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INDEPENDENT PHYSICAL EXERCISES AS THE MAIN MEANS 
OF MAINTAINING STUDENTS’ HEALTH DURING  
THEIR DISTANCE LEARNING
Nadiia M. Havrylova1, Svitlana M. Uskova1, Viktor V. Nazymok1, Serhii A. Abramov1,  
Anatolii V. Lukachyna1, Nataliia V. Ivaniuta1, Nataliia Liakhova2

1NATIONAL TECHNICAL UNIVERSITY OF UKRAINE “IGOR SIKORSKY KYIV POLYTECHNIC INSTITUTE”, KYIV, UKRAINE 
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ABSTRACT
Aim: The aim is to study the influence of independent physical exercises of different focuses on the health indicators of students 
during their distance learning.
Materials and Methods: The research was conducted during 2020-2021. The research involved 188 students (103 men and 85 
women) of the first instructional years of technical specialties. Of these, 131 students regularly performed physical exercises during 
their distance learning, and 57 did not perform physical exercises at all.
Results: It was found that students who regularly engaged in physical exercises during distance learning did not significantly 
deteriorate their health indicators and correspond to age norms. At the same time, strength training sessions have a positive effect 
on body mass index and strength index, while endurance training sessions have a positive effect on body mass index, vital index, 
and index of Robinson. Students who did not exercise showed a significant deterioration in all health indicators.
Conclusions: It was found that distance learning resulted in a significant decrease in students’ physical activity. It was found that 
students who did not exercise on their own had an increase in body weight, which can cause many diseases. It was proved that 
regular independent physical exercises are one of the main means of maintaining and promoting the health of students during 
their distance learning.

KEY WORDS: students, health, independent physical exercises, distance learning

INTRODUCTION 
The rapid spread of COVID-19 coronavirus disease in 

2019-2020 forced most higher educational institutions 
(HEIs) in many countries to switch to distance learning, 
which involves obtaining education without the physical 
presence of students in the HEIs. Students of Ukrainian 
HEIs are no exception. 

The negative factors of students’ transition to distance 
learning are lack of social component of education, i. e. 
lack of real contact with instructors and colleagues; 
significant limitation of opportunities to work with real 
laboratory facilities and samples of equipment (for technical 
specialties); significant limitation of motor activities, as 
there is no need to change the workplace, classroom, 
building, etc. Scientists [1, 2] identify the following negative 
factors of distance learning: violation of daily routine and 
nutrition, which results in a significant increase in body 
weight, obesity, and other negative health consequences; 
irrational organization of the workplace and prolonged 
sitting, which leads to overloading of the spine and the 
entire musculoskeletal system of students; hypodynamia 
and hypokinesia, which leads to a decrease in energy 
consumption, worsens metabolism, the activity of the 
main body systems; exceeding the norm of daily use of 

computers, tablets, etc. by ten times which negatively affects 
students’ eyesight; monogeny, information, intellectual 
and emotional overload of students, the need to process 
a large amount of perceived information per unit of time, 
attention span which results in stress and negatively affects 
the mental health of students. 

According to experts [3, 4], independent and regular 
exercise of various focuses is one of the most effective 
means of promoting health during forced distance learning 
caused by COVID-19. Firstly, physical exercises, increasing 
the amount of students’ motor activities, ensure the effective 
functioning of the cardiovascular system, blood circulation, 
respiratory system, and other life support systems of the 
body; strengthening the muscles of the whole body and, in 
particular, the back, which helps to improve blood supply to 
the brain and, accordingly, increase the success of learning. 
Secondly, physical exercises help improve the psycho-
emotional state of students, reduce stress and irritability, 
improve mood as well as well-being, and reduce fatigue 
due to the abundance of online information and the need 
to process, analyze, and memorize it. Thirdly, according to 
scientists [5], exercise promotes the production of certain 
hormones that reduce the possibility of the SARS-CoV-2 
coronavirus attack and complications of COVID-19, as well 
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as reduces inflammation and cell death during infection. It 
was found that patients who were constantly inactive (less 
than 10 minutes per week for exercise) had a higher risk 
of hospitalization than those who exercised 150 minutes 
or more per week [6].

Depending on the impact of the development of 
certain physical qualities of a person, exercises can have 
a different focus. For example, according to scientists [7],  
aerobic exercises for endurance development are the 
most effective for promoting human health during 
independent training. From the physiological point of 
view, endurance is characterized as the ability to perform 
work for a long time at the required level of intensity, as the 
ability to fight fatigue. Endurance allows you to perform 
work that places high demands on the cardiovascular, 
respiratory, and central nervous systems for a long 
time. The studies [8] show that when a certain level of 
endurance development is achieved, changes occur at 
the functional level in the body, primarily in the main life 
support systems (cardiovascular, and respiratory). The 
development of endurance allows to effectively form 
reserves of adaptation of the organism and ensures their 
high efficiency, to form perfect mechanisms of regulation 
of vascular tone in conditions of nervous and emotional 
stress and thus ensure the prevention of cardiovascular 
diseases. According to scientists [9], recreational jogging 
and walking are universal means of increasing motor 
activities. The authors emphasize the positive changes in 
health as a result of physical exercises aimed at developing 
endurance, namely: increasing the body’s resistance to 
adverse environmental factors, normalizing body weight, 
and strengthening the musculoskeletal system.

Regarding the positive impact of strength exercises on 
students’ bodies, scientists [10] prove that as a result of 
systematic training, the volume of the heart muscle gradually 
increases, and the network of blood vessels that feed it 
increases; changes also occur in the blood composition 
(the number of red blood cells, hemoglobin increases); the 
chest circumference and lung capacity increase; the activity 
of the central nervous system and mental performance 
improves; and concentration increases. Strength exercises 
help to eliminate body structure defects, ensure the good 
functional condition of the musculoskeletal system and 
cardiorespiratory systems, and promote a good mood.

AIM
The aim is to study the influence of independent physical 

exercises of different focuses on the health indicators of 
students during their distance learning.

MATERIALS AND METHODS
The research was conducted during 2020-2021 at the 

Department of Health and Sports Technologies of the 
National Technical University of Ukraine “Igor Sikorsky 
Kyiv Polytechnic Institute” (Kyiv, Ukraine). The research 
involved 188 students (103 men and 85 women) of the first 
instructional years of technical specialties. Of these, 131 
students (73 males and 58 females) regularly performed 

physical exercises during their distance learning (main 
group), and 57 did not perform physical exercises at all 
(control group (C)).

Research methods include analysis and generalization 
of literary sources on the research topic, questionnaires, 
medical and biological methods and statistical methods. The 
questionnaire allowed us to find out whether students were 
engaged in physical exercises at all and to divide students 
into groups depending on the focus of the training sessions. 
It was found that 51 men and 17 women were engaged in 
strength exercises during their distance learning (group 
“Strength” (S)), and 22 men and 41 women were engaged 
in aerobic endurance exercises (group “Endurance” (E)). 
Students’ health level was assessed by body weight, height, 
vital capacity of the lungs (VCL), hand dynamometry, pulse, 
and blood pressure. In addition, we determined body mass 
indices (BMI, the ratio of body weight to height), life index 
(LI, the ratio of VCL to body weight), strength index (SI, 
the ratio of hand strength to body weight) and index of 
Robinson (IR, the ratio of the product of pulse and systolic 
blood pressure to 100). These indicators were assessed 
twice: at the beginning of the distance learning program 
(March 2020) and after its completion (September 2021). 

The significance of the difference in the results of the 
students was determined during the studying based on 
the Student’s test. The significance for all statistical tests 
was set at p<0.05. All statistical analyses were performed 
with the SPSS software, version 21, adapted to medical and 
biological researches. This research followed the regulations 
of the World Medical Association Declaration of Helsinki. 
Informed consent was received from all students who 
took part in this research.

RESULTS 
The results of the comparative analysis of students’ health 

indicators who independently engaged in strength training, 
and aerobic endurance exercises and those who did not 
engage in physical exercises at all during their distance 
learning are presented in Table 1 (men) and Table 2 (women).

The analysis of the studied indicators of male students 
before the start of distance learning showed that the 
indicators of all groups did not differ significantly (p<0.05). 
After completing the distance learning program, the  
S group significantly improved the SI (p<0.05), and the 
rest of the indicators did not change significantly (p>0.05). 
The IR improved significantly in the E group (p<0.05), and 
the rest also improved, but not significantly. All indicators 
deteriorated in the C group, with significant deterioration 
in the BMI, SI, and IR (p<0.05-0.01), and insignificant 
deterioration in the LI (p>0.05).

A similar trend was observed among female students: 
those students who exercised independently during distance 
learning had improved or unchanged health indicators, while 
those who did not exercise had significantly deteriorated. 
This confirms the conclusions of many scientists about the 
decline in health among students who lead a sedentary 
lifestyle and the importance of physical activities in their 
daily routines.
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DISCUSSION
Scientists [11] have proven that the quality of the 

educational process directly depends on the health of 
students. The sedentary lifestyle of students during their 
distance learning negatively affects the fitness of the heart, 
which is the main muscle that pumps blood. Moreover, 
this, in turn, can result in diseases of the circulatory system: 
vasoconstriction, vegetative-vascular dystonia, hypertension, 
and myocardial weakness. As a result of inactivity, blood 
circulation slows down, which leads to a decrease in the 
supply of oxygen to all organs and systems. Decomposition 
(oxidation) products do not have time to be removed 
from the body. The body does not have time to renew 
itself during intense mental stress and, as a result, the 
quality of assimilation of new material and the speed of 
its processing deteriorate [12]. In addition, the sedentary 

lifestyle of students negatively affects the state of their 
musculoskeletal system and, in particular, the spine. This 
leads to pathologies such as osteochondrosis, scoliosis, 
and stoop. Untrained back muscles spasm, which causes 
pain in the back and other parts of the body, depending 
on the part of the spine where the spasms occur. Moreover, 
prolonged sitting at a computer weakens the tone of blood 
vessels, causes edema, venous stasis, and leg heaviness, 
and provokes venous dilation in the lower extremities [4]. 

Independent physical exercises, the weekly volume of 
which should be from 3 to 6 hours or more, take the first 
place among the many recommendations of scientists 
to reduce the negative impact of a sedentary lifestyle on 
students during their distance learning [2, 5]. At the same 
time, scientists [6] note that a greater number (volume) 
of physical exercises means a lower risk of developing 

Table 1. Comparison of health indicators of male students before and after completing distance learning (n=103)

Groups n
Stages of distance learning Significance of the differences

Beginning End t p
BMI. kg/m2

S 51 23.7±0.19 24.1±0.21 1.41 ˃0.05
E 22 23.5±0.28 23.8±0.29 0.74 ˃0.05
C 30 23.8±0.26 24.4±0.28 3.40 ˂0.01

LI. ml/kg
S 51 55.9±0.93 56.1±0.95 0.15 ˃0.05
E 22 56.4±1.23 56.9±1.19 0.29 ˃0.05
C 30 55.8±1.20 53.7±1.24 1.22 ˃0.05

SI. %
S 51 58.3±0.89 61.3±0.85 2.44 ˂0.05
E 22 57.4±1.07 55.8±1.14 1.02 ˃0.05
C 30 56.2±1.11 52.7±1.17 2.17 ˂0.05

IR. c.u.
S 51 89.6±1.07 88.7±1.02 0.61 ˃0.05
E 22 89.1±1.32 85.3±1.24 2.10 ˂0.05
C 30 89.5±1.27 93.6±1.30 2.26 ˂0.05

Table 2. Comparison of health indicators of female students before and after completing distance learning (n=85)

Groups n
Stages of distance learning Significance of the differences

Beginning End t p
BMI. kg/m2

S 17 22.1±0.32 22.4±0.31 0.67 ˃0.05
E 41 21.8±0.23 21.6±0.20 0.66 ˃0.05
C 27 22.3±0.26 23.2±0.28 2.23 ˂0.05

LI. ml/kg
S 17 46.2±1.42 46.7±1.37 0.25 ˃0.05
E 41 46.5±1.25 48.1±1.27 0.90 ˃0.05
C 27 46.3±1.33 44.5±1.32 0.96 ˃0.05

SI. %
S 17 39.8±1.42 42.5±1.34 1.38 ˃0.05
E 41 38.1±1.12 38.4±1.08 0.19 ˃0.05
C 27 39.3±1.25 36.9±1.29 1.34 ˃0.05

IR. c.u.
S 17 88.5±1.44 88.1±1.38 0.20 ˃0.05
E 41 87.8±1.20 84.7±1.18 1.84 ˂0.05
C 27 88.2±1.23 92.5±1.25 2.45 ˂0.05
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severe COVID-19. Experts recommend moderate-intensity 
exercises, with almost half of the sessions being aerobic. 
More than this, even daily 30-minute walks are enough to 
help the body fight various diseases. The researchers also 
found that people who rarely exercised were hospitalized 
twice as often due to COVID-19 than people in the most 
active group (who exercised regularly). 

The positive effect of aerobic exercises (in particular, 
recreational jogging, as one of the most affordable physical 
exercises for independent training) aimed at developing 
endurance has been emphasized by many scientists  
[7, 8]. Thus, recreational jogging reduces blood cholesterol 
levels and thus helps prevent atherosclerosis; increases 
the stroke volume of the heart, which increases the lumen 
of the heart vessels and after several years of running 
practice, their lumen becomes twice as large; improves 
blood circulation in the lower extremities due to muscle 
contractions and active pushing of blood towards the 
heart (muscle pump), which helps prevent varicose veins; 
after jogging, the arteries of the leg muscles and skin 
capillaries remain dilated for a long time, which helps to 
normalize blood pressure; during running, an average of 
700 kilocalories is consumed in one hour, respectively, 2100 
kilocalories are consumed in 3 hours of slow jogging [9].

The works of many scientists [10, 13] note that strength 
exercises contribute to promoting the level of health; 
aesthetic self-improvement due to the proportionality 
and symmetry of muscles and the overall harmonious 
development of all muscle groups; correction of the body 
structure, including the elimination of its defects, recovery 
from injuries, increasing working capacity; formation of a 
harmonious physique. Strength exercises have a beneficial 
effect on the muscles and osteo-ligamentous apparatus 
of a person; help to improve the proportionality of the 
body; form a relaxed, correct posture. In addition, correct 
posture not only makes the body attractive but also creates 
favorable conditions for the functioning of internal organs. 
Scientists [14] have found that neuroses, psycho-emotional 
overload, and difficulties in adapting to the conditions of 
educational and professional activities in people with a low 
level of strength development occur five times more often 
than in people with a well-developed muscular system. 
Strength exercises also contribute to the development 
of other physical qualities (speed, flexibility, coordination 
of movements), and improve physical working capacity 
[15, 16]. Strength exercises performed with bending and 

vigorous straightening of the body significantly contribute 
to strengthening the muscles of the back, torso, and abs 
i. e. the formation of a muscle “corset” that allows you to 
“pump” blood around the spine and improve all internal 
organs [14]. 

The above suggests that regular independent performance 
of physical exercises of various focuses during distance 
learning will contribute to the development of physical 
qualities, maintaining a high level of functional capabilities 
of all body systems of students and their overall health. 
In addition, switching students to physical exercises will 
help to restore their psycho-emotional state during the 
intense study, and improve their well-being, mood as well 
as success in learning the material. 

The results obtained in our research confirm the findings 
of many scientists regarding the positive impact of physical 
exercises on promoting people’s health who lead a sedentary 
lifestyle. This category of people includes university students 
during forced distance learning. It has been found that, 
regardless of the focus of physical exercises, their regular 
performance helps to maintain the indicators of the main 
systems of the students’ body at a sufficient level, and 
normalize their body weight, which ensures the prevention 
of most diseases. 

CONCLUSIONS
It was found that students who regularly engaged 

in physical exercises during distance learning did not 
significantly deteriorate their health indicators and 
correspond to age norms. At the same time, strength 
training sessions have a positive effect on body mass 
index and strength index, while endurance training 
sessions have a positive effect on body mass index, 
vital index, and index of Robinson. Students who did 
not exercise showed a significant deterioration in all 
health indicators. 

It was found that distance learning resulted in a significant 
decrease in students’ physical activity. It was found that 
students who did not exercise on their own had an increase 
in body weight, which can cause many diseases. It was 
proved that regular independent physical exercises are 
one of the main means of maintaining and promoting the 
health of students during their distance learning.

Prospects for further research are aimed at the scientific 
substantiation of the program of independent physical 
exercises for students during their distance learning.
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