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Abstracts
Students’ education occurs in an environment characterized by a constant influx of educational 

information, which leads to hypodynamia and a decline in physical health. One way to address this decline 
in physical health is by incorporating exercises from athletic sports. The purpose of this study is to examine 
the impact of physical exercises in athletic sports (using kettlebell sports as an example) on the level and 
trends of students’ physical health indicators. Research methods. Analysis of literary sources, testing, 
pedagogical experiment, methodology for assessing the level of physical health, methods of mathematical 
statistics. The level of physical health of students was studied according to the dynamics of indicators of a 
qualitative express assessment of somatic health. Results. Male students of the 1st–2nd years, all faculties 
of the medical university, aged 18–20 years (n=54) participated in the study. An experimental (EG, n=26) 
and control (CG, n=28) groups were formed. Thus, the obtained data allowed us to establish that according 
to the Quetelet index, the indicators of both groups were at the average level of completeness for men. 
The dynamics of the vital index, strength index, Robinson index of the experimental group students 
significantly (p<0.01) exceeded the similar indicators of the control group students and were assessed as 
higher than average. In EG students, during two years of study, there was an improvement in the recovery 
time of the heart rate, which indicated the strengthening of the cardiovascular system of students engaged 
in physical exercises with kettlebells. The indicator of the level of physical health of EG students was 
13.97 conventional units at the end of stage 4, which was also assessed as higher than average and reached 
the “safe zone”, and it significantly (p<0.001) increased from stage 1 to stage 4 and amounted to 7.38 
conditional units, which indicated the positive impact of physical exercises with kettlebells on improving 
the physical health indicators of students.

Conclusions. It was established that the use of physical exercises with kettlebells forms the basis for 
the development of basic physical qualities, has a positive effect on improving the reserve of external 
respiratory functions, the functional state of the cardiovascular system, restoring heart rate, contributes to 
the development of the muscular system and improving the level of physical health of students.

It is proven that students who were engaged in physical exercises with kettlebells reached the “safe 
zone” of the level of physical health, which contributed to improving their well-being, increasing the 
effectiveness of learning and readiness to perform the tasks of future professional activity.

Key words: students, physical health, rapid assessment of somatic health, physical exercises with 
kettlebells.

Навчання студентів відбувається в умовах, пов’язаних із постійним зростанням обсягу навчаль-
ної інформації, що призводить до гіподинамії та зниження рівня фізичного здоров’я. Одним із 
напрямів вирішення проблеми зниження рівня фізичного здоров’я є використання вправ атлетич-
них видів спорту. Мета дослідження – вивчити вплив застосування фізичних вправ атлетичних 
видів спорту (на прикладі гирьового спорту) на рівень та динаміку показників фізичного здоров’я 
студентів. Методи дослідження: аналіз літературних джерел, тестування, педагогічний експери-
мент, методика оцінки рівня фізичного здоров’я, методи математичної статистики. Рівень фізично-
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го здоров’я студентів досліджувався за динамікою показників якісної експрес-оцінки соматичного 
здоров’я. Результати. У дослідженні брали участь студенти-чоловіки І–ІІ курсів усіх факультетів 
медичного університету віком 18–20 років (n=54). Було сформовано експериментальну (ЕГ, n=26) 
і контрольну (КГ, n=28) групи. Таким чином, отримані дані дозволили встановити, що за індексом 
Кетле показники обидвох груп перебували на середньому рівні повноти для чоловіків. Динаміка 
показників життєвого індексу, силового індексу, індексу Робінсона студентів експериментальної 
групи достовірно (р<0,01) переважала аналогічні показники студентів контрольної групи та оціню-
валася як вищa за середній. У студентів ЕГ протягом двох років навчання відбувалося покращення 
часу відновлення частоти серцевих скорочень, що вказувало на зміцнення серцево-судинної сис-
теми студентів, які займаються фізичними вправами з гирями. Показник рівня фізичного здоров’я 
студентів ЕГ становив 13,97 ум. од. наприкінці 4-го етапу, що оцінювався також як вищий за серед-
ній і досягнув «безпечної зони», причому він достовірно (р<0,001) зростав від 1-го до 4-го етапу 
і становив 7,38 ум.од., що свідчило про позитивний вплив занять фізичними вправами з гирями на 
покращення показників фізичного здоров’я студентів.

Висновки. Встановлено, що застосування фізичних вправ з гирями формує базу для розви-
тку основних фізичних якостей, позитивно впливає на покращення резерву функцій зовнішнього 
дихання, функціонального стану серцево-судинної системи, відновлення частоти серцевих скоро-
чень, сприяє розвитку м’язової системи та покращенню рівня фізичного здоров’я студентів. 

Доведено, що студенти, які займалися фізичними вправами з гирями, досягли «безпечної зони» 
рівня фізичного здоров’я, що сприяло покращенню їхнього самопочуття, підвищенню ефективнос-
ті навчання та готовності до виконання завдань майбутньої професійної діяльності.

Ключові слова: студенти, фізичне здоров’я, експрес-оцінка соматичного здоров’я, фізичні впра-
ви з гирями.

Introduction. Students’ education in a mod-
ern higher education institution (HEI) takes place 
in specific conditions associated with a constant 
increase in the volume of educational informa-
tion, a high level of responsibility for learning 
outcomes, and intellectual overload, which leads 
to a decrease in motor activity and physical health 
[2; 9]. In addition, the low level of physical fitness 
of school graduates does not allow for a sufficient 
level of development of students’ general physi-
cal fitness, which leads to a decrease in functional 
and physical health indicators to a level that does 
not ensure sufficient effectiveness of learning and 
readiness to perform tasks of future professional 
activity [4: 6; 7].

According to G.L. Apanasenko [2; 3] Ukraine 
ranks 2nd in the world in terms of depopulation 
rates, 1st–2nd in Europe in terms of mortality 
from cardiovascular diseases, among students 
aged 20–24, the “biological” age exceeds the 
passport age by 10–15 years. One of the direc-
tions for solving the problem of reduced phys-
ical activity is to improve physical health using 
physical sports [3; 7; 8; 10; 12]. Among the 
strength sports that can help solve the existing 
problem, kettlebell exercises can be used, which 
have a number of advantages: health-improving 
orientation, low level of injuries, accessibility, 

simplicity, economic efficiency, ease of material 
support [1; 4; 8]. According to the World Health 
Organization, health is defined as a state of com-
plete physical, mental, and social well-being and 
not merely the absence of disease or infirmity 
[3; 9]. According to the definition [3; 9], a per-
son can be considered healthy if he or she is in 
harmonious physical and mental development 
and is well adapted to the surrounding physical 
and social environment. In our previous scien-
tific works [2; 3; 9] two concepts of health were 
presented, with the first definition being pre-
dominantly structural and based on objects that 
characterize health (body, thinking, behavior), 
and therefore – human health is a state character-
ized by normal intrasystemic functioning of the 
organism and the brain as a potential basis of the 
individual and adequate systemic and environ-
mental manifestation of the personality, and the 
second is functional and based on systemic func-
tions of health statuses – human health is a state 
that ensures static-dynamic material and energy 
homeostasis of the organism (physical health), 
intrasystemic homeostasis of the brain (mental 
health) and systemic and environmental homeo-
stasis of behavior (social health) [2; 9].

Based on the fact that our work is aimed at 
studying the level and dynamics of physical 
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health of students who additionally engaged in 
physical exercises in the university’s training 
groups, we have also provided a definition of 
the concept of physical health, which was pro-
posed by us [2; 3; 9], where the physiological 
norm is understood as the range of indicators of 
the organism’s vital activity, in which the labil-
ity, mobility and adaptability of the organism to 
environmental loads are manifested throughout 
life, and therefore the author claims that phys-
ical health is a state of the organism in which 
the integral indicators of the main physiological 
systems are within the physiological norm and 
adequately change during the interaction of a 
person with the environment. Thus, the systemic 
function of physical health, according to the sec-
ond definition of human health given above, is 
static-dynamic, material-energy homeostasis of 
the human organism. Static homeostasis is the 
homeostasis of the parameters of the organism’s 
vital activity, it is the intrasystemic, inherent in 
the organism itself, the basis of its stable exist-
ence. Dynamic homeostasis is the homeostasis 
of functions performed by all physiological sys-
tems of the organism, and ensures the shift of 
the parameters of the organism’s vital activity 
in accordance with changes in the external and 
internal environment. Therefore, based on the 
above, it can be stated that it is a healthy person 
who is able to fully realize his physical and men-
tal abilities and fulfill his social purpose [2; 9].

In the studies of G.L. Apanasenko [2; 3] it 
was determined that there is a safe level, or “safe 
zone” of physical health (on the border of the 
third and fourth levels – according to the express 
method – it is 12 points), above which there are 
practically no endogenous risk factors for the 
development of chronic somatic diseases, neither 
the diseases themselves, nor mortality from them 
[2]. Scientists note that over the past 20 years in 
Ukraine the share of the population in the “safe 
zone” of health has decreased from 8 to 1%. For 
comparison, in the USA up to 80% of Americans 
aged 20–59 are in the “safe zone” [2; 9; 13; 17].

In the scientific works of a number of sci-
entists it is noted that the main reasons for the 
decline in health in Ukraine are not only the 
socio-economic crisis and the deterioration of 

the functioning of the health care system, but also 
the insufficient level of information provision 
of people about the state of health and its main 
components, in particular physical [9; 11; 14]. 
The education of an individual in the field of 
problems of preserving and strengthening health 
plays, ultimately, a more important role than the 
level of medical and diagnostic measures in the 
region [2; 8; 11; 12; 14]. 

Scientists have established that physical 
health and professional longevity are effectively 
formed through systematic physical exercise and 
sports [5; 7; 10; 12; 16]. A significant number of 
works have been devoted to the scientific sub-
stantiation and introduction of the most effective 
means of physical education into the educational 
process of students in order to improve their 
physical health [1; 4; 8; 10]. At the same time, 
one of the least studied issues is the influence 
of physical exercises of kettlebell sports on the 
development of the functional capabilities of the 
body and the physical health of students, which 
determined the choice of the research topic.

The purpose of the study is to study the 
impact of the use of physical exercises in strength 
sports (using the example of kettlebell sports) on 
the level and dynamics of physical health indica-
tors of students.

Material and methods. Analysis of liter-
ary sources, testing, pedagogical experiment, 
method of express assessment of physical health, 
methods of mathematical statistics.

To study the level and dynamics of physical 
health indicators of students during exercises 
with kettlebells, we organized and conducted 
a pedagogical experiment on the basis of the 
Department of Physical Education and Sports 
Medicine of the Danylo Halytsky Lviv National 
Medical University. The studies were conducted 
in compliance with the requirements of the Dec-
laration of Helsinki of the World Medical Asso-
ciation “Ethical Principles of Medical Research 
Involving Human Subjects”. The studies, which 
lasted for 2 years of study, 4 stages, were attended 
by male first-year students of all faculties, aged 
18–20 years (n=54), the sample of which was 
representative. An experimental (EG, n=26) and 
control (CG, n=28) groups were formed. The EG 
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included students who chose to study in training 
groups in kettlebell sports at the beginning of the 
first year of study, and the CG included students 
who were engaged in physical education accord-
ing to the approved working curriculum of the 
department in accordance with the requirements 
of the educational and professional program.

The study of physical health indicators of stu-
dents was conducted over a two-year period in 
four stages, namely: stage 1 – the beginning of 
the first year, stage 2 – the end of the first year, 
stage 3 – the beginning and stage 4 – the end of 
the second year of study, according to the follow-
ing indicators of express assessment of somatic 
health [2; 3; 15]. The indicators of the Quetelet 
index, vital and strength indices, Robinson index 
(“double product” at rest), heart rate recovery 
time (HR) after 20 sit-ups in 30 seconds and the 
level of physical health were studied (Table 1).

Results of the study. Analysis of the data 
obtained by us on the weight-height Quetelet 
index, which characterizes the features of a per-
son’s physique, during the 4 stages of the study 
allowed us to conclude that from the beginning of 
the 1st year and at the end of the 2nd year, no sig-
nificant difference was established between the 
average indicators of the EG and CG (p>0.05) 
(Table 1). The indicators of the Quetelet index 
in the EG and CG students were at the average 
level of the “fullness” indicator for males.

The study of the dynamics of vital index indica-
tors, which reflects the ratio of the vital capacity of 
the lungs to body weight and is an important criterion 
of the reserve of external respiratory functions in the 
process of student education, allowed us to state that 
the indicators of EG and CG students at the 1st and 
2nd stages, 1st year do not have a significant differ-
ence (p>0.05) (Table 1), and at the 4th stage, at the 
end of the 2nd year of study, a significant difference 
was established (p<0.001). In EG students, there was 
an increase in vital index indicators over two years 
of study: at the 4th stage it was significantly higher 
than at the 1st stage by 5.25 ml/kg (p<0.05). At the 
same time, the value of the vital index indicator at 
the 1st year was assessed as average, at the end of the 
2nd year – as above average (Table 1).

In KG students in the 2nd year, there is a 
decrease in the vital index, which indicates a 

weakening of the functional capabilities of the 
respiratory system. It should be noted that in KG 
students in the 1st and 2nd years, the value of the 
vital index was estimated as average.

Analysis of the strength index indicators (the 
ratio of the dynamometry of the stronger arm 
to body weight) allowed us to determine that 
its values   in EG and CG students did not differ 
significantly at stages 1 and 2 of the 1st year 
of study (p>0.05), and already in the 2nd year 
the difference was significant, both at stages 3 
(p<0.05) and 4 (p<0.001) (Table 1). Analyzing 
the strength index indicators of EG students, it 
can be noted that performing physical exercises 
with kettlebells positively affects the develop-
ment of the muscular system: its values   in 1st 
year students were at an average level, and at 
the end of the 2nd year, at the 4th stage – at a 
level above average. In CG students, the strength 
index indicators in the 2nd year did not change 
significantly compared to the indicators that were 
registered in the 1st year of study (p>0.05). The 
level of reserves of the muscular system func-
tions in EG students throughout the entire period 
of study was assessed as average.

By the value of the Robinson index (“double 
product” at rest), we characterized the criteria for 
the reserve and economization of the functions 
of the cardiovascular system. A decrease in the 
index meant an improvement in the state of the 
cardiovascular system. Studying the value of the 
Robinson index in EG and CG students during 
two years of study allowed us to determine that 
there was no significant difference in the indi-
cators in EG and CG students in the 1st year, in 
the 1st and 2nd stages (p>0.05). At the 4th stage, 
at the end of the 2nd year of study, the Robin-
son index in EG students significantly exceeded 
(p<0.01) the similar one in CG by 3.96 conven-
tional units (Table 1).

The study of the dynamics of the “double 
product” indicators proved that due to the stu-
dents of the experimental group doing physical 
exercises in kettlebell sports, the cardiovascular 
system improved over two years of study – the 
value of the indicator significantly improved 
(p<0.05). In CG students, the Robinson index 
indicators remained stable, without significant 
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Table 1
Dynamics of students’ physical health indicators

Course Stage
Physical health indicators

рEG (n=26) CG (n=28)
Х m Х m

Quetelet index (g/cm)

І
1 389.5 13.47 390.0 8.13 >0.05
2 386.9 11.61 397.5 5.73 >0.05

ІІ
3 386.1 13.68 398.1 6.08 >0.05
4 387.3 13.35 400.4 4.51 >0.05

Vital index (ml/kg)

І
1 57.34 2.05 56.12 1.27 >0.05
2 61.17 3.21 56.13 0.98 >0.05

ІІ
3 62.29 2.14 56.90 1.04 <0.01
4 62.59 1.13 55.44 0.96 <0.001

Power index (%)

І
1 71.52 2.36 69.13 1.83 >0.05
2 72.31 3.22 69.25 1.14 >0.05

ІІ
3 75.80 2.02 71.65 1.07 <0.05
4 78.59 1.11 71.44 0.96 <0.001

Robinson Index (conventional units)

І
1 84.09 1.83 83.64 1.89 >0.05
2 82.60 0.79 83.27 0.83 >0.05

ІІ
3 80.42 1.21 83.20 1.12 >0.05
4 79.14 0.86 83.09 0.79 <0.01

Heart rate recovery time after 20 sit-ups in 30 seconds (s)
Heart rate recovery time after 20 sit-ups in 30 seconds (s)

І
1 131.6 2.93 138.1 2.81 >0.05
2 110.9 2.54 123.3 2.24 <0.001

ІІ
3 91.3 3.08 106.3 2.41 <0.001
4 81.5 2.22 109.7 2.13 <0.001

Level of physical health (conventional units)

І
1 6.59 1.02 6.18 0.71 >0.05
2 8.89 1.18 6.21 0.92 >0.05

ІІ
3 11.17 0.67 9.16 0.46 >0.05
4 13.97 0.37 10.01 0.48 <0.001

changes (p>0.05). The indicators of the func-
tional capabilities of the cardiovascular system 
of EG students were at a level above average.

The study of the dynamics of the time of recov-
ery of the heart rate to the initial level after 20 
squats in 30 seconds showed a significant differ-
ence (p < 0.001) between the EG and CG indica-
tors during the 4 stages of the I-II courses of study 
(Table 1). In EG students, the heart rate recovery 
index improved during the two years of study, 
which indicated the strengthening of the cardio-
vascular system of students who were engaged 

in physical exercises with kettlebells. Thus, if at 
the beginning of the I course, I stage, the average 
time of recovery of the heart rate of EG students 
to the initial level was 131.6 s, which corresponds 
to the level of functional capabilities of the car-
diovascular system “below average”, then at the 
end of the II course, 4 stage, it was 81.5 s, which 
was assessed as a level above average (p < 0.001). 
In CG students in the first year, the level of func-
tional capabilities of the cardiovascular system 
was assessed as below average, and at the end of 
the second year, stage 4, as average.
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The study of the indicators of the level of 
physical health of EG and CG students allowed 
us to establish that the value of this indicator in 
CG and EG students in the 1st year during the 
1st and 2nd stages does not differ significantly 
(p>0.05). In the 2nd year, stage 4, the differ-
ence is – 3.14 conventional units and is signif-
icant (p<0.001) (Table 1). In EG students, the 
indicator of the level of physical health signifi-
cantly increases in the process of study: the dif-
ference between the beginning of study in the 
1st year, stage 1, and the completion of study in 
the 2nd year, stage 4, is 6.58 conventional units 
(p<0.001), which indicated a positive effect of 
physical exercises with kettlebells on improving 
the indicators of physical health of students in 
the experimental group. The level of physical 
health of EG students at the end of the 2nd year, 
4th stage, was 13.18 conventional units, which 
was assessed as higher than average, while this 
allowed reaching the “safe zone” of the level of 
physical health. The level of physical health of 
CG students increases slightly from the begin-
ning of the 1st year, 1st stage, to the end of the 
2nd year, 4th stage, the difference in indicators 
is not significant (p>0.05), while in CG students 
it was noted that at the beginning of the 1st year 
of study, the indicators of the level of physical 
health were assessed as low, and at the end of the 
2nd year, 4th stage – as average, it is also signif-
icantly (p<0.001) lower than in students of the 
experimental group.

Thus, the obtained data allowed us to establish 
that according to the Quetelet index, the indicators 
of both groups were at the average level of com-
pleteness for men. The dynamics of the vital index, 
strength index, Robinson index of the experimen-
tal group students significantly (p<0.01) exceeded 
the similar indicators of the control group stu-
dents and were assessed as higher than average. 
In EG students, during two years of study, there 
was an improvement in the recovery time of the 
heart rate, which indicated the strengthening of 
the cardiovascular system of students engaged in 
physical exercises with kettlebells. The indicator 
of the level of physical health of EG students was 
13.97 conventional units at the end of stage 4, 
which was also assessed as higher than average 

and reached the “safe zone”, and it significantly 
(p<0.001) increased from stage 1 to stage 4 and 
amounted to 7.38 conditional units, which indi-
cated the positive impact of physical exercises 
with kettlebells on improving the physical health 
indicators of students.

Therefore, our study allows us to note that 
performing strength exercises with kettlebells 
leads to an improvement in the level of develo- 
pment of strength qualities, strength endurance, 
indicators of physical development and func-
tional state of the body, and the level of physical 
health of students involved in kettlebell sports.

Conclusions. It has been established that the 
use of physical exercises with kettlebells forms 
the basis for the development of basic physical 
qualities, has a positive effect on improving the 
reserve of external respiratory functions, the 
functional state of the cardiovascular system, 
restoring heart rate, contributes to the develop-
ment of the muscular system and improving the 
level of physical health of students.

It has been proven that students who engaged 
in physical exercises with kettlebells reached a 
“safe zone” of physical health, which contributed 
to improving their well-being, increasing their 
learning efficiency, and readiness to perform the 
tasks of their future professional activities.

Prospects for further research. In the future 
it is planned to investigate the level and dynam-
ics of physical health of people with disabilities 
and war veterans who engage in archery and 
powerlifting exercises.
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