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Abstract The article analyzes the results of the
research of impact of limitations of motor activity of
students in the conditions of pandemic COVID-19 on the
indicators of functional and physical condition of students
17-19 years who studied on the 2™ course in Khmelnytskyi
Humanitarian-Pedagogical Academy. The study involved
121 students (89 girls; 32 boys). Methods: The assessment
of the state of the cardiovascular system: heart rate at rest
(HR); systolic blood pressure (SBP); diastolic blood
pressure (DBP) has been done; assessment of the
respiratory system (RS) has been conducted. The analysis
of morphofunctional changes in the following indicators
has been done: life index (LI), body mass index (BMI),
Index of Robinson (IR), Ruffier-Dixon Index (RDI).
Results: It is established that the restriction of motor
activity has led to functional changes in the bodies of
students, reducing their efficiency and recovery of the
organism after physical exercises. In both groups of
students after four months of research, there was
deterioration in performance (RS), (LI); (IR); (RDI);

(BMI). After nine months of quarantine restrictions, there
was a gradual improvement in functional parameters in
both groups, indicating the adaptation of students to the
new conditions of limited motor activity. At the same time,
the functional indicators failed to reach the initial level. It is
found that during the first four months there was a decrease
in physical fitness of students, namely: the development of
strength by 34% in girls (p<0,001) and 28% in boys
(p<0,001); coordination abilities by 12% in girls (p<0,01)
and by 13% in boys (p<0,01); development of speed and
strength abilities by 15% in girls (p<0,01) and by 13% in
boys (p<0,01); 5% speed development in girls (p<0,05)
and 4% in boys (p<0,05). At the second phase of the
research, some students (12% - girls and 21% - boys) were
able to reach the previous physical condition. These are
mainly the students who led an active lifestyle before the
pandemic and sought additional exercise during quarantine
restrictions. Conclusions: the processes of adaptation and
restoration of motor activity under quarantine restrictions
of boys were faster. After nine months, in the majority of
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exercises tested, the boys’ level of physical fitness reached
95-98% (p<0,001) of the initial level; in girls it was
91-94% (p<0,001). Only the performance of exercises for
the development of strength in boys corresponded to 88.6%
of the initial, and in girls to 81.2%.

Keywords Motor Activity, Physical Fitness, Students,
Functional Abilities, COVID-19

1. Introduction

Motor and physical activity is an extremely important,
fundamental factor in the formation, maintenance,
promotion of human health and development, especially in
childhood and growing age. Due to the body’s ability to
self-regulate its adaptation to changes in the external
environment takes place, the body becomes more stable
and viable. When doing physical exercises physiological
mechanisms in the human body trigger that enhance the
functions of not only muscles but also the respiratory,
cardiovascular, nervous and digestive systems. Everyday
physical activity is an integral part of a healthy lifestyle of
student youth, the basis of harmonious development of
their body and well-being [1-2]. Physical activity can
improve not only physical health, but also mental health
and general well-being. The optimal level of physical
activity should meet the natural need of a person to move in
order to strengthen their health, promote efficiency, as well
as positively affect the intellectual component of life [3].

Motor activity plays the role of regulator of development
of the organism, it is a necessary condition for the
formation and improvement of a person as a biological
being. Physical activity is determined by the sum of
movements performed by a person in the process of vital
activity. When measuring motor activity, scientists use
various criteria and techniques that allow to obtain
sufficiently objective information and do not require
complex equipment [4].

New requirements in the organization of daily life and
student education, caused by the spread of the COVID-19
pandemic in the world, have led to various restrictions in
the organization of education, physical culture, sports, and
leading an active lifestyle. Anti-epidemic measures
introduced in the state have a negative impact on the health
and mental state of students due to the sharp decline in
physical activity and access to sports facilities [5]. Due to
the requirement to stay at home for a long time, students
lose the necessary amount of physical activity to which
they are accustomed, and gradually enter the risk category
of students who lead a sedentary lifestyle. The result of this
is natural deterioration in health, well-being and reduced
efficiency [6-7].

Physical fitness depends on the amount of motor activity.

The individual norm of motor activity is determined by the
achievement of a specific physical condition, which can be
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expressed by quantitative indicators of physical

performance, physical fitness, and the functional state of

the main body systems [8-9]. Therefore, in order to study
the motor activity of students during the pandemic

COVID-19, we measured physical and morphofunctional

indicators and conducted comparative analysis of their

changes with the indicators of the previous year of study.
The purpose is to analyze the physical development and
functional abilities of students in the conditions of

COVID-19 restrictions.

The objectives:

* to study the indicators of physical development of
students aged 17-19 in the period 2019-2020;

*  to determine the level of development of physical and
morphofunctional indicators of students before the
COVID-19 pandemic and after four and nine months
of motor activity limitations;

* to investigate the influence of COVID-19 on the
morphofunctional indicators and the level of physical
development of students.

2. Materials and Methods

The participants of the experiment: 89 female
students and 32 male students aged 17-19, who were
studying in the 2™ course on Khmelnytskyi
Humanitarian-Pedagogical Academy.

Methods. To obtain the necessary information, we used
general scientific methods of the theoretical level of
research, namely: analysis of scientific and methodological
sources; questioning; pedagogical observation;
measurement of physical, functional and morphological
indicators; diagnosis, testing, comparative analysis; and
methods of mathematical statistics.

Organization of the research: The research work was
conducted on the basis of  Khmelnytskyi
Humanitarian-Pedagogical Academy in the period from
March 2020 to December 2020. Researched: 121 students
(89 girls and 32 boys) aged 17-19.

Stages of the research:

e March 2020 - the initial stage of the research
(determination of baseline indicators);

e June 2020 - the first stage of the research
(determination of functional indicators and indicators
of physical development after strict restrictions of
COVID-19);

e  December 2020 - the second stage of the research
(determination of functional indicators and indicators
of physical development after the lockdown during
the period of adaptive quarantine).

The study included the following phases:
1. survey of students on the state of health, well-being,
opportunities for doing physical exercises and sports;
2. conducting a medical examination and determining
the functional indicators of the physical condition of
students: heart rate at rest (HR); systolic blood
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pressure (SBP); diastolic blood pressure (DBP); vital

capacity of the lungs (VC);

determining the level of development of

morphofunctional capabilities and health status of

students, which included obtaining results in the
following indicators:

a) life index (LI) - characterizes the functional
abilities of the respiratory system;

b) body mass index (BMI) - characterizes the
assessment of the correspondence of body
weight to human height;

c¢) Index of Robinson (IR) - quantitative assessment
of human energy potential;

d) Ruffier-Dickson’s Index (RDI) - characterizes
the physical performance of the heart;

e) Recovery time after 20 squats (sec) -
characterizes the recovery of the body after
physical exercises.

testing of the level of physical fitness:

1) bending and extension of the arms based on the
bench (30 cm) in horizontal position — for girls;
pull-ups on a chinning bar — for boys (strength);

2) standing long-jump (explosive strength);

3) holding balance on one leg (long fly vault)
(coordination abilities, static balance);

4) Burpie’s test (determines the development of the
ability to general coordination of body
movements combined with the differentiation of
speed-strength parameters);

5)  shuttle run of 4x9 m (agility).

5. conducting a comparative analysis of the impact of
COVID-19  restrictions on  morphofunctional
parameters and the level of physical development of
students after four and nine months of motor activity
restrictions.

3. Results

To solve the objectives and achieve the goal of the
research, we measured morphofunctional indicators that
reflect the work of functional systems of students. We
conducted the comparative analysis of the established
indicators in accordance with gender features and age
development of students at each phase of the research.
The results are presented in table 1.

Table 1. Dynamics of indicators of morphofunctional abilities of students at different phases of the experiment (X+ m)
Research phases
Indicators At the beginning At the end of Changes At the end of Changes General
of the experiment phase 1 phase 2 changes
Group of girls (n = 89)
Height (cm) 164.2+10.5 164.2+10.5 - 164.2+10.5 - -
Weight (kg) 574+76 59.8+£8.2 2406 59.0 6.7 08+15 +1.6+0.9
BK (ml) 2780 £ 70 2650 £ 90 -230+20 2720 + 80 +70+ 10 -60 £ 10
HR (bt/min) 745+7.5 76.7+£8.5 +2.2+1.0 75.5+6.8 -1.2+1.7 +1.0+£0.7
Systolic SBP(mmHg) 115.5+8.5 118.5+10.5 +3.0£2.0 117.0+£9.0 -1.5+0.5 +1.5+£0.5
Diastolic DBP (mmHg) 75.5+5.5 79.0£7.0 +3.5+£1.5 76.5+7.5 -25+0.5 +1.0£2.0
Robinson’s Index (IR) 86.1+4.5 90.9+7.0 +4.8+2.5 88.3+6.5 -2.6+0.5 +2.2+£2.0
R“fﬁer'l)(ﬁl]‘)sl‘;“’s Index 92+34 11.5+38 +23204 10.6 3.6 0.9%0.5 +1.4202
BMI (kg/m?) 21.34+33 2223+32 +0.89+0,1 21.93+29 -0.3+03 +0.59 £0.4
Life index (ml/kg) 484 +3.7 443+54 41+1.7 46.1+5.2 +1.8+0.2 23+1.5
Recovszrga:‘:z:egter 20 92.5410.5 10404120 | +11.5+15 98.0+11.0 6.0+1.0 455405
Group of boys (n = 32)
Height (cm) 174.2+10.5 1754 +9.7 +1.2+£0.8 176.3 +8.6 +0.9+1.1 +2.1+£1.9
Weight (kg) 66.8+6.2 69.3 +8.0 +2.5+1.8 68.7+6.7 06 =13 +1.9+0.5
BK (ml) 3270 + 80 3100 + 100 -170 £20 3230+ 90 +130+ 10 -50+10
HR (bt/min) 724+6.7 742+75 +1.8+£0.7 73.0+6.2 -0.7+0.3 +1.1£0.5
Systolic SBP(mmHg) 117.5+7.0 118.0+8.5 +1.5+1.5 117.0+£9.0 -1.0+£0.5 -0.5+£2.0
Diastolic DBP (mmHg) 77.5£6.5 78.5+7.0 +1.0+0.5 77.0£7.5 -1.5+0.5 -0.5+1.0
Robinson’s Index (IR) 85.1+3.7 87.5+5.0 +24+25 854+45 -2.1+0.5 +0.3+0.7
R“fﬁer'D(‘;ll‘)sgn’s Index 8.9+23 9.6+2.9 +0.7£0.6 9.1+3.1 05+02 +02+0.38
BMI (kg/m’) 22,05+3.6 22.52+3.7 +0.47+0,1 22.09+3.2 -0.43+0.1 +0.04 £ 0.4
Life index (ml/kg) 49.0+3.5 447+4.8 -43+0,8 47.0+£4.2 +2.3+0.6 -2.0+0.7
Recovsfl‘;lya?sn(‘:egm 20 82.048.5 91.0+11.0 | +9.0+25 85.5+9.5 55+1.5 +35+1.0
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Analysis of the Index of Robinson (IR) showed that the
quantitative assessment of the energy potential of girls at
the beginning of the research was on the verge of good
and satisfactory levels. Limitations of motor activity
caused by COVID-19 led in the first phase of the research
to worsening of the indicator (IR) to the satisfactory level,
and in 11.2% of girls to the low level, indicating the
appearance of signs of dysregulation of the cardiovascular
system.

Analysis of the evaluation of the Ruffier-Dixon Index at
different phases of the research showed that female
students during the pandemic showed a significant
decrease in physical performance of the heart. At the first
phase there was the process of reducing the indicators
from medium to satisfactory level, especially significant
changes were observed in those female students who
suffered with overweight. At the second phase of the
research, the physical performance of the heart tended to
improve, but their assessment remained at average level.
During the year of observation, in the context of the
COVID-19 pandemic, the indicators of the Ruffier-Dixon
Index in girls did not reach the initial level, indicating
deterioration in the physical performance of the heart.

Analysis of the morphofunctional abilities of the body
in boys showed general tendency to deteriorate in IR, RDI,
BMI, LI at the first phase of the research. It should be
noted that they, in contrast to the indicators of girls, did
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not go beyond the unsatisfactory level of development. At
the second phase of the research, the boys underwent
processes of gradual restoration of morphofunctional
parameters, which in their level of development almost
reached the initial level. This fact indicates that despite the
limitations of motor activity in the conditions of
COVID-19 pandemic, the boys in 4-6 months began the
processes of adaptation to the new conditions.

At the next phase of the experiment, we studied the
effect of motor limitations caused by COVID-19 on
students’ physical fitness which are the results of their
motor activity. The results are presented in table 2.

The test results show the decrease in the physical
abilities of students during the COVID-19 pandemic.
Comparison of the results showed that the most negative
changes occurred at the first phase of the research (June
2020). At the second phase of the experiment, the students
were able to partially restore their physical shape
(December 2020). The results of the second phase of the
experiment showed improvement in all proposed exercises.
At the same time, the general results of the experiment
showed that students could not reach the level of
indicators of the initial phase of the research. That is, the
level of motor activity of students in the conditions of
COVID-19 was much lower than normal, which did not
contribute to the growth of their physical abilities and the
growth of sports results in the proposed tests.

Table 2. Dynamics of indicators of physical condition of students at different phases of the experiment

/.M t.h ¢ At the end of At the end of General

Ne Tests beginning of Changes Changes changes
. phase 1 phase 2
the experiment
Group of girls (n = 89)
. | Benchpush-ups 11.247.3 7.4+53 3.842.0 9.146.7 +1.741.4 2.140.7
(times)
2. Standing 162+17.5 151182 -11.0£0.7 157+16.4 +6.0+1.8 -5.0£0.7
long-jump (cm)
3. Bala“(cfei‘)"ldmg 483463 42.6+8.8 -5.742.5 45.6+7.4 +3.0£1.4 27411
4. | Burpie’s test (sec) 19.045.5 16.247.3 2.8+1.8 17.346.2 +1L1£1.1 1707
5. Shume(sr;‘:)“xg M 11124064 11.64+0.78 0.5240.14 11.320.53 +0.3240.25 0.20£0.11
Group of boys (n =32)
1. Pull-up 11.4442 8.2+5.6 42414 10.144.8 +1.9£0.8 1.340.1
2. Standing 212419.0 202+22.5 -10.0£3.5 208+18.4 +6.0+4.1 4.0£0.6
long-jump (cm)

3. Bala“(cfei‘)"ldmg 5424122 47.6£10.8 6.6£1.4 52.849.3 +5.241.5 -1.4£2.9
4. | Burpie’s test (sec) 26.7+4.4 232453 35409 252455 +1.9£0.2 S1.5£1.1
5. Shume(sr;‘:)“xg M 10.05£0.51 10.45+0.58 -0.40+0.07 10.24+0.63 +0.21£0.05 -0.19+0.12
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It should be noted that some students (12% - girls and
21% - boys) were able to recover their physical fitness.
These are mostly students who led an active lifestyle
before the pandemic was declared. The very desire to be
physically active and go in for sports in difficult situations
of limited motor activity allowed them to regain their
physical conditions. At the same time, none of them
managed to improve their results when performing the
control tests. This fact indicates that independent classes
in the conditions of restrictions allow only to maintain
physical shape and do not contribute to the further

w

H At the initial stage

Where: 0 — 50 indicators of physical development;
a) Development of strength;

b) Coordination abilities;

48.3
50 45.6
42.

45
40
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development of physical abilities of students.

Comparative analysis of the dynamics of physical
fitness of girls and boys (Fig.1-2.) showed that boys’
processes of adaptation to the new conditions of limited
motor activity were faster, as evidenced by the results of
the second phase of the research. At the second phase of
the research, the indicators of physical development of the
boys approached the indicators of the initial stage of the
research. Girls also showed the tendency to improve the
indicators of physical fitness, but the dynamics of their
recovery was inferior to the dynamics of recovery of boys.

d

H Phase1l ® Phase?2

c¢) Development of speed and strength abilities;

d) Development of agility.
Figure 1.
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Where: 0 — 60 indicators of physical development;
a) Development of strength;

b) Coordination abilities;
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c) Development of speed and strength abilities;

d) Development of agility.

Figure 2. Dynamics of indicators of physical development of girls (n = 32)

4. Discussion

Specially organized motor activity, as noted by

Vasylenko N.I. 2014 [10] and Griban, G., Skoruy, O. et al.

2020) [11] is seen as a powerful means of strengthening
the health of every person, it contributes to the quality of
education and high efficiency of student youth. Deficiency
of motor activity of student youth of Ukraine according to
the research of Horelov, A.A., & Rumba, O.H. 2013 [12];
Furtovy S.M. 2013 [13] is 60-75% of what is needed to
maintain a normal level of health.

After conducting the research of physical activity and
functional abilities of students in the conditions of
COVID-19 restrictions, we obtained new data on
indicators of physical development, functional status and
morphofunctional abilities of students aged 17-19. The
conducted comparative analysis with the initial indicators
allowed us to examine the changes that took place in the
bodies of students during the nine months in the
conditions of quarantine restrictions on physical activity.

The results of our research confirm the results of
studies by Hambali, S., Akbaruddin, A., Bustomi, D. et al.
2020 [7]; Nurulfa, R., Motto, C., Dlis, F. et al. 2020 [21]
on changes occurring in the human body in the conditions
of limited motor activity during the pandemic COVID-19.
Our research supplemented and expanded the data of
Mozolev, O., Polishchuk O., Kravchuk, L. et al. 2020 [6];
Hambeali, S., Akbaruddin, A., Bustomi, D. et al. 2020 [7];
on the dynamics of morphofunctional and physical
changes in accordance with the gender characteristics that
occurred in students during the COVID-19 pandemic.

The conducted research expanded the scientific views
of Anikeev, D.M. 2012 [17]; Horelov, A.A., & Rumba,
O.H. 2013 [12]; Vasylenko N.I. 2014 [10]; Griban, G.,
Skoruy, O. et al. 2020 [11] on the necessity of systematic
assessment of the level of functional state, physical fitness
and motor activity of students at each stage of training,
which will allow to respond in a timely manner to their
changes and adjust physical education programs for
student youth.

Our research is based on the scientific views of modern
specialists in the sphere of physical culture and sports.
The researchers considered the problem of improving
physical activity and improving the functional capabilities
of students in conditions of various limitations while
studying in higher education institutions in multiple
investigations:

e Blavt O.Z. 2012; Blagiy O. L., Yachnyuk M. Yu.
2015; Leuciuc, F. 2019 [14-16] study the indicators
of the level of physical fitness depending on the level

of motor activity of students at different stages of
training;

e Anikeev, D.M. 2012; Voronetskiy, V.B. 2015 [17-18]
deal with the analysis of external and internal factors
in fluencing the dynamics of development of
morphofunctional indicators of physical
development of students;

*  Zhamardiy, V., Shkola, O., Okhrimenko, I. et al.
2020; Mozolev, O., Bloshchynskyi, 1., Alieksieiev, O.
et al. 2019 [19-20] study the impact of modern
fitness technologies on the indices of health and
motor activity of students;

e Hambali, S., Akbaruddin, A., Bustomi, D. et al. 2020
[7]; Nurulfa, R., Motto, C., Dlis, F. et al. 2020 [21]
implement the most effective and popular among
young people modern kinds of sports, taking into
account the limitations of COVID-19;

*  Mozolev, O., Halus, O., Bloshchynskyi, 1., &
Kovalchuk, R. 2019 [22] consider the training of
specialists in the sphere of physical education and
sports of the new generation, capable of timely
changes in accordance with the new challenges of
time and requirements of the society;

J Tsios A. 2014 [4]; Doroficieva, O.E., Yarymbash,
K.S. 2017; Zakharchenko, M. 2017 [23-24] study the
problems of motivating student youth to maintain
their health, the need for doing exercises and lead an
active way of life.

5. Conclusions

1. Restrictions of motor activity lead to functional
changes in the bodies of students, reducing their
efficiency and recovery after physical exercises. In
both groups, after four months of research, there was
a deterioration in the performance of abilities of the
respiratory system (LI); quantitative assessment of
human energy potential (IR); physical performance
of the heart (RDI); compliance of weight with the
height (BMI); restorative functions of the body after
physical exercises.

2. At the second phase of the research (after nine

months) there was a gradual improvement of
functional parameters in both groups, which
indicates adaptation of students to the new
conditions of limited motor activity. At the same
time, the functional indicators failed to reach the
initial level.
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3. The analysis of statistical data shows that during the
first four months there was a decrease of indices of
physical fitness of students, namely: the
development of strength by 34% in girls (p<0,001)
and 28% in boys (p<0,001); coordination abilities by
12% in girls (p<0,01) and by 13% in boys (p<0,01);
development of speed and strength abilities by 15%
in girls (p<0,01) and 13% in boys (p<0,01); speed
and strength development by 5% in girls (p<0,05)
and by 4% in boys (p<0,05).

4. Comparative analysis of the dynamics of physical
fitness of girls and boys showed that boys’ processes
of adaptation and restoration of motor activity in the
conditions of quarantine restrictions were faster.
After nine months, in the majority of exercises tested,
the boys’ level of physical fitness reached 95-98%
(p<0,001) of the initial level; in girls 91-94%
(p<0,001). The performance of exercises for the
development of strength in boys corresponded only
to 88.6% of the initial level, and in girls 81.2%.

5. Some students (12% - girls and 21% - boys) were
able to recover their physical fitness. These are
mainly students who led an active lifestyle before the
pandemic and sought additional physical exercises
during quarantine restrictions. Independent trainings
in conditions of restrictions allow only to maintain
physical shape and only partially contribute to the
further development of physical abilities of students.

6.  We believe that in the period of quarantine restrictions,
it is necessary to introduce into the educational
process modern fitness technologies of general
physical orientation with the use of Pilates, shaping
and stretching as the main element of maintaining
physical activity of students. Such classes can be
conducted online 2-3 times a week for up to 1 hour.
This approach will help to increase the level of motor
activity, physical health and well-being of students
and will maintain the level of development of
physical qualities of girls and boys.
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