This means that in the experimental 

group, in relation to the control, the results of performing 
this test objectively improved. When performing the exercise 

"Pase balance without visual control" gymnasts of the CG 
showed an average result on the right – 28,7±2,58 s; on the 
left  – 27,7±2,92  s, while gymnasts of the EG on the right  – 
37,2±3,10 s and on the left – 30,2±2,83 s. Comparison of the 
results obtained on the right foot according to Student’s cri-
terion shows that the difference between the average group 
values is statistically significant (p<0,05) as opposed to the 
result on the left, where the difference between the average 
result of the experimental group relative to the control is sta-
tistically unreliable (p>0,05) (Table 1). Similar changes in the 
test results of athletes in the control and experimental groups 
were also observed with the exercise "Pase balance at half fin-
gers", namely: athletes from the CG showed an average result 
on the right – 54,9±3,11 s; on the left – 55,9±3,36 s, and EG 
on the right – 65,6±3,29 s on the left – 63,2±3,47 s. Compari-
son of the results obtained on the right foot according to the 
student criterion shows that the difference between the aver-
age group values is statistically significant, since t

p
>t

gr
, in con-

trast to comparing the results to the left, where the difference 
between the average results in the experimental group and 
the control is statistically unreliable, since t

p
<t

gr
. The results 

of introducing the developed author’s technique for develop-
ing the ability to maintain balance indicate that when perform-
ing the test exercise "Tilt to the right", the gymnasts of the 
CG showed an average group result of 103,3±3,74 s, and the 
gymnasts of the EG – 123,1±5,78 s. Thus, the results of the 
study indicate a significant (p>0,05) improvement in the re-
sult. To assess the development of the ability to maintain bal-
ance of gymnasts 13–15 years old, the test "Tilt to the left" 
was also used. The results of the study showed that the control 
group performed this exercise with an average group result 
of 88,5±4,31  s, and the experimental group  – 105,6±3,8  s. 
It should be noted that according to Student’s criterion, the 
difference between these average group values is statistically 
significant, since t

p
>t

gr
. Over the period of the experiment, the 

results of the test exercise "Tilt back, the number of times in 
15 s" underwent significant changes. So, CG girls showed an 
average result 16,2±0,87 s, and EG – 19,8±0,98 s. According 
to Student criterion, the difference between the group aver-
age in this test is statistically significant (р<0,05). 

To solve this goal, the next component of the study was re-
evaluation by experts of the technique of turning competi-
tive programs by gymnasts of the control and experimental 
groups (Table 2).

An expert assessment of the gymnasts ’technique of per-
forming the "Ring"with the help of the arm on the right foot 

Table 1
Changes in the level of development of the ability to maintain balance of gymnasts 13–15 years old at the 

end of a pedagogical experiment (t
gr.

=2,10 at р<0,05)

No. Name of test
CG (n=10) EG (n=10)

t
p.

p
Х±m

1. Statodynamic balance of "yule", s 9,3±0,59 12,6±0,94 2,96 <0,05

2.
Pase balance without visual 
control, with

right 28,7±2,58 37,2±3,10 2,11 <0,05

left 27,7±2,92 30,2±2,83 0,61 >0,05

3.
Pase balance at half fingers, s right 54,9±3,11 65,6±3,29 2,36 <0,05

left 55,9±3,36 63,2±3,47 1,51 >0,05

4. Tilt to the right, s 103,3±3,74 123,1±5,78 2,88 <0,05

5. Tilt to the left, s 88,5±4,31 105,6±3,87 2,95 <0,05

6. Tilt back, number of times in 15 s 16,2±0,87 19,8±0,98 2,75 <0,05

Deineko, A. & Riabchenko, O. (2019), "Optimization of the train-
ing method for the turns of young gymnasts, taking into account 
the level of development of the ability to maintain balance", 
Slobozhanskyi Herald of Science and Sport, Vol. 7 No. 4(72), pp. 
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at the end of the pedagogical experiment is as follows: in the 
control group – 6,2±0,30 points, in the experimental group – 
7,1±0,34 points. The difference in the results of this exercise 
is statistically unreliable, since t

p
=1,96<t

gr
=2,10 (Table  2). 

Similar changes in the results were observed when the gym-
nasts on the left leg performed this turn, so the gymnasts of 
the CG received an average group score of 4,5±0,24, and the 
gymnasts of the EG received 5,3±0,33 points. According to 
student criterion, the difference between these average val-
ues is statistically unreliable (р>0,05). The gymnasts per-
formed the control group of the "Front twine with the hand" 
turn on the right foot, experts rated it 5,9±0,32 points, and the 
experimental 7,1±0,25 points. The difference between these 
indicators is statistically significant, since t

p
=2,95>t

gr
=2,10. 

This means that at the end of the study, the assessment of the 
technique of performing the "Front twine with the hand" twist 
by the EG gymnasts objectively improved with respect to the 
CG. When performing this turn on the left leg, the gymnasts 
showed the following results: in the control group – 4,5±0,27 
points, in the experimental group – 5,4±0,39 points. The dif-
ference between these indicators, according to student crite-
rion, is statistically unreliable, since t

p
<t

gr.
 (Table 2).

In the process of turning the "Penche" leg into twine on the 
right foot by athletes 13–15 years old, the components of the 
technique of this exercise were estimated by experts in gym-
nasts of the CG at 6,4±0,29 points, and gymnasts in the EG 
7,7±0,37 ball (Table  2). Comparison of these results by the 
Student criterion shows that the difference between these av-
erage group values is statistically significant (p<0,05). When 
performing this rotation on the left foot, the following was ob-
served: the average group score of the gymnasts of the CG 
is 4,8±0,31 points, and the gymnasts of the EG  – 5,9±0,40 
points. Because t

p
=2,18>t

gr
=2,10, it cannot be concluded 

that the difference between these indicators is statistically 
significant. This means that in the experimental group, the 
results objectively improved in relation to the control group. 

 Table 2
Results of evaluations by experts of the technique for performing turns of gymnasts 13–15 years after the 

introduction of the author’s technique (t
gr.

=2,10 at р<0,05), points

No. Turn name CG(n=10) EG (n=10) t
p.

Р

1. Turn ""Ring" with the hand"
right 6,2±0,30 7,1±0,34 1,96 >0,05

left 4,5±0,24 5,3 ±0,33 1,94 >0,05

2. Turn "Front twine with the hand"
right 5,9±0,32 7,1±0,25 2,95 <0,05

left 4,5±0,27 5,4±0,39 1,88 >0,05

3. Turn "Penche" leg into twine 
right 6,4±0,29 7,7±0,37 2,74 <0,05

left 4,8±0,31 5,9±0,40 2,18 <0,05

4. Turn "Penche" with a bent leg 
right 5,7±0,33 7,3±0,45 2,82 <0,05
left 4,2±0,30 4,8±0,20 1,98 >0,05

According to experts, the gymnasts of the experimental group 
performed the "Penche with bent leg" turn on the right better 
than the gymnasts of the control group with a significant dif-
ference (p<0,05), in contrast to the difference in the results of 
expert evaluation of this turn on the left leg, which is statisti-
cally unreliable (t

p
=1,98<t

gr
=2,10). Thus, the analysis of the 

study showed that the developed methodology for develop-
ing the ability to maintain balance by gymnasts of 13–15 years 
old improves the technique of turning by young athletes (the 
majority of the average group expert estimates of the tech-
nique of turning by gymnasts of the control and experimental 
groups received significant differences (р<0,05)).

Let us analyze the consistency of expert assessments of the 
technique of performing basic turns by gymnasts 13–15 years 
after the experiment using the calculation of the Kendall con-
cordance coefficient (Table 3–4).

Arithmetic average number of ranks Q
av

=(4+4+4+6+14+16,5
+15,5+16)/8=10.

Sum of squared deviations from the mean S=259.

Value of the coefficient of concordance:   ,

where S – the sum of the squares of the deviations of all rank 
estimates of each examination object from the average n is 
the number of experts; m is the number of objects of exper-
tise.

Thus, W=0,69, which indicates the average level of consis-
tency of expert estimates.

Q
av

 =(15,5+3+5+4+13,5+18+4+16,5)/4=9,9.
S=294,2
W = 12х294,2/9х(512–8)=0,78, which indicates a high level 
of consistency of expert assessments.

Table 3
Calculation of the Kendall concordance coefficient of the results of expert 

evaluation of the turning technique by CG gymnasts

Turn name
Expert rating Sum of 

ranks
Deviation from the 

mean
Deviation 
square1 2 3

1. Turn ""Ring" with the hand", points
right 1 2 1 4 –6 36
left 1 1 2 4 –6 36

2. Turn "Front twine with the hand", points
right 1 1 2 4 –6 36

left 1 2 3 6 –4 16

3. Turn "Penche" leg into twine, points
right 6 3 5 14 4 16

left 5,5 6 5 16,5 6,5 50

4. Turn "Penche" with a bent leg, points
right 5,5 5,5 4,5 15,5 5,5 33
left 6 5,5 4,5 16 6 36

Deineko, A. & Riabchenko, O. (2019), "Optimization of the train-
ing method for the turns of young gymnasts, taking into account 
the level of development of the ability to maintain balance", 
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Table 4
Calculation of the Kendall concordance coefficient of the results of expert evaluation of the turning technique 

of the gymnasts

Turn name
Expert rating Sum of 

ranks
Deviation from the 

mean
Deviation 
square1 2 3

1. Turn ""Ring" with the hand",  points
right 6 5 4,5 15,5 5,6 31,3
left 1 1 1 3 –6,9 47,6

2. Turn "Front twine with the hand", points
right 1,5 2,5 1 5 –4,9 24,0

left 1 2 1 4 –5,9 34,8

3. Turn "Penche" leg into twine, points
right 4,5 3 6 13,5 3,6 12,9

left 6 6 6 18 8,1 65,6

4. Turn "Penche" with a bent leg, points
right 1 2 1 4 –5,9 34,8
left 5 6 5,5 16,5 6,6 43,5

Thus, the obtained indicators of the Kendall concordance co-
efficient provide a basis for the conclusion about the uniformi-
ty of the results of the technique of performing basic turns by 
gymnasts 13–15 years after the implementation of the devel-
oped technique. According to all criteria, an average and high 
level of consistency of expert estimates was recorded [8].

Conclusions / Discussion

The results of the study complement the theoretical provi-
sions formulated in the works of A. Aftimichuk, A. Krajdan [9], 
G.  Andreeva, [10], N.  Bateevo, P.  Kyzim [11], twists  / turns 
in rhythmic gymnastics is one of the main of basic groups of 
components of competitive compositions in each all-around 
event, and their clear implementation requires athletes of 
a high level of development to maintain balance. However, 
the problem of cornering technique remains relevant today, 
since the complexity of performing this type of exercise lies 
in its biomechanical features, which provide for a number 
of spatio-temporal characteristics. The study also confirms 
the conclusions of V. Sutula, A. Deineko, A. Ryabchenko [1], 

A. Mullagildina [5], A. Aftimichuk, A. Krazhdan [9], G. Andree-
va [10] and other scientists that the constant complication 
of the components of competitive activity and the ultimate 
realization of the individual capabilities of gymnasts result in 
the exhaustion of reserves for improving their sportsman-
ship and require the search for new ways to increase results. 
Specialists L.  Karpenko [6], A.  Aftimichuk, A.  Krazhdan [9], 
V. Sosina, A. Dovganovska [12] emphasize that the ability to 
maintain a stable position of the body plays a universal role in 
rhythmic gymnastics – it is necessary as a base for mastering 
competitive exercises. Therefore, the results of the study led 
to the assumption that the level of development of the ability 
to maintain balance by athletes 13–15 years old affects the 
technique of cornering in the competitive program.

Prospects for further research are to introduce the devel-
oped author’s methodology for developing the ability to main-
tain balance by young gymnasts in the educational process 
of the Children’s and Youth Sports School, Children’s and 
Children’s Sports School, clubs and specialized educational 
institutions to further improve it.
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Assessment of the effectiveness of biological and 
pharmacological support for training at the 

preparatory stage for handball players
Vladimir Favoritov
Vadim Gostishchev

Based on the analysis of the biological and pharmacological support of athletes, a dietary supplement was chosen to study 
the effectiveness of the application at the preparatory stage. The presented experimental data indicate that there are posi-
tive significant differences between the control and experimental groups of athletes who took dietary supplements of NSP 
Defense Maintenance. The conducted studies confirm the need for planning the biological and pharmacological support of 
sports activities in order to increase sports results and prevent and restore athletic health and athletic disabilities. 

Purpose: to study the effectiveness of the use of dietary supplements with antioxidant effects and with an immunostimulant 
effect to optimize the functional state of athletes at the preparatory phase. 

Material & Methods: the studies were organized on the basis of the laboratory of "Biochemistry and Pharmacology of 
Sports" of Zaporizhzhya National University with the participation of 28 athletes aged 17 to 23 years. In the process of the 
experiment, the following methods were used: analysis of scientific and methodological literature, generalization of practical 
experience, pedagogical observations, methods for assessing functional readiness using computer technologies, methods 
of mathematical statistics. 

Results: the use of dietary supplements of the NSP Defense Maintenance company positively affected the growth of overall 
physical performance in athletes in the preparatory period. 

Conclusion: it is shown that the biological and pharmacological support of training at the preparatory stage is one of the im-
portant factors in increasing the efficiency of the training process. 
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Introduction

Very high physical and mental stress, bordering on the ca-
pabilities of the human body of highly qualified athletes, also 
require high technologies of medical and biological support, 
which allows to increase athletic performance [1; 2; 10]. 

According to scientists [4; 5; 8; 13], the incorrect organiza-
tion of the training process, its insufficient individualization, 
the combination of sports training with intensive work or study 
in the presence of even compensated defects in a state of 
health can lead to the appearance of various pathological 
conditions.

At present, quite a lot of factual material has been accumu-
lated on the etiology, pathogenesis and clinic of disorders that 
occur under the influence of physical activity of varying inten-
sity. According to modern concepts [4; 6] about the patho-
genesis of various disorders that occur in individual organs 
and tissues of the body under the influence of intense physi-
cal activity, the most important pathogenetic link is a violation 
of energy metabolism.

R. D. Seifulem [9] believes that pharmacological, especially 
immunopharmacological, correction is one of the main mod-
ern directions in the prevention and recovery of health disor-
ders and athletic form of athletes.

Pharmacological preparations that can improve the endur-
ance of training and competitive loads due to a decrease in 
the formation of toxic metabolites during intense muscle ac-
tivity include antioxidants  – substances of various chemical 
nature that can inhibit or eliminate non-enzymatic free radi-
cal oxidation of organic substances by oxygen [11–13]. In the 
body, antioxidants protect lipids from oxidation, including 
membrane cell formation. But the main advantage of antioxi-
dants is the ability to withstand the destruction of lipid cells 
by free radicals during oxidation. Free radicals occur during 
stress, which is physical activity. Antioxidants, interacting with 
them, block free oxidation [5].

There is positive practical experience [12] of the use of indi-
vidual antioxidants to increase physical performance. So, for 
athletes specializing in rowing, as well as middle-distance 
runners, lipoic acid contributes to less inhibition of speed and 
speed endurance after a great physical load of an aerobic na-
ture, justifies the possibility of its use as a means of increasing 
physical performance.

The synergistic effect of the use of a combination of phyto-
collection of medicinal herbs (root and rhizome of licorice and 
calamus swamp, rosehips, peppermint leaves and bird high-
lander) and the drug "Selenium-active"; the drug "Selenium-
active", ascorbic acid and sorbitol [5]. The combination gives 
the greatest antioxidant effect and more stimulates the im-
mune system than the use of these drugs separately.
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Modern multivitamin complexes include important additives-
electrolytes and trace elements, the concentration of which in 
the process of intense physical work can be significantly re-
duced. Therefore, the advantage can be given precisely to vi-
tamin complexes balanced for these important ingredients. As 
practice shows, complex vitamin preparations are best used in 
combination with adaptogens of animal and plant origin, noot-
ropics, antioxidants, and plastic energy-stimulating drugs. So, 
Supradin (12 vitamins and 8 microelements) in combination 
with Elton or Leveton, which expand the spectrum of its action 
in the body as an antioxidant, immunomodulator, turned out to 
be effective in the recovery period. Recommended 1 capsule 
2 times a day after meals for three weeks with Elton 2 tablets 3 
times a day or leveton. The result – increased adaptation of the 
body of athletes to physical exertion (speed-strength types, 
endurance, mental stability) [10].

Despite various positive facts about the effectiveness of the 
use of pharmacological agents in sports, issues related to the 
biological and pharmacological support of athletes at various 
stages of training and various physical activities in aerobic-
anaerobic zones of power and restoration of athletic perfor-
mance are far from fully studied and require research that has 
both theoretical and practical value for many sports.

Purpose of the study: to test the hypothesis that the use per-
mitted antioxidants together with immune stimulants leads to 
optimization of the functional state and improves the quality of 
functional preparedness of athletes in speed-strength sports.

Material and Methods of the research

The study involved 28 volunteer athletes aged 17–23 years 
of secondary qualification specializing in handball and had a 
sports rank of 1 category and Candidate in masters of sport. 
The study was conducted in September  – November 2018. 
All athletes were acquainted with the purpose of the study, 
medical monitoring of their condition was constantly carried 
out. No pathological reactions were detected. The obtained 
numerical results were processed by the method of variation 
statistics using Student's criterion. The data were taken as re-
liable when Р<0,05.

We formed two groups  – a control and a research group of 
14 volunteer athletes at each age of 17–23 years old, of sec-
ondary qualification, specializing in handball and had a sports 
rank of 1 category and Candidate in masters of sport. 

It was logical to assume that the use of antioxidants together 
with immunostimulants may be one of the ways to correct 
physical performance and, in particular, in conditions of in-
tense training activity. The Defense Supplement NSP (Defense 
Maintenance NSP) supplement was selected. NSP Defense 
Maintenance dietary supplement contains a specially selected 
spectrum of vitamins - antioxidants (A, C and E), minerals (zinc, 
selenium) and medicinal plants that restore and strengthen the 
immune system. The research team at the preparatory stage 
took the biologically active additive "Protective formula NSP" 
according to the scheme: the use of dietary supplements  – 
3 weeks; break 1 week; the use of dietary supplements for 3 
weeks. Dose – 1 capsule per day with meals.

To assess the level of functional preparedness and its com-
ponents in the study, a computer program was used to ex-
pressly assess the level of general functional preparedness 

of athletes. The examination algorithm within the framework 
of this program included the performance of the standard 
submaximal bicycle ergometric test PWC170, as well as mea-
surements of the length (cm) and weight (kg) of the body of 
athletes. The program automatically calculated the values of 
general physical performance (rPWC170), aerobic capacity 
(VO2max), values of alactate and lactate power and capacity, 
threshold of anaerobic metabolism (TANM), heart rate at the 
threshold level of anaerobic metabolism (HR

TANM
), total meta-

bolic capacity (TMC), reserve capacity (RC), efficiency of 
the muscular energy supply system (EES), and general level 
of functional preparedness (LFP) of the body of athletes. All 
quantitative values that were used in the program were calcu-
lated and distributed on functional levels: "low", "below aver-
age", "medium", "above average", "high" [7].

Results of the research

At the first stage of the study, we evaluated the parameters 
of the functional preparedness of handball players at the be-
ginning of the preparatory period (Table). It was found that 
the values of almost all indicators of functional fitness corre-
sponded to the average value for athletes of this age and did 
not have a significant difference between the control and the 
experimental group (р>0,05).

This conclusion was made on the basis of appropriate scales 
developed by the authors of the Sports School of high sports-
manship program and taking into account literature data [7].

So, the value rPWC170 and rMOC, reflecting the level of de-
velopment of the general physical performance and endur-
ance of the body, corresponded to the average values of 
these parameters for athletes of this age. At the level of the 
"average" indicator were indicators characterizing the speed 
endurance of athletes (ALAKp and ALAKс). At the "average" 
level, the value of the total metabolic capacity of the body of 
athletes (TMC) was also recorded.

The general level of functional preparedness (LFP) of the 
subjects in the control group was 71,33±1,94 points and 
73,27±1,54 points in the experimental group, which corre-
sponds to the "average" level.

A second examination of a group of handball players was 
carried out in the middle of the preparatory period (after 4 
weeks). 

At this stage of the study, the examined handball players of 
both groups determined the positive dynamics of almost 
all functional parameters used in the study. It is noteworthy 
that for most indicators almost the same growth rates were 
recorded, which indirectly may indicate the harmony of the 
training sessions of handball players in the process of their 
preparation for the season. Significant differences between 
the indicators of the control and experimental groups have 
not been established.

The final stage of the study was an assessment of the effec-
tiveness of the use of dietary supplements from NSP Defense 
Maintenance.

The results of the study indicate (Table) that at the end of the 
preparatory period, athletes noted a further significant im-
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Indicators of functional fitness of athletes in the control and experimental groups during the experiment

Indicators Groups
Beginning of the preparatory 

period
End of the preparatory 

period
Increase, % 

rPWC170, kgm∙min–1∙kg–1 CG
EG

20,89±0,34
21,05±0,32

22,72±0,53
23,97±0,37*#

8,74
13,87

VO2max, ml∙min–1∙kg–1 
CG
EG

62,16±0,98
62,46±1,58

66,96±1,12
69,16±1,44*

7,72
10,72

Alactate power, W∙kg–1 
CG
EG

6,35±0,26
6,48±0,21

6,95±0,39
7,45±0,32*

9,41
14,31

Alactate capacity, conventional units
CG
EG

38,33±1,34
39,13±1,07

41,79±1,34
44,43±1,29*#

8,83
15,4

Lactate power, W∙kg–1 CG
EG

55,78±0,21
5,61±0,16

6,07±0,24
6,35±0,21*

8,73
14,15

Lactate capacity, conventional units 
CG
EG

30,63±0,95
31,58±0,72

33,41±1,32
36,18±1,12*

9,07
13,59

TANM, % 
CG
EG

62,22±1.65
61,28±1,53

66,59±1,72
66,21	 ±1,63*

7,03
7,67

HR
tanm

, beats∙min–1 
CG
EG

161,12±4,87
156,36±4,39

173,61±4,51
172,13±4,32*

7,75
10,13

TMC, conventional units
CG
EG

194,39±5,12
191,89±3,29

210,89±5,99
213,11±5,39*

8,49
10,88

РC, points
CG
EG

74,86±0,44
73,57±0,37 

80,87±2,13
79,61±1,19 *

8,03
8,21

EES, points
CG
EG

75,23±0,89
74,08±0,77 

80,33±1,49
79,69±1,33* 

6,78
7.57

LFP, points
CG
EG

71,33±1,94
73,27±1,54

81,73±2,21
89,43±2,56*#

14,58
22,06

Remark. * – р<0,05 in comparison with the beginning of the preparatory period; # – р<0,05 in comparison to the control group.

provement in almost all indicators characterizing the general, 
speed, speed-strength endurance, efficiency of the energy 
supply system and reserve capacity of the body. This increase 
in all indicators characterizing the functional preparedness 
of handball players was also reflected in the scoring of the 
general level of functional preparedness, which amounted 
to 81,73±2,21 points in the control group (relative increase – 
14,58%) and 89,43±2,56 points in the experimental group 
(relative increase – 22,06%). 

The ALAKp and ALAKс indicators characterizing speed en-
durance increased from the beginning of the experiment by 
9.41% and 8.83% in the control group. In the experimen-
tal group, they were significantly higher than in the control, 
and their growth from the beginning of the experiment was 
14.31% and 15.4%, respectively. The largest relative increase 
in these indicators (speed-power and speed endurance) in 
both groups indicates that they are one of the main qualities of 
handball players and therefore a lot of time was devoted to the 
preparatory period for the development of these qualities.

The smallest relative increase in the results in both groups 
was recorded in indicators characterizing the efficiency of the 
energy supply system of muscle activity (EES CG  – 6,78%; 
EG – 7,57%) and the total metabolic capacity of the body of 
athletes (TMC CG – 8,49%; EG – 10,88%). In our opinion, this 
is due to the fact that in the preparatory period, athletes per-
form large volumes of loads, and the body of athletes is not 
sufficiently adapted to such loads, which does not allow them 
to work in an economical mode. 

At the end of the 8-week experiment, we note significantly 
higher differences in the experimental group compared to the 
control group in terms of rPWC170 (indicates the level of gen-
eral physical performance and endurance of the body), alac-

tate capacity (characterizes speed endurance), LFP (indica-
tor of the general level of functional preparedness).

Conclusions / Discussion

Thus, it can be assumed that the use of Defense Maintenance 
NSP according to the recommended dietary supplement plan 
had a positive effect on the growth of overall physical perfor-
mance among athletes in the preparatory period.

Our results coincide with the positive effect of using a com-
plex antioxidant complex (selenium  – 500 mg/day, lipoic 
acid – 400 mg/day, vitamin C – 500 mg/day, vitamin E – 400 
mg/day)  [3]. The authors established a significant increase 
in special physical performance in middle-distance runners in 
the preparatory period.

There are a number of groups of pharmacological prepara-
tions, a large number of biologically active food additives and 
products of specialized sports nutrition, which, with a skill-
ful approach, will solve almost all the tasks of biological and 
pharmacological support. It must be remembered that there 
can be no pattern, since genetically gifted athletes differ sig-
nificantly from each other not only in anthropometric param-
eters, metabolic characteristics, functioning of the nervous 
and endocrine systems, molecular structure of muscle fibers, 
but also in pharmacogenetic qualities that determine individ-
ual sensitivity to one or another medicine. 

Prospects for further research. Further research will be 
aimed at studying the optimization of specialized nutrition for ath-
letes during the organization of a long-term training process for 
athletes of various training orientations. Research in these areas 
can provide more precise control of the training process, improve 
athletic performance and prevent maladaptation processes.
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Purpose: to determine the state of the autonomic regulation of heart rhythm in athletes at various stages of overtraining from 
the results of an analysis of heart rate variability. 

Material & Methods: under our supervision there were 49 athletes with signs of overtraining of the I-II stage. To determine 
vegetative reactivity, an analysis of cardiointervalography data with an orthostatic test was performed. 

Results: revealed that the most often overtraining of the II stage was found among athletes of playing sports, and with athletic 
qualifications more often occurs among athletes of the I category than among masters of sports. The results of cardiointer-
valography indicated that in highly qualified athletes in a state of overtraining, the index of autonomic reactivity does not bring 
the value of the stress index beyond the balanced work of the ANS. In athletes from the 1st category, compared with masters 
of sports, hypersympathicotonic activity of the ANS occurs against the background of overtraining. 

Conclusions: a high indicator of the stress index after an orthostatic test indicates the development of the strain of autonomic 
and regulatory systems in the body of athletes of the first category, which can lead to a breakdown in the adaptive capabilities 
of the body.
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Introduction

Achieving high athletic performance is closely related to the 
correct construction of the training process. In this case, one 
of the most important principles in the preparation of an ath-
lete is the compliance of the load with the functional state of 
the body. In recent years, there has been a progressive in-
crease in physical activity, the athlete’s body is transferred, 
both during training, and even more during competitions, 
when a neuropsychic load also joins. Due to this, more and 
more often, athletes of various specializations, regardless 
of the orientation of the training process, observe a state of 
overtraining [3; 4; 7; 11; 16].

Overtraining is a pathological condition in which there is a 
violation of the ratio of the processes of excitation and inhibi-
tion in the cerebral cortex, due to various reasons, such as: 
monotonous, long-term highly specialized physical activity; 
violation of the regime of training, rest, nutrition; the use of 
certain medicinal substances (sometimes even prohibited 
in sports) training against a background of acute or chronic 
diseases; in violation of the didactic principles of building the 
training process [2; 6; 10].

Starting from the first stage, the regulatory role of the nervous 
system in the function of the systems and organs of the ath-
lete’s body is sharply violated, and a focus of stagnant excita-
tion or inhibition is observed. These processes extend to most 
parts of the brain, leading to inhibition or increase in the func-
tion of the humoral regulation link through the system of the 
hypothalamus  – pituitary gland  – endocrine glands  [9; 12]. 
This, in turn, leads to a violation of the autonomic regulation 

of the function of internal organs, including the cardiovas-
cular, respiratory, digestive, excretory systems. In addition, 
all types of metabolism in the body are disrupted: proteins, 
carbohydrates, lipids, vitamins, water, macro- and microele-
ments. That is, there are not only functional changes in the 
athlete’s body, but also an organic restructuring of the struc-
ture of some organs. The state of all parts of the immune sys-
tem is sharply disturbed: both nonspecific resistance of the 
body and specific immunity (its humoral and cellular link). In 
addition, due to the above reasons, the basic motor qualities 
of a trained person are violated, that is, first speed, then coor-
dination of movements, strength indicators, and, last but not 
least, endurance [8; 14; 17].

The organs and systems of the human body are under con-
stant neuro-humoral control, therefore, the close relationship 
of the sympathetic and parasympathetic departments of the 
autonomic nervous system and humoral influences ensure 
optimal results in terms of adaptation to changing conditions 
of the internal and external environment. Deviations arising in 
regulatory systems, as a rule, precede hemodynamic, meta-
bolic, energy disturbances, and are the earliest prognostic 
signs of an imbalance in the athlete’s body. Heart rate is an 
indicator of these deviations, therefore, the study of heart rate 
variability has important diagnostic and prognostic value for 
various pathologies, including overtraining in athletes. 

The organs and systems of the human body are under constant 
neuro-humoral control, therefore, the close relationship of the 
sympathetic and parasympathetic departments of the auto-
nomic nervous system and humoral influences ensure optimal 
results in terms of adaptation to changing conditions of the 
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internal and external environment. Deviations arising in regu-
latory systems, as a rule, precede hemodynamic, metabolic, 
energy disturbances, and are the earliest prognostic signs of 
an imbalance in the athlete’s body. Heart rate is an indicator 
of these deviations, therefore, the study of heart rate variability 
has important diagnostic and prognostic value for various pa-
thologies, including overtraining in athletes [1; 5; 13; 15].

Based on the foregoing, the question of a careful approach 
to the early diagnosis of overtraining in athletes, the current 
analysis of HRV is appropriate and relevant, which will allow 
the timely introduction of methods for adjusting the training 
process.

Purpose of the study: to determine the state of the auto-
nomic regulation of heart rhythm in athletes at various stages 
of overtraining from the results of an analysis of heart rate 
variability.

Material and Methods of the research

The study was conducted in the scientific-problem laboratory 
of the KSAPC. Under our supervision there were 49 athletes, 
sports qualifications from the first sports category to the mas-
ter of sports (MS) with signs of overtraining of the I-II stage. 
According to demographic indicators, the groups of subjects 
were homogeneous by sex, age, height and weight indicators. 
The stage of overtraining was established by clinical signs 
(Table 1).

To assess the state of the autonomic nervous system, car-
diointervalography was performed. The method is based on 
a mathematical analysis of the variability of the sinus heart 
rhythm, as an indicator of the adaptive-compensatory activity 
of the whole organism. Cardiointervalography was performed 
in continuous recording over 100 consecutive cardiocycles 
(R-R intervals) in the II standard ECG lead. After a 10-minute 
rest in a horizontal position, the first CIG record (initial) was 
recorded, the second was recorded immediately after moving 
to a vertical position. The integral parameter of cardiointer-
valography (CIG) was calculated as the resting stress index 
(SI1) – an indicator of the initial vegetative tone, and its dy-
namics in response to changes in the functional state (SI2), 
which is a reflection of vegetative reactivity (SI

2
/SI

1
).

CIG indicators were taken into account:

Mo (mod) – the most common value of the duration of the R-R 
interval, expressed in seconds.

Amo (mode amplitude) – the number of intervals equal to Mo as 
a percentage of the total number of registered cardiocycles.

DX (variational range) – the difference between the maximum 
and minimum values of the duration of the R-R interval.

SI (stress index) – the most fully informed about the degree 
of tension of the body’s compensatory mechanisms, the level 
of functioning of the central contour of regulation of heart 
contractions in arbitrary units, calculated by the formula: 
SI=Амо+(2xMoxDX).

Statistical analysis of the results was performed using EXCEL 
tables. For parameters that meet the criteria of normal distri-
bution, parametric statistical methods were used. In this case, 
the arithmetic mean value –Х; was calculated; the average 
error of the arithmetic mean is ±m.

All ethical principles for medical research have been followed 
according to the WMA declaration (Helsinki, 2013).

Results of the research

The studies were carried out at the beginning of the training 
preparatory period, when the athletes did not show signs of 
overtraining, and then in the main (base) period, when the 
training loads are combined with the competitive ones. Ac-
cording to the results of the study, it was revealed that stage 
I overtraining was observed in 28 (57,1%) athletes with signs 
of this syndrome. The second stage of overtraining was deter-
mined in 21 (42,9%) athletes (Table 2).
When analyzing the data on the distribution of the stages of 
overtraining by type of sports provided in Table 2, it was found 
that the second stage overtraining was most common among 

Table 1
Characteristics of the examined contingent athletes 

with signs of overtraining I-II stage

Kind of sport MS CMS
Ι sports 
category

Total

1. Martial Arts 4 6 5 15

2. Athletics 2 5 3 10

3. Football 2 4 6 12

4. Volleyball 3 5 4 12

Total 11 20 18 49

Table 2
The distribution of the studied athletes by type of 

overtraining, sport, sports qualification (number of 
persons, %)

Sports / Qualifications

Stage of overtraining

I st. II st.

28 (57,1%) 21 (42,9%)

За видом спорту:

martial arts
athletics
football
volleyball

12 (80%)
7 (70%)

4 (33,3%)
5 (41,7%)

3 (20%)
3 (30%)

8 (66,7%)
7 (58,3%)

By sports qualification:

MS (11)
CMS (20)
I category (18)

8 (72,7%)
13 (65%)
7 (38,9%)

3 (27,3%)
7 (35%)

11 (61,1%)

athletes in sports, and it was more common among athletes 
of first category athletes than MS.

One of the objectives of our work was to study the charac-
teristics of HRV at rest and after an orthostatic test. Table 3 
presents the indicators of cardiointervalography of athletes of 
various sports qualifications. 

Masters of sports (MS) in various sports are characterized by 
relatively high heart rate variability.

Given the value of the stress index (SI
1
=53,92±6,66), the 

tension of the mechanisms of autonomic regulation of the 
ANS in athletes of this group is low. After performing an or-
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thostatic test, activation of the sympathetic nervous system 
moderately increases in MS, as evidenced by a mode in-
dicator (Mo

2
=0,69±0,02), an increase in mode amplitude 

(Amo
2
=19,18±1,10) and stress index (SI

2
=81,92±10,71), but 

its activation does not bring the value of the stress index be-
yond the balanced operation of the ANS, as indicated by the 
indicator of vegetative reactivity (SI

2
/SI

1
=1,82±0,21).

According to cardiointervalography, in the group of athletes of 
the CMS, in comparison with MS, activation of both the sym-
pathetic and parasympathetic parts of the nervous system 
was noted: indicators of Mo increased (0,87±0,02 against 
0,84±0,03), variational range (0,28±0,02 against 0,26±0,03), 
mode amplitude (19,65±1,07 against 18,12±1,19) and stress 
index (56,81±7,06 against 53,92±6,66). After performing 
an orthostatic test in CMS, a decrease in the mode param-
eter (0,64±0,02 against 0,69±0,02) and the variation range 
(0,19±0,01 against 0,21±0,02 ), as well as an increase in the 
mode amplitude (22,13±1,12 against 19,18±1,10) and the 
stress index (117,40±15,66 against 81,92±10,71), which in-
dicates activation as cute and parasympathetic divisions of 
the ANS. However, against the background of a normal initial 
tone (eutonia) with orthostatic test, hypersympathicotonic re-
activity occurs (SI

2
/SI

1
= 2,8±70,31 against 1,82±0,21 in MS). 

These changes indicate sympathicotonic control of the heart 
rhythm during an orthostatic test. In a small number of ath-
letes, CMS (18,73%) revealed a decrease in resting SI to 30 
c.  u. due to the prevalence of the parasympathetic division 
of the autonomic nervous system in the regulation of heart 
rhythm. The initial vagotonia may have had a compensatory 
character, since autonomic reactivity should be hypersym-
pathicotonic type.

In the group of athletes of the 1st category, it was found that 
against the background of an increase in the amplitude of the 
mode (25,89±3,24 against 18,12±1,19) and the stress in-
dex (90,88±28,67 against 53,92±6,66), there is an increase 
in the mode (0,89±0,09 against 0,84±0,03) and the variation 
range (0,29±0,09 against 0,26±0,03), which indicates an in-
crease in the activation of sympathetic and parasympathetic 
impacts. However, during an orthostatic test, against the 
background of a decrease in the Mo indicator (0,63±0,04 
against 0,69±0,02), a statistically significant increase in Amo 
occurs (39,33±4,60 against 19,18±1,10) and Dx (0,25±0,07 
against 0,21±0,02), and a significant increase in SI

2
 was also 

Table 3
Indicators of cardiointervalography of athletes of various qualifications in a state of overtraining, Х ±m

Indicators
MS

(n=11)
CMS

(n=20)
І category (n=18) р

1
р

2

Mode (Mo)
1

0,84±0,03 0,87±0,02 0,89±0,09 >0,05 >0,05
Amplitude mode (Amo)

1
18,12±1,19 19,65±1,07 25,89±3,24 >0,05 <0,05

Dx
1

0,26±0,03 0,28±0,02 0,29±0,09 >0,05 >0,05

Stress index (SI)
1

53,92±6,66 56,81±7,06 90,88±28,67 >0,05 <0,05

Mode (Mo)
2

0,69±0,02 0,64±0,02 0,63±0,04 >0,05 >0,05

Amplitude mode (Amo)
2

19,18±1,10 22,13±1,12 39,33±4,60 <0,05 <0,05

Dx
2

0,21±0,02 0,19±0,01 0,25±0,07 <0,05 <0,05

Stress index (SI)
 2

81,92±10,71 117,4±15,66 207,7±48,41 <0,01 <0,01
SI

 2
/ SI

 1
1,82±0,21 2,83±0,31 2,91±0,54 <0,01 <0,01

Remark. р
1
 – comparison the MS group with the CMS group; р

2
 – comparison of the MS group with group I category.

observed (207,70±48,41 against 81,92±10,71). In athletes of 
the first category, compared with MS, in terms of cardiointer-
valography, hypersympathicotonic activity of the ANS occurs 
against the background of overtraining; at the same time, 
a high SI

2
 indicator indicates the development of tension of 

regulatory autonomic and regulatory systems in the body of 
athletes of the first category, and this can lead to a breakdown 
in the adaptive capabilities of the body. 

Thus, in athletes of the I category in a state of overtraining, in 
most cases hypersympathicotonic reactivity was noted, con-
firms the more active contribution of the sympathetic nervous 
system. 

Conclusions / Discussion

According to the results of the study, it can be argued that at the 
main stage of the training period, the athletes we studied were 
in a state of overtraining. According to clinical signs, 57,1% 
of athletes were at stage I, 42,9% at stage II. The most often 
overtraining of stage II was found among athletes of playing 
sports: among football players 66,7%, among volleyball play-
ers 58,3%, as well as stage II overtraining is more common 
among first-rate athletes than MS, which confirms the data of 
A. V. Peshkova and contradicts the data of A. M. Alaverdyan 
et al, who claimed that the first type of overtraining is more 
common in novice athletes, and type II  – among high-class 
athletes [10]. According to the results of cardiointervalogra-
phy in athletes of the 1st category, in comparison with MS, the 
parasympathetic division of the nervous system is activated, a 
high SI

2
 indicator indicates the development of tension of reg-

ulatory autonomic and regulatory systems in the body of ath-
letes of the 1st category, and this can lead to a breakdown in 
the adaptive capabilities of the body. In studies of O. B. Zapo-
vitrenoy, G.  V.  Korobeinikova, L.  G.  Korobeynikova (2015), 
S.  V.  Pogodina, G.  D.  Aleksanyants (2015), D.  S.  Lysenko 
(2017) activation of neurohumoral was revealed in athletes of 
various sports and age groups centers and parasympathetic 
link of the autonomic nervous system, which was confirmed in 
our work [4; 6; 17].

Prospects for further research are to develop programs 
for pre-nosological diagnosis and medical-pedagogical cor-
rection of functional disorders of the autonomic regulation of 
heart rhythm in athletes. 

Conflict of interests. The authors declare that no conflict of interest.
Financing sources. This article didn’t get the financial support from 
the state, public or commercial organization.

Ruban, L., Khatsaiuk, O., Yareshchenko, O., Korolov, A. & 
Olenchenko, V. (2019), "Vegetative reactivity in athletes in a state 
of overtraining", Slobozhanskyi Herald of Science and Sport, Vol. 
7 No. 4(72), pp. 39-42, doi: 10.5281/zenodo.3542431



42

Slobozhanskyi herald of science and sport 

References

1. Ban, A.S. & Zagorodnyy, G.M. (2010), Vegetativnyy pokazatel dlya otsenki variabelnosti ritma serdtsa sportsmenov [A vegetative indicator 
for assessing heart rate variability in athletes]. (in Russ.)
2. Badtieva, V.A., Pavlov, V.I., Sharykin, A.S., Khokhlova, M.N., Pachina, A.V. & Vybornov, V.D. (2018), "Overtraining syndrome as a functional 
disorder of the cardiovascular system caused by physical exertion", Rossiyskiy kardiologicheskiy zhurnal, No. 23 (6), pp. 123-128. (in Russ.)
3. Goncharov, A., Ruban, L. & Ananchenko, K. (2017), "Uroven fizicheskogo sostoyaniya zdorovya i fizicheskoy podgotovlennosti organizma 
bortsov-veteranov sporta", Slobozans`kij naukovo-sportivnij visnik, No. 5 (61), pp. 42-47. (in Russ.)
4. Zapovіtryana, O.B., Korobeynіkov, G.V. & Korobeynіkova, L.G. (2015), "Features of the vegetative regulation of the heart rhythm in the 
wrestlers of the new age groups", Pedagogika, psikhologіya ta mediko-bіologіchnі problemi fіzichnogo vikhovannya і sportu, №4, S. 22-26. 
(in Ukr.)
5. Legotkin, A.N. (2016), "Vegetative Status in Sport", Mezhdunarodnyy nauchno-issledovatelskiy zhurnal, No. 11-2, pp. 134-135. (in Russ.)
6. Lysenko, D.S. (2017), "Analysis of heart rate variability for the diagnosis of overtraining syndrome in athletes", Tavricheskiy nauchnyy oboz-
revatel, No. 10-2(27), available at: https://cyberleninka.ru/article/n/analiz-variabelnosti-ritma-serdtsa-dlya-diagnostiki-sindroma-peretre-
nirovannosti-u-sportsmenov (accessed by: 29.06.2019). (in Russ.)
7. Markov, K.K., Ivanova, O.A., Sivokhov, V.L. & Sivokhova, Ye.L. (2015), "Features of autonomic reactivity in athletes with different orientations 
of the training process", Fundamentalnye issledovaniya, No. 2-19, pp. 4304-4308. (in Russ.)
8. Minko, O.V. (2015), "Features of heart rate variability in response to an orthostatic test in young athletes specializing in judo and sambo", Fiz-
icheskaya kultura, sport – nauka i praktika, No. 2, available at: https://cyberleninka.ru/article/n/osobennosti-variabelnosti-ritma-serdtsa-v-
otvet-na-ortostaticheskuyu-probu-u-yunyh-sportsmenov-spetsializiruyuschihsya-v-dzyudo-i-sambo (accessed by: 29.07.2019). (in Russ.)
9. Nekrasova, M.M., Fedotova, I.V., Blinova, T.V., Parin, S.B. & Polevaya, S.A. (2017), "Study of the stages of stress in athletes during physical 
exertion", Materialy XXIII sezda Fiziologicheskogo obshchestva im. I.P. Pavlova s mezhdunarodnym uchastiem, pp. 2054-2056. (in Russ.)
10. Pieshkova, O.V. (2009), "Types of overtraining syndrome in athletes of game sports", Medichni perspektivi, Vol. XIV, No. 3, pp. 91-97. (in 
Ukr.)
11. Pieshkova, O.V. (2013), "Influence of physical rehabilitation on the condition of the cardiorespiratory system of athletes at the initial degrees 
of overtraining", Slobozans`kij naukovo-sportivnij visnik, No. 3 (36), pp. 108-113. (in Ukr.)
12. Mironov, S.P., Polyaev, B.A. & Makarova, G.A. (2013), Sportivnaya meditsina: natsionalnoe rukovodstvo [Sports medicine: national leader-
ship], GEOTAR-Media, Moscow. (in Russ.)
13. Khaspekova, N.B. (2003), "Diagnostic information content of monitoring heart rate variability", Vestnik aritmologii, No. 32, pp. 15-19. (in 
Russ.)
14. Shilovich, L.L. (2012), "Perspektivy diagnosticheskogo primeneniya metoda analiza variabelnosti serdechnogo ritma v sporte (obzor litera-
tury)", Problemy zdorovya i ekologii, No. 3(33), available at: https://cyberleninka.ru/article/n/perspektivy-diagnosticheskogo-primeneniya-
metoda-analiza-variabelnosti-serdechnogo-ritma-v-sporte-obzor-literatury (accessed by: 26.06.2019). (in Russ.)
15. Petruhnov, A., Ruban, L., Okun, D., Honcharov, A., Lytovchenko, A., Ananchenko, K., Khatsayuk, O., Turchynov, A. & Garkavy, O. (2019), "A 
Quality Factor Of Cardiovascular System Reaction On A Daily Physical Exertion Of Students", Research Journal of Pharmaceutical, Biological 
and Chemical Sciences Volume, Vol. 10, Issue 2, pp. 521-525.
16. Podrigalo, L.V., Volodchenko, A.A., Rovnaya, O.A., Ruban, L.A., & Sokol, K.M. (2017), "Analysis of adaptation potentials of kick boxers’ 
cardio-vascular system", Pedagogika, psikhologiya i mediko-biologicheskie problemy fizicheskogo vospitaniya i sporta, No. 4, pp. 33-37. (in 
Russ.)
17. Pogodina, S.V. & Aleksanyants, G.D. (2015), "The heart rate variability and hemodynamic response of the female athletes in theage range 
of 17-45 years", Fundamentalnye i prikladnye nauki segodnya. Materialy V mezhdunarodnoy nauchno-prakticheskoy konferentsii, p. 1. (in 
Russ.)

Received: 20.07.2019.
Published: 31.08.2019.

Information about the Authors

Larysa Ruban: PhD (physical rehabilition) candidate of Physical Training and Sport. Kharkiv State Academy of Fhysical Culture: Klochkivska 
str. 99, Kharkiv, 61058, Ukraine.
ORCID.ORG/0000-0002-7192-0694
E-mail: slarisaruban@gmail.com

Oleksandr Khatsaiuk: Honored coach of Ukraine, Deputy Head of the Department of Physical Training and Sports: National Academy of the 
National Guard of Ukraine: Kharkiv, Ukraine. 
ORCID.ORG/0000-0002-4166-9099
E-mail: hatsa@ukr.net

Oleh Yareshchenko: Candidate of Science in Physical Education and Sports, Associate Professor, Associate Professor of the Department 
of Tactical and Special Physical Training; Kharkiv National University of Internal Affairs: Ukraine.
ORCID.ORG/0000-0002-2475-7572
E-mail: slarisaruban@gmail.com

Artem Korolov: Lecturer in the Department of Physical Training and Sports; National Academy of National Guard of Ukraine: Kharkiv, 
Ukraine.
ORCID.ORG/0000-0002-4136-5204
E-mail: slarisaruban@gmail.com

Viacheslav Olenchenko: Lecturer in the Department of Physical Training and Sports; National Academy of National Guard of Ukraine: 
Kharkiv, Ukraine.
ORCID.ORG/0000-0002-2331-4577
E-mail: slarisaruban@gmail.com

Ruban, L., Khatsaiuk, O., Yareshchenko, O., Korolov, A. & 
Olenchenko, V. (2019), "Vegetative reactivity in athletes in a state 
of overtraining", Slobozhanskyi Herald of Science and Sport, Vol. 
7 No. 4(72), pp. 39-42, doi: 10.5281/zenodo.3542431



43

Slobozhanskyi herald of science and sport 

UDK 796.06/34(477)

Legal regulation of labor of specialists in the field of 
physical education and sports in Ukraine
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Purpose: to identify areas for improving the legal regulation of labor of specialists in the field of physical education and sports 
in Ukraine. 

Material & Methods: in this study, a methodological approach was used, according to which the legal regulation of labor of 
specialists in the field of physical culture and sports in Ukraine was considered from the point of view of the interaction of sys-
tems of different orders. Theoretical analysis and systematization of literary sources on the topic of the study made it possible 
to find out the problem field of the legal regulation of labor of specialists in the field of physical education and sports in Ukraine. 
The analysis of documentary materials made it possible to characterize the system of legal regulation of labor of specialists 
in the field of physical education and sports. The application of the system analysis method made it possible to understand 
the logic of the deployment of the entire system of labor relations at the national and world levels, to penetrate deeply into the 
content and industry specifics of labor relations, to analyze in general the general trends. Methods of mathematical statistics 
allowed us to determine the dynamics of indicators of staffing in the field of physical education and sports in Ukraine over the 
past 10 years. 

Results: the system of legal regulation of labor of specialists in the field of physical culture and sports is described, which 
includes the norms of domestic labor legislation, international legal acts on the protection of labor rights, as well as industry 
legislative and regulatory and program documents in the field of physical culture and sports. It was found that the number of 
full-time employees over the past 10 years has decreased by 8,3%, in particular, due to a decrease in the number of employ-
ees of higher educational institutions, sports facilities, sports trainers, trainers, teachers and sports teachers. 

Conclusion: the need for improving the legal regulation of labor of specialists in the field of physical culture and sports in 
Ukraine in the following areas has been clarified: the creation of a unified system of certification of fitness trainers and other 
fitness personnel, fixed at the state level; determination of common principles for the legal regulation of labor of professional 
athletes; monitoring the economic feasibility of training specialists of certain specialties in the field of physical education and 
sports by universities. 
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Introduction

In Ukraine, there has long been an urgent need for a quality 
regulation of the activities of specialists in the field of physical 
education and sports. This is evidenced by existing practice, 
in particular, the sphere of the fitness industry is developing 
so rapidly that the state training system does not have time to 
graduate qualified specialists. This, in turn, leads to the fact 
that many trainers begin to work without specialized educa-
tion. In addition, it should be noted and such an important fac-
tor that confirms the relevance of the chosen topic – this is the 
importance of the profession of a trainer, physical education 
teacher, physical education teacher, etc., because their ac-
tivities are aimed at maintaining the health of the nation, are 
the highest social values the state. 

The special nature and working conditions of specialists in the 
field of physical education and sports determined the specif-
ics of its legal regulation. Domestic legislation should ensure 
the effective observance of their rights and real protection of 
interests. Given the fact that the sports law industry in Ukraine 
is at the formation stage, it will be easier to accomplish this 
task than to change outdated standards. 

Domestic scientists such as M. V. Dutchak [3], I .L. Gasyuk [1], 
A. V. Gorbenko [2], A. A. Polyansky [10], S. Moiseeva [8] in-

vestigated various aspects staffing in the field of physical 
education and sports. The scientific interest in the literature is 
also caused by the problems of managing the sphere of phys-
ical culture and sports, as well as their legal regulation, are 
examined in the works of I. E. Rybichich [11], A. Zayarn [6], 
S. Nikitenko [9], Antonio Di Marco [14]. An analysis of domes-
tic and foreign studies indicates that today the issue of legal 
regulation of the labor of specialists in the field of physical ed-
ucation and sports in Ukraine remains insufficiently covered.

Purpose of the study: to identify urgent problems of legal 
regulation of labor of specialists in the field of physical educa-
tion and sports in Ukraine.

Material and Methods of the research

In this study, a methodological approach was used, accord-
ing to which the legal regulation of labor of specialists in the 
field of physical culture and sports in Ukraine was considered 
from the point of view of the interaction of systems of different 
orders. The theoretical analysis and systematization of literary 
sources on the topic of the study made it possible to find out 
the problematic field of legal regulation of labor of specialists 
in the field of physical culture and sports in Ukraine. The anal-
ysis of documentary materials made it possible to character-
ize the system of legal regulation of labor of specialists in the 
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field of physical education and sports. The application of the 
system analysis method made it possible to understand the 
logic of the deployment of the entire system of labor relations 
at the national and world levels, to penetrate deeply into the 
content and industry specifics of labor relations, to analyze 
in general the general trends. Methods of mathematical sta-
tistics allowed us to determine the dynamics of indicators of 
staffing in the field of physical education and sports in Ukraine 
over the past 10 years. 

Results of the research

In our study, it was found that the system of legal regulation 
of the work of specialists in the field of physical culture and 
sports includes the rules of domestic labor legislation, inter-
national legal acts protecting labor rights, as well as sectoral 
legislative and regulatory documents of the sphere of physical 
culture and sports.

It is known that the labor relations of employees, including 
specialists in the field of physical culture and sports, are gov-
erned by the current labor legislation, in particular, the Labor 
Code of Ukraine [7], the rules of which are supplemented by 
the rules of international law. 

Modern international legal regulation of labor occurs in con-
cert in the complex of other socio-economic rights. Interna-
tional legal acts contain a list of social rights and other human 
rights  – political, civil (personal), economic, social, cultural, 
among which labor rights have a proper place. For example, 
the International Covenant on Economic, Social and Cultural 
Rights, the European Social Charter, the Charter of Funda-
mental Rights of the European Union, etc. [14].

The main legislative document that regulates relations in the 
field of physical culture and sports is, of course, the Law of 
Ukraine "On Physical Culture and Sport" [5], in article 49 of 
which it is emphasized that the state provides training and re-
training of personnel in the field of physical culture and sports, 
special attention is paid to their preparation for work in rural 
areas. 

To implement this provision of the Law of Ukraine "On Physi-
cal Culture and Sport", the government develops and adopts 
the relevant by-laws and regulations. In the analysis of the last 

three state programs for the development of physical culture 
and sports, which are developed every 5 years by the Ministry 
of Youth and Sports of Ukraine and approved by the Decree of 
the Cabinet of Ministers of Ukraine, we must pay attention to 
the fact that proper training of a personnel reserve is one of 
the priority strategic directions for the development of physi-
cal culture and sports at state and regional, as well as at local 
levels.

According to statistics, the Ministry of Youth and Sports of 
Ukraine annually reports that in our country at the end of 2018 
there were only 70,135 full-time employees (Table).

As can be seen from the Table, the largest share of the to-
tal number of full-time employees is made up of employees 
of general educational institutions (in 2018 – 23,674 people) 
and sports trainers, trainers, teachers, and sports teachers (in 
2018 – 14691 people). The smallest share of the total number 
of full-time employees is made up of physical education in-
structors from rural and village councils and united territorial 
communities (in 2018 – 810 people). 

An analysis of the dynamics of the indicators of staffing in 
the field of physical education and sports indicates that the 
number of full-time employees over the past 10 years has 
decreased by 8,3% and amounted to 76,447 people in 2008. 
If we analyze the indicators of staffing for various catego-
ries of full-time employees, then from 2008 to 2018 there 
was a noticeable decrease in the number of employees of 
higher educational institutions (by 30,9%) and sports facili-
ties (by 27,7%), and trainers in sports, trainers, teachers of 
sports (19,7%). Such a massive reduction in workers is due to 
changes in the state course on the activities of higher educa-
tion institutions, which included a reduction in the hours al-
located to physical education and sports and fitness work, a 
decrease in the financing of higher education institutions for 
physical education and sports, and a significant decrease in 
the number of sports schools and specialized educational in-
stitutions sports profile, as well as the political situation in the 
country, crisis phenomena in the economy, etc. 

However, during the period under study, there was an increase 
in full-time employees of preschool educational institutions 
(by 34,8%), physical education and sports societies and de-
partmental physical education and sports organizations at all 

Full-time workers in the field of physical education and sports, according 
to the Ministry of Youth and Sports of Ukraine 

No.
i/o

Indicator Name
Number of employees 

(person) Dynamics of 
indicators (%)

2018 2008

1. Workers in the field of physical education and sports: 70135 76447 –8,3

1.1. preschool educational institutions 3432 2236 +34,8

1.2. general educational institutions 23674 27635 –14,3

1.3. vocational schools 1648 1778 –7,3

1.4. institutions of higher education 5539 8027 –30,9

1.5. sports facilities 1926 2664 –27,7

1.6. educational institutions, enterprises, institutions, organizations of all types 3098 3787 –18,2

1.7.
structural units for physical culture and sports of executive authorities (local 
government) at all levels

1867 1550 +16,9

1.8.
physical culture and sports societies and departmental physical culture and 
sports organizations of all levels

1627 1350 +17,02

1.9. sports trainers, trainers, teachers from sports 14691 18291 –19,7
1.10. physical trainers of rural and village councils, united territorial communities 810 787 +2,8

Sannikova, M. (2019), "Legal regulation of labor of specialists 
in the field of physical education and sports in Ukraine", Slobo-
zhanskyi Herald of Science and Sport, Vol. 7 No. 4(72), pp. 43-
47, doi: 10.5281/zenodo.3540389
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levels (by 17,02%), structural units for physical culture and 
sports of organs executive power (local government) at all 
levels (by 16,9%).

According to the current legislation, the state provides all spe-
cialists in the field of physical education and sports:

appropriate conditions for work, leisure, medical care;•	
advanced training once every five years;•	
legal and social protection;•	
compensation established by the labor legislation;•	
appointment and payment of pensions in accordance with •	

the law; 
the establishment of allowances for sports titles to Masters •	

of Sports of Ukraine, Masters of Sports of International Class 
Of Ukraine, Honored Masters of Sports of Ukraine in the man-
ner determined by the Cabinet of Ministers of Ukraine [5; 7].

Executive bodies for physical education and sports, for edu-
cation, healthcare, taking into account the proposals of rel-
evant public organizations, determine the need for specialists 
in sports and fitness and sports profile. The central executive 
body in the field of physical culture and sports takes part in li-
censing and accreditation of higher educational institutions in 
which specialists in the field of physical culture and sports are 
trained in the manner determined by the Cabinet of Ministers 
of Ukraine.

It is especially worth paying attention to the provisions of the 
Law of Ukraine "On Physical Culture and Sport" that citizens 
with special education received in accredited educational in-
stitutions have the right to conduct pedagogical, educational, 
training and health-improving work in the field of physical 
culture and sports. However, in practice, the activities of fit-
ness institutions can be observed as trainers, fitness instruc-
tors, etc. They can accept people without education, without 
transparent certification and experience. Fitness institutions 
mainly carry out internal work to enhance the competence of 
their employees, opening a school of fitness trainers, fitness 
managers. Firstly, the indicated activity, of course, is not reg-
ulated by the state, and, secondly, the competence of such 
"specialists" who receive a certificate of a trainer in a rather 
short period of time is very doubtful.

Moreover, at the legislative level, fitness facilities, despite a 
significant increase in their number in recent years, carry-
ing out business activities, are not subject to licensing by the 
state. Indeed, in the Law of Ukraine "On licensing of types of 
economic activity" [4], adopted on 03.03.2015, the latest re-
vision of which was July 01, 2019, in article 7 "List of types of 
economic activity subject to licensing" of such type of eco-
nomic activity as providing fitness-services to the population, 
not specified.

Another urgent problem in the context of the legal regulation 
of labor of specialists in the field of physical culture and sports 
is the definition of common principles for the legal regulation 
of labor of professional athletes. This will save the foundations 
of state regulation of labor relations and at the same time pro-
vide broad powers to the parties to the labor relationship with 
independent determination of the necessary conditions of the 
labor contract. In the international sports arena, the level of 
achievements is growing extremely rapidly, so professional 
sports can be considered one of the most difficult human ac-
tivities. It follows from this that every professional athlete has 

the right to fair remuneration of labor, self-realization, a safe 
ecological environment, etc. Moreover, the legal consolida-
tion of the rights and interests of professional athletes should 
be not only in labor contracts, but also at the legislative level . 
However, in the main legislative document - the Law of Ukraine 
"On Physical Culture and Sport" only general principles of ac-
tivity in the field of professional sports are defined. The law 
does not even contain a definition of such a thing as a contract 
with an athlete. 

Article 38 of the Law of Ukraine "On Physical Culture and 
Sport" states that "activities in professional sports of athletes, 
coaches and other specialists, which consists in preparing 
and participating in sports competitions among professional 
athletes and are the main source of their income, are carried 
out in accordance with from this Law, the Code of Labor Laws 
of Ukraine and other regulatory legal acts, as well as statu-
tory and regulatory documents of the relevant entities of the 
sphere of physical education and sports and international por-
table organizations" [5]. However, legal scholars believe that 
a contract with a professional athlete contains all the signs of 
a civil law contract, and therefore it should be governed by 
civil rather than labor law.

In addition, it is necessary to take into account the specific 
features of each sport. Indeed, for team and individual sports, 
a different specificity of relations is characteristic. Team sports 
have an employer-employee relationship, where the club is the 
employer and the athlete is the employee. In individual sports, 
the athlete’s activities are inherently independent of the club, 
aimed at making a profit, and contracts are concluded with 
the aim of providing access to certain competitions.

So, in 2015, the Regulation on working with FIFA intermedi-
aries (agents) was adopted, which confirmed an important 
change in the approach to managing this category of special-
ists in the field of physical education and sports. This emer-
gency reform has had a huge and lasting impact on the con-
solidated national rules for agents [16].

From a legal point of view, the observance of human rights 
in contracts and agreements to which professional athletes 
are parties is also an important issue. So, in the work of 
foreign legal specialist Daniela Heerdt [15], devoted to 
the study of human rights violations during mega-sports 
events, we find that in May 2017, UEFA announced its up-
dated requirements for the 2024 tournament, which now 
directly refer to the protection of rights of man. In addi-
tion, the IOC developed host city contracts for the sum-
mer Olympic Games 2024 and 2028 for the first time in the 
history of the Olympic Games, include human rights provi-
sions. Issues of legal protection of the rights to the image 
of athletes are also interesting for jurisprudence. As Simon 
Boyes [13] points out in his work, the image provides sig-
nificant commercial opportunities for well-known athletes, 
which requires legal protection in order to preserve their 
exclusivity and, thus, value such rights. 

Conclusions / Discussion

The sphere of physical education and sports in Ukraine is reg-
ulated by the state with legislative, sub-legislative and regula-
tory and program documents that regulate the activities of or-
ganizations for the development of physical education, mass 
sports, professional sports, fitness, physical rehabilitation 
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and the like. At the same time, the issue of staffing remains a 
problem in Ukraine [8]. 

So, I. L. Gasyuk [1] gives the following definition of the term 
"personnel policy in the field of physical culture and sports" – 
it is "systematic activity of government bodies aimed at the 
formation, improvement, implementation of a set of stan-
dards, professional requirements for employees, pedagogical 
and other industry workers, criteria for their selection, training 
and retraining, advanced training, the rational use of human 
resources and their preservation based on quantitative and 
qualitative forecasts and development prospects physical 
education and sports in Ukraine ... ". 

Characterizing the peculiarities of the personnel policy in the 
field of physical culture and sports, A. V. Gorbenko [2] gives 
his own definition of personnel management – this is "a strat-
egy that combines various forms of personnel work, in partic-
ular, personnel planning in various links of the physical culture 
movement".

We agree with the opinion of these authors and give our own 
definition of the concept of "legal regulation of labor of spe-
cialists in the field of physical education and sports" as a sys-
tem of standards for the regulation of labor relations in the 
field of physical education established by legislative, subordi-
nate and local regulatory documents, as well as domestic and 
international acts and sports.

We also confirmed the opinion of domestic scientists S. Moise-
eva [8], M. V. Dutchak [3], I. L. Gasyuk [1], personnel and their 
level of professional competence is a decisive and main con-
dition for the development of the sphere of physical culture 
and sports in Ukraine.

We have confirmed the data of the authors S. Nikitenko [9], 
I. E. Rybichich [11], A. A. Polyansky [10] and the data of our 
previous studies [12] on the existence of urgent problems in 
the context of legal regulation of labor by specialists in the 
field of physical education and sport and the need to improve 
the system of norms in the field of sports relations at the leg-
islative level, in particular, the creation of a unified system of 
certification of fitness trainers and other fitness personnel, 
fixed at the state level, the definition of common principles for 
legal labor regulation of professional athletes.

We agree with the opinion of foreign authors [15; 17] that 
the constant disclosures of human rights violations in world 
sports reduce the level of trust in international sports authori-

ties. An urgent issue, according to Brendan Schwab, is the 
development of a number of sports laws that would actively 
protect, respect and support internationally recognized hu-
man rights and that would be enforced by a properly designed 
complaints mechanism [17].

It has been established that the staffing indicators for vari-
ous categories of full-time employees in the field of physical 
education and sports over the past 10 years have decreased 
by 6312 people. An analysis of the dynamics of the indicators 
of staffing in the field of physical education and sports indi-
cates, firstly, the lack of a coordinated and well-functioning 
mechanism that would ensure timely monitoring of the eco-
nomic feasibility of training specialists of certain specialties 
in the field of physical education and sports, and, secondly, 
the problematic provision countryside workers in the field of 
physical education and sports. These conclusions are con-
firmed by the data of previous studies of the authors A. V. Gor-
benko [2] and S. Moiseeva [8]. 

So, the rapid development of the sphere of physical education 
and sports, in particular, the fitness industry and professional 
sports, necessitates improving the legal regulation of labor 
of specialists in the field of physical education and sports in 
Ukraine in the following areas: 

firstly, it is necessary to create a unified system of certifica-•	
tion of fitness trainers and other fitness personnel, fixed at the 
state level, with the aim of providing high-quality fitness and 
fitness services to the population and in the future - strength-
ening the health of the nation;

secondly, it is necessary to determine uniform principles •	
for the legal regulation of the work of professional athletes, 
and will provide the proper conditions for the implementation 
of their activities;

thirdly, it is necessary to monitor the economic feasibility of •	
training specialists of certain specialties in the field of physi-
cal education and sports by universities, which will ensure 
the creation of a coordinated and streamlined mechanism of 
state personnel policy. 

These areas are of particular importance, given the fact that 
Ukraine has announced a European development vector.

Prospects for further research associate with the need for 
development and validation of specific measures to improve 
legislation in the sphere of physical culture and sport, taking 
into account the positive foreign experience of legal regula-
tion of sporting activities.
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Innovative programs for recreational swimming and 
their impact on the physical development of women 

30–40 years old
Liliia Sheiko 

Purpose: to analyze the impact indicators of recreational swimming classes on the physical development of women 30–40 
years old. 

Material & Methods: data collection was carried out in the fitness groups of the Pioneer pool sport school on water sports 
named after Yana Klochkova. The study involved 20 women aged 30–40 years, 2–3 times a week, attend fitness groups swim-
ming. The duration of one lesson is 45–60 minutes. A comparative analysis of changes in the physical development of the 
studied contingent in the process of applying innovative programs from recreational swimming was carried out. The methods 
used were: survey, testing, biomedical control. The obtained quantitative data were processed by methods of mathematical 
statistics. 

Results: study suggests that in women 30–40 years old, recreational swimming classes cause positive changes in physical 
development. In both groups of the studied, significant changes in anthropometric indicators and indicators of the state of the 
cardiovascular and respiratory systems took place. 

Conclusions: the targeted use of innovative recreational swimming programs positively influenced the anthropometric in-
dicators of women aged 30–40. A significant improvement in the indicators of the functional state of the cardiovascular and 
respiratory systems of women involved in swimming was established. It was revealed that anthropometric indicators and indi-
cators of the functional state of the cardiovascular system after a year of classes are significantly high compared to the initial 
data (P(t)<0,01; P(t)<0,001).
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Introduction

Recently, there has been a significant increase in attention to 
the means and methods of promoting health and preventing 
disease in the population. The leading role in the formation of 
a healthy lifestyle is assigned to optimizing a person’s physical 
activity in combination with hardening, rational nutrition, and 
appropriate rest. According to experts, physical education 
and sports is a preventive means of maintaining and strength-
ening the health and prevention of various noncommunicable 
diseases and bad habits, and the use of physical activity and 
sports in order to prevent morbidity requires insignificant ad-
ditional costs of the state [4]. 

The physical education of women is considered as an integral 
part of the general system of their education and upbringing. 
Physical education is designed to maintain the high perfor-
mance of women throughout all years of their life, they need to 
have the necessary knowledge and skills in the field of physi-
cal education, and ensure comprehensive development  [1; 
3; 5; 7]. However, at this time, as V.V. Ponomarev notes, the 
real volume of motor activity of women aged 30–40 does not 
ensure the full development and strengthening of the health 
of this contingent. According to A.  P.  Romanchuk, in recent 
years, as a result of a high load at work and at home, most 
women have a lack of movement during the day. A seden-
tary lifestyle affects the functioning of many systems of the 
body of women, especially the cardiovascular and respiratory, 
which leads to a decrease in the efficiency of the whole organ-
ism and especially the brain: attention is reduced, memory is 
weakened, coordination of movements is disturbed, the time 

of mental operations increases [5; 6; 10–13]. Therefore, the 
search for new forms of motor activity of women is currently 
relevant. One of these forms is recreational swimming. Many 
experts argue that recreational swimming turns into a lifestyle 
that leads to the physical and mental health of a person. Rec-
reational swimming was also widely known among women of 
all ages. Swimming lessons are necessary in order to make a 
woman’s figure more beautiful, and health better. 

According to a number of domestic and foreign authors  [6; 
12], with regular swimming exercises, the cardiovascular 
and respiratory systems are improved, metabolic processes 
are activated, physiological capabilities of the body increase, 
posture improves, vitality, good mood and other favorable 
changes that increase a person’s working capacity are ac-
quired. However, in their works there remain many unresolved 
issues of the methodology for conducting recreational swim-
ming classes; insufficient scientific data are provided on 
changes in the level of health and anthropometric indicators 
during recreational swimming exercises. The lack of informa-
tion about changes in the physical development of people in-
volved in recreational swimming, and prompted us to conduct 
this study [11].

The relevance of the chosen topic is that the dissemination 
of the experience of such work meets the needs of practice, 
and the proposed information will help teachers, instructors, 
physical education practitioners, doctors, as well as those 
who are engaged in their own activities, to use recreational 
swimming facilities more effectively to improve health and in-
crease physical preparedness.
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Purpose of the study: to analyze the impact indicators of 
recreational swimming classes on the physical development 
of women 30–40 years old. 

Objectives of the study: 

1. Determine the initial level of physical development of wom-
en 30–40 years old, engaged in groups of recreational swim-
ming.

2. To conduct a comparative analysis of changes in the physi-
cal development of the studied contingent in the process of 
applying recreational swimming programs.

3.  Develop practical recommendations for teachers on the 
use of recreational swimming in health groups.

Material and Methods of the research

Data collection was carried out in the fitness groups of the 
Pioneer pool (sport school on water sports named after Yana 
Klochkova). Our study involved 20 women 30–40 years old 
who regularly attend swimming and fitness groups 2–3 times 
a week. The duration of one lesson is 45–60 minutes. 

At the beginning of the study, a preliminary familiarization with 
the level of swimming preparedness of the subjects was car-
ried out. In terms of swimming skills, subjects were divided 
into 2 groups. The first group included women who had a low 
level of swimming training – low swimming (n=10), the sec-
ond – women swimming well (n=10).

In groups for weakly swimming (I group of women), it was first 
proposed, using the re-interval method, to study the tech-
nique of at least one swimming method (crawl on the chest or 
on the back, breaststroke, on the side) in order to master the 
wellness in 20–30 workouts distance corresponding to age 
(the norm of recreational swimming for persons of retirement 
age from 14 to 50 years is a distance of 1000 m [9]). 

As you know, during training in swimming for adults, the ap-
plied task of mastering the technique of one, and not neces-
sarily sports, swimming method is primarily related. Some 
experts also emphasize that the modern swimming tech-
nique should be at the heart of adult swimming training, since 
sports swimming methods have significant advantages over 
original ones, primarily in terms of speed. Many authors argue 
that most likely adults can be taught to swim on their backs, 
breaststrokes or on their sides, since when swimming with 
these methods it is not necessary to exhale into the water. 
When determining a swimming method, age, individual abili-
ties to master one method (because adults are more capable 
of mastering one swimming method) are taken into account. 
In order to establish a method of swimming it will be easier to 
master give the task to try to swim in known ways. Observa-
tions and fixation of various movements of the arms and legs 
in distinctive swimming methods are carried out, with particu-
lar attention being paid to what kind of foot movements the 
subjects perform. If these movements are reminiscent of the 
movement of the legs when swimming with a crawl, breast-
stroke or on the side, then those who are engaged are offered 
one of these swimming methods for training. However, the 
final choice of the method remains with the person, master-
ing swimming skills, since many people have a coordination 
tendency to certain movements - in particular, to more effi-

ciently perform movements of the legs with a crawl or breast-
stroke [8; 12].

Women who had sufficient knowledge of the technology of 
at least one of the swimming methods (II group of women) 
were offered to overcome the wellness distance using ele-
ments of the technique of various methods. They were rec-
ommended to swim on their side, with a crawl on their chest 
and back, breaststroke on their chest and back with gradual 
acceleration and at high speed; in the classroom, repeated, 
remote, uniform methods were used. Classes began from 
300–500 m and for 10–20 classes, the distance increased to 
800–1000 m.

In the process of the study, the state of the physical develop-
ment of the subjects was tested at the beginning and after a 
year of regular classes (in October 2018 – the initial indicators 
were taken; in June 2019 – the indicators were recorded after 
a year of swimming). A comparative analysis of changes in the 
physical development of the studied contingent was carried 
out.

Having previously familiarized with the level of swimming train-
ing; taking into account the level of health, interests and needs 
of women, as well as adhering to the main stages of planning, 
recreational swimming programs have been drawn up.

Innovative wellness training programs included exercises that 
stimulate aerobic and anaerobic sources of energy produc-
tion. When compiling programs, we were guided by the meth-
odology for constructing and conducting training sessions of 
a health-improving orientation [3; 15–18]. So, in the process 
of training loads were dosed; constant pedagogical control of 
well-being, working capacity, desire to engage was ensured. 
To organize motor activity by means of swimming, the stan-
dard form of classes was used – wellness training, in each of 
which specific tasks were solved. So, in the preparatory part 
of the lesson, which was usually conducted on land, exercises 
were used that provided a gradual increase in heart rate and 
body temperature, preparation of the musculoskeletal system 
for further loads and increased blood flow to the muscles; 
increased mobility in the joints. The main part (conducted in 
water) was devoted to increasing heart rate to the level of the 
"target zone"; increasing the functionality of various body sys-
tems (сardiovascular system, respiratory, muscle) increase 
the necessary calorie costs when performing special exer-
cises. In the final part of the exercises, exercises were used 
that gradually reduced metabolic processes in the body, re-
lieved tension from working muscles, relaxed and stretched 
certain muscle groups, and reduced heart rate to a level close 
to normal.

The developed programs contained various training options 
for the content and duration of both its individual parts and 
the entire lesson. So, the recommended duration of classes 
ranged from 45 to 60 minutes. For the development of general 
endurance in certain types of classes, sometimes a power se-
ries of exercises was absent and due to this the aerobic part 
increased. For a group of weakly swimming women, the time 
allotted for a warm-up increased, and the number of stretch-
ing and relaxation exercises increased accordingly.

In the study, during data collection, methods of testing, in-
terrogation, biomedical control were applied. The obtained 
quantitative data were processed by methods of mathemati-
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cal statistics.

Results of the research

During the study, measurements were made of anthropomet-
ric indicators (body length, body weight, chest, waist, hips) in 
both age groups. The data obtained as a result of the study 
are shown in Table 1.

Having examined and carefully analyzed the data obtained as 
a result of a survey of the contingent of both groups, it can 
be stated that under the influence of recreational swimming 
classes, significant changes took place in most indicators. 
So, after a year of regular swimming in the I group of wom-
en, we have significant differences to a smaller side from the 
initial data for such indicators as body weight (P(t)<0,001), 
waist and hips (P(t)<0,01). The exceptions were parameters 
such as body length and chest circumference (P(t)>0,05).

We can observe a similar picture in the second group of re-
spondents, where the indicators of body weight, chest cir-
cumference and waist (P(t)<0.01) and hips (P(t)<0,001) sig-
nificantly changed. An indicator such as body length remained 
virtually unchanged (P(t)>0,05).

At the beginning of the study, primary tests and tests were 
carried out, which helped to determine the initial level of phys-
ical fitness of women in both groups and contributed to the 
development of health training programs for swimming for the 
studied women of both groups [6]. Such primary data were 
recorded as: heart rate at rest, blood pressure, VC, respirato-
ry retention on inhalation and exhalation (Stange and Genchi 
tests), respiratory rate. 

In our study, samples and tests were performed twice: in Oc-
tober 2018 – using primary indicators of the functional state 
of the body at the time of registration, and after a year of sys-
tematic, focused exercises (June 2019). The data of physi-
ological and functional indicators of women of I and II groups 
are given in Table 2.

The most important indicators of the functional state of the 
cardiovascular system are two highly informative and simple 
indicators that are widely used in practice  – heart rate and 
blood pressure (Table 2) [12]. As can be seen from the table. 
2, under the influence of swimming, significant changes took 
place in all indicators of the functional state of the cardiovas-

Table 1
Anthropometric indicators of the I and II groups of women 30–40 years old who 

are engaged in recreational swimming

No. i/o Measurement indicators Initial data Data after 1 year t P(t)

I group, n=10
1. Body length, cm 168,54±1,23 168,39±1,37 0,08 >0,05

2. Body weight 66,27±1,41 63,58±1,47 3,4 <0,001

3. Chest circumference, cm 97,83±1,92 92,95±1,87 1,83 >0,05

4. Waist circumference, cm 78,01±1,37 72,42±1,31 2,98 <0,01

5. Hip circumference, cm 91,92±1,36 86,81±1,52 2,51 <0,01

II group, n=10

1. Body length, cm 174,78±1,36 174,45±2,41 0,11 >0,05

2. Body weight 69,94±1,53 64,38±1,39 2,72 <0,01

3 Chest circumference, cm 108,27±1,53 102,62±1,86 2,37 <0,01

4. Waist circumference, cm 81,93±1,47 76,69±1,32 2,65 <0,01
5. Hip circumference, cm 96,78±1,35 90,63±1,37 3,20 <0,001

cular system of the women studied. The significance of dif-
ferences in systolic blood pressure after a year of classes 
was found in both groups of subjects (I group – P(t)<0,001; II 
group – P(t)<0,01, P(t)<0,001). 

During the study period, systolic blood pressure indicators 
in the I group of women decreased from 135,34±1,25 to 
127,82±1,53 mmHg., and in the II group of women  – from 
132,17±1,63 to 126,97±1,84 mmHg.

In all the women studied, there were noticeable differences 
in these indicators of diastolic blood pressure (P (t) <0.001). 
During the year of systematic swimming classes in women of 
group I, the indicators of diastolic pressure decreased from 
87,56±1,95 mmHg. tо 79,15±1,67 mmHg. and in the II group 
of women – from 85,34±1,95 mmHg. tо 76,83±2,01 mmHg. 
As you know, a factor in the positive effects of swimming on 
the cardiovascular system is the normalization of blood pres-
sure [11; 12]. Analyzing the results of a study of blood pres-
sure indicators in both groups of subjects, it can be stated 
that as a result of recreational swimming exercises for most 
of the tested women, it was possible to reduce the amplitude 
of blood pressure (the difference between the maximum and 
minimum pressure) and bring the pressure indicators closer 
to the age norm [2; 14; 16; 17]. 

An extremely important indicator for assessing the function-
al state of the body and the effectiveness of training is such 
an indicator as heart rate (pulse). It is known that an increase 
in fitness is accompanied by a decrease in heart rate [1; 15; 
18]. In our study, as a result of the regular use of the pro-
posed swimming programs, after a year of training heart 
rate in group I decreased by 6,13 beats.min–1 (P(t)<0.001). 
In group II, a decrease in heart rate occurred by 5,91 beats. 
min–1 and stabilized on indicators 80,27±1,74 beats.min–1 
(P(t)<0,01).

The analysis of the results of the functional state of the respi-
ratory system revealed the absence of significant differences 
between the VC indicators at the beginning and at the end of 
the study, both in women of the first and second groups of 
women. These data show that, under the influence of recre-
ational swimming, the vital capacity of the lungs improves, but 
the differences are not significant (P(t)>0,05). When analyz-
ing the results of the Stange and Genchi tests in both groups, 
significant changes are observed between the indicators at 
the beginning and at the end of the study (P(t)<0,001). Posi-
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Table 2
Dynamics of functional indicators of the I and II groups of women 30–40 years old under the influence of 

recreational swimming

No. i/o Measurement indicators Initial data Data after 1 year t P(t)

I group, n=10

1. Heart rate at rest, beats. min-1 87,29±1,39 81,16±1,32 3,20 <0,001

2. Blood pressure (systolic), mmHg 135,34±1,25 127,82±1,53 3,80 <0,001

3. Blood pressure (diastolic), mmHg 87,56±1,95 79,15±1,67 3,28 <0,001

4. VC, L 2,90±0,17 3,32±0,29 1,39 >0,05

5. Sample Stange, s 48,86±1,23 54,66±1,36 3,16 <0,001

6. Sample Genchi, s 37,19±1,78 45,50±2,34 3,55 <0,001

7. Respiratory rate at rest (per minute.) 15,34±0,96 12,92±1,18 1,46 >0,05

II group, n=10

1. Heart rate at rest, beats. min-1 86,18±1,25 80,27±1,74 2,76 <0,01

2. Blood pressure (systolic), mmHg 132,17±1,63 126,97±1,84 2,12 <0,01

3 Blood pressure (diastolic), mmHg 85,34±1,95 76,83±2,01 3,04 <0,001

4. VC, L 2,89±0,37 3,28±0,19 0,97 >0,05

5. Sample Stange, s 47,63±0,86 54,15±1,63 3,54 <0,001

6. Sample Genchi, s 40,51±2,35 48,91±1,47 3,03 <0,001
7. Respiratory rate at rest (per minute.) 16,98±1,37 12,05±1,74 2,23 <0,01

tive changes have also occurred in respiration rate. So, in 
group I, the respiratory rate decreased from 15,34±0,96 times 
per minute to 12,92±1,18. But the differences between the 
beginning and end of the study turned out to be unreliable 
(P(t)>0,05), while in group II the respiratory rate decreased 
from 16,98±1,37 times per minute to 12,05±1,74 – the differ-
ences are significant (P(t)<0,01).

Conclusions / Discussion

Based on the analysis of special scientific and methodologi-
cal literature, practical experience, and the result of our own 
research, we revealed a high need for women to engage in 
physical-health-improving types of physical culture. An analy-
sis of literary sources indicates that physical education pro-
grams do not fully provide the motivation for a healthy life-
style, do not involve mental and physical activity, and do not 
take into account the peculiarities of the change in the bio-
rhythmics of the female body.

In this regard, one of the promising directions in the innova-
tion of physical education of women may be the development 
and implementation of recreational swimming programs with 
adjustable physical activity.

The study found that the functional state of women signifi-
cantly changes during training in the health swimming groups 
(P(t)<0,01; P(t)<0,001). It can be stated that recreational 
swimming classes had a positive effect on the anthropometric 
indicators of women aged 30–40. The targeted use of innova-

tive recreational swimming programs contributes to a signifi-
cant reduction in body weight, which can significantly improve 
motor, functional fitness and health, increase the emotional 
state and motivation for regular physical exercises in water, 
and form a sustainable need for them.

During the year of swimming, significant improvements were 
made in the indicators of the functional state of the cardio-
vascular and respiratory systems of women. It was revealed 
that anthropometric indicators and indicators of the function-
al state of the cardiovascular and respiratory system com-
pared with the initial data are significantly high (P(t)<0,01; 
P(t)<0,001). 

Dissemination of the experience of such work meets the needs 
of practice, and the proposed information will help teachers, 
instructors, physical education practitioners, doctors, as well 
as those who are engaged in their own activities, to use recre-
ational swimming aids more effectively to improve health and 
increase physical preparedness.

Prospects for further research include research in the 
direction of studying the physiological mechanisms of adap-
tation processes to physical activity during recreational swim-
ming classes and the development of swimming programs for 
adults, which will take into account not only physiological and 
functional indicators, but also the characteristics of work. It is 
necessary to further introduce innovative programs in the ed-
ucational and tertiary process of groups for improving swim-
ming pools and sports clubs.
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