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Changes in the morphological and functional
indicators of students in response to dosed physical

Andrii Yefremenko'
Svitlana Piatysotska’
Krzystzof Prusik?
Viktor Pavlenko’

Gdansk, Poland
Viadyslav Rozhkov'’

Abstract

Purpose: to determine the features of changes in the morphological and func-
tional indicators of students in response to a dosed physical load.

Material & Methods: practically healthy students of 18+0.7 years of I-1l courses
of study (n=40) who did not regularly go in for sports in the past and present took part
in the study. They were divided into test groups according to the following principle:
group 1 (n=20) included students involved in playing sports (sports games and their
elements); group 2 (n=20) included students involved in acyclic/cyclic types of physi-
cal culture and sports activities (types of athletics). Research methods: theoretical
methods of pedagogical research; testing; hardware methods; mathematical and sta-
tistical.

Results: the features of adaptation of the functional systems of the body of stu-
dents to regular physical culture and sports classes by different types of motor activity
of a predominant orientation were determined: gaming (sports games and their ele-
ments, mini-sports games); cyclic (types of athletics). It was revealed that as a result
of regular classes according to training programs, both in terms of types of physical
culture and sports, predominantly cyclic / acyclic (types of athletics), and game types
(sports games and their elements), there is an improvement in the level of working
capacity and endurance of students already in a two-month period. The reactions of
the students’ organism in response to the dosed physical activity of the Martin-Kush-
elevsky test at the end of the study allow us to assert an increase in the level of func-
tioning and reserves of the cardiovascular system of the subjects as characteristics
of the adaptation of the morphological and functional structures of the body to pro-
grammed regular physical exercises. However, when comparing the indicators of the
studied groups, no significant differences were found. Consequently, the influence of
predominantly different types of training loads is similar. This helps to deepen the un-
derstanding of the influence of academic physical education classes on the body of
students. Consequently, the main determinant of increasing the level of adaptation to
physical activity among students is the regularity of classes, while observing the peda-
gogical and specific sports principles of their construction. At the same time, the main
goal of such classes should be to increase the level of general endurance as a charac-
teristic of the level of physical health.

Conclusions: morphological and functional changes in the body of students in
the amount provided for by the program of physical education of higher education do
not depend on the predominant nature of motor activity. As a result of the two-month
training program, an improvement in the functional state of the students’ body was
revealed. However, this does not apply to the integral indicators of the functioning of
the cardiovascular system. To improve the morphological and functional indicators of
students, it is necessary to increase the time of regular physical education classes,
regardless of the nature of motor activity.

AHoTauin

Anppin €EppemeHko, CeiTnana M'atncoubka, Kwnwrtod Mpycik, BikTop
MaBneHko, Bnapgucnae PoxkoB. 3mMiHn mMopdodyHKLiOHANBHUX NMOKA3HUKIB
3p00yBaviB OCBiTU y BiAnoBigb Ha Ao3oBaHe ¢iznyHe HaBaHTaXeHHd. Merta:
BU3HAYUTU OCOBNMBOCTI 3MiH MOP@PODYHKLIOHANBHUX MOKa3HWKIB 3400yBadyiB
OCBITW Yy BiANOBIAb Ha A030BaHe @i3nyHe HaBaHTaxeHHd. MaTtepian i metogu: y
OOCNiOXeHHi 6panu y4acTb NpakTUYHO 300P0Bi 3000yBadyi BULLOiI ocBiTK 18+0,7 pokiB
I-1l kypciB HaB4aHHA (N=40), aKi He 3aManncsa PeryasipHO CNOPTOM Yy MUHYIOMY Ta
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TenepiwHboMy Yaci. BoHu 6ynun po3aineHi Ha TecToBi rpynu
3a npuHuunom: go rpynu 1 (n=20), ysiiwnm 3p06yBadi
OCBITW, SKi 3aManncs irpoBMMM BUAaMu CnopTy (CNOPTUBHI
irpu Ta ix enemenTn); go rpynu 2 (n=20), yeinwnm 30o00yBadi
OCBITK, €Ki 3aManucs aunKNiYHUMWU/UMKTIYHUMK BUaaMn
(Bnan nerkoi aTneTukn) DIi3KyNbTYPHO-CMOPTUBHOI
OisnbHoCTi. MeToan poOCHIpXEeHHSs: TEOPETUYHI MeToam
neaarorivyHoro A0CNIAKEHHS; TECTYBAHHS; anapaTHi METOOU;
MaTeMaTnKO-CTaTUCTUYHI. Pe3ynbTaTu: BN3HA4YEHO
0COBMMBOCTI  MPUCTOCYBaHHSA  (PYHKLIOHANIBHUX CUCTEM
opraHiamMy 30006yBadiB OCBITU A0 perynsapHux @iskynsTypHO-
CMOPTUBHUX 3aHATb PISHUMKW BUOAMW PYXOBOi aKTWUBHOCTI
nepeBaXHOI CNPAMOBAHOCTI: IrPOBOI (CMOPTUBHI irpu Ta ix
€NTIEMEHTN, MIiHIi-CNOPTUBHI irpn); UMKIIYHOI (BMAM Nerkoi
aTneTukn). BuaeneHo, Wwo B pe3ynbtaTi PerynspHmx 3aHaTb 3a
nporpaMamm TPeHyBaHb K 3 BUAIB (i3KyNbTYPHO-CMOPTUBHOI
NEePeBaXHO LMKNIYHO/aUMKNIYHOrO xapakTepy (Bmam nerkoi
aTneTukn), TakiirpoBUX BUAIB (CNOPTUBHI iIrpy Ta iX e1eMEHTN)
CrMOCTEPIraeTbCa MNOKPALLEHHA PIBHA npaue3faTHOCTi Ta
BUTPMBANOCTI 3000yBayiB OCBITY BXE Y IBOMICAYHWNIA TEPMIH.
Peakuji opraHiamy 3006yBadyiB OCBiTM Y BiANOBiAb Ha 4030BaHe
@isnyHe HaBaHTaXkeHHs npobu MapTiHe-Kywenescbkoro
HanpuKiHUi OOCNioXEeHHS O03BONATb CTBEPOXYyBaTM MNpPO
niaBULLIEHHS PiBHA (QYHKLIOHYBaHHA Ta pe3epBiB CepLeBo-
CYOMHHOI cucTeMu BUMPOOYBaHUX SK XapakTepPUCTUKU
apanTauii MopdOdyYHKLOHANBHUX CTPYKTYP OpPraHiamy ao
NPOrpamMoBaHUX PEryasapHUX 3aHsaTb OisUYHMMM BNpaBamu.
[MpoTe, Npu NOPIBHAHHI NOKA3HUKIB A0CNIAXKYBaHUX TPy HE
BUSIBJIEHO 3HA4YHUX BiAMIHHOCTEN. BigTak, BNAnB nepeBaxHo
Pi3HMX 32 XapakTepoOM BUAIB TPEHYBaJIbHUX HaBaHTaXEHb
cxoxum. Lle cnpuse nornmbneHHio pPo3yMiHHA BiOHOCHO
BMAMBY aKaAeMiYHUX 3aHATb 3 i3M4YHOro BMXOBAHHSA Ha
opraHiam 3p00yBadiB BUWOI OCBITU. BigTak, ronoBHUM
OeTepMiHaHTOM NiABULLEHHSA piBHA aganTtauii A0 (PiSnYHUX
HaBaHTaXeHb Y 3400yBaYiB OCBITU € PETYNSPHICTb 3aHATb, 32
YMOB AOTPUMAHHSA nefaroriqyHnx 1a cneumn@ivHmx CnopTUBHUX
NPUHUMNIB ix No6ynosu. Mpu LbOMY, FrOIOBHOK METOIO TakKuX
3aHATb Mae 6yTU NiABULLIEHHS PiBHSA 3aranbHOi BUTPUBAIOCTI
K XapakKTepUCTUKK PiBHSA i3nYHOro 300poB’si. BUCHOBKM:
MopdOdYHKLIOHANbHI 3MiHM opraHiaMy 3000yBadviB OCBITU B
06csa3i, nependaveHoMy Nporpamotio 3 Pi3NHHOro BUXOBAHHS
3aknany BULLOI OCBITW, HEe 3anexartb Big, MepeBaXHOro
XapakTtepy PyxOBOi AidnbHOCTI. B peadynsrati ABOMICAYHOI
nporpamMm 3aHaTb BUSIBEHO MOKPALLEHHS OYHKLIOHANbHOIO
CTaHy opraHiamy 3000yBadiB ocBiTU. OgHak, Lie He CTOCYETbCS
iHTErpanbHMX NOKa3HUKIB OYHKLiOHYBaHHSA-CEPLEBO-CYANH-
HOi cuctemu. [Ona nokpaweHHS MOpPPOPYHKLIOHANBbHUX
nokasHukiB 3000yBadviB OCBITM HEOOXiAHO 30iNbLINTM Yac
pPErynapHux ayauToOpHUX 3aHATb 3 (i3MYHOrO BUXOBAHHS,
He3anexHo Bif, xapakTepy PyxoBOi AifSIbHOCTI.

Introduction

Emotional imbalance, the negative impact of urbaniza-
tion and environmental instability, the aggressively growing
informatization of social processes, contribute to the defor-
mation of the students’ health. This leads to a decrease in
the reserve capacity of the functional systems of the body of
young people. The risk of new diseases and the exacerbation
of existing diseases increases. A characteristic feature of stu-
dent youth is the presence of significant life potential. How-
ever, it is students who are a kind of «target» of the branched
structure of the negative factors of modern society. Thisis due
to the formation of a worldview against the backdrop of the
temptations of a student lifestyle, as well as social pressure in

the environment (Griban et al., 2020; Gorna et al., 2020).

A characteristic feature of modern educational institu-
tions is the ever-increasing hypokinesia. Its result is a de-
crease in the physical and mental performance of students.
This leads to a decrease in the ability of the body's functional
systems to withstand significant amounts of training loads
and excessive social activity (Burner et al., 2019). From a
pedagogical point of view, there is a decrease in the level of
manifestation of physical abilities, from a biological point of
view — a decrease in energy potential, from a psychological
point of view — psycho-emotional overstrain (Komarov et al.,
2019).

An important task of the process of physical education
in higher educational institutions is the development of mod-
ern programs of physical rights of a health-improving nature.
Such programs should be based on the dosed use of physical
activity. This is achieved by performing various movements in
modes and volumes that exceed the minimum recommended
values. It is necessary to form programs of rational motor ac-
tivity. Use physical exercise not as a way of active recreation. It
is necessary to create a set of effective measures to improve
health, increase the functional and adaptive capabilities of
students’ bodies (Kondakov et al., 2018; Wrench, 2019).

Recently, there has been a continued interest in the for-
mation of a modern structure of the health-improving educa-
tional environment of higher education. Its basis is a rational
motor mode in academic classes in physical education. It is
the key to high student performance (Gonzalez-Valero et al.,
2019). However, there is a trend towards a decrease in the
level of students’ health. This is due to a decrease in the level
of physical activity (Doroshenko et al., 2021). Currently, the
attention of researchers is riveted to identifying the level of
physical fitness and the state of health of students (Petruk &
Grygus, 2019). The rest of the researchers focused on study-
ing interests in the formation of physical activity of the physi-
cal culture and sports type (Thorburn et al., 2019). A number
of works actualizes the issue of the influence of certain types
of physical activity on the functional state and physical fithess
of students (Kuna et al., 2018; Wang et al, 2019; Golovin et
al., 2020; Gurner & Reineke, 2020). However, the attention of
researchers is focused on ascertaining the fact of the deterio-
ration in the health of young people (Guijarro-Romero et al.,
2020) and its correction with dosed physical activity (Zaval-
ishina et al., 2021). Such studies form an idea of the state of
physical culture of students. This creates conditions for the
formation of effective academic programs of health-improv-
ing physical exercises.

The question of the influence of certain types of motor
activity on the morphological and functional adaptations of
the student’'s body systems remains uncertain. The solution
of this issue will improve the morphological and functional in-
dicators of the students’ organism. Therefore, the hypothesis
of the study is: revealing the peculiarities of the reaction of the
students’ organism to the occupation by the types of motor
activity of the overwhelming direction.

The purpose of the study is to determine the features
of changes in the morphological and functional indicators of
students in response to dosed physical activity.

Material and Methods of the research

Participants. The study involved students 18+0,7 years of
I-1l courses. Requirements for the subjects: no malformations;
are included in the main group in physical education classes;
male gender; are not related to regular sports in the past and
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present. Those who met the specified conditions were invited
to participate in the study. The sample included 40 young men
(n=40). The sample was not representative enough, because
with a confidence level of 95% of the total number of men
enrolled in I-1l courses (n=80), its size should be 62 people.
However, not all students agreed to participate in the study.
This is a limitation of the current work. As an incentive, it was
proposed that teachers give additional points when assessing
students in the academic discipline “Physical Education”. All
subjects were informed about the purpose and program of the
study and signed an informed consent form to participate in
the study. The procedure for conducting the study complied
with the provisions of the Declaration of Helsinki.

Methods. To determine the state of development of the
problem, theoretical methods of pedagogical research were
used. To determine the state of the cardiovascular system,
a certified device PAK “Omega-M” (St. Petersburg, RF) was
used. The study was conducted by a qualified assistant. He
had experience with the instrument for 1.3 years. The indica-
tors were recorded according to the methodological recom-
mendations given in the user manual (Manual, 2019). The
parameters were recorded twice: before and after the Mar-
tinet-Kushelevsky dosed exercise test. The test was carried
out according to the standard procedure (Jaworski, 2021).
The state of the respiratory system was determined by mea-
suring the vital capacity of the lungs (VC). The measurement
was carried out according to the standard procedure using
a portable dry spirometer (M&B, China). Body weight was
determined using electronic scales Tefal PP1503V0 (China).
Working capacity was determined by the method of bicycle
ergometry. The PWC_., test was carried out on an Ergoselect
4 bicycle ergometer (Ergoline GmbH, Germany). The test was
carried out according to the standard methodology described
in the literature (Turner, 2018). To determine the level of gen-
eral endurance, a 1000-meter run on a standard 400-meter
stadium track was used. The time was recorded using a man-
ual electronic stopwatch JUNSD (JS-7061V) (China) with an
accuracy of 0,001 s.

Testing/measurement. Indicators of VC, body weight,
PWC,,,, 1000 m run were recorded twice: at the beginning
and at the end of the study.

Preliminary testing of the level of endurance (100 m
run) and working capacity (test PWC,.) was carried out for
two days a week before the start of the study (Monday and
Wednesday). Previously, the subjects had two days of rest.

Testing was carried out in the morning hours from 8 to 10.
Participants were advised not to eat food and stimulants for
12 hours before testing. On the first (Monday) day, a bicycle
ergometer test was performed; after a day of rest (Wednes-
day), a 1000 m run was held. At the end of 16 lessons, after
two days of rest, repeated testing was carried out according
to the same scheme. However, on the first (Monday) day, the
Martinet-Kushelevsky test was performed with the fixation of
indicators using the hardware-software complex Omega-M. It
preceded the ergometer testing.

Procedure. The participants were divided into test groups
according to the principle: group 1 (n=20) — students involved
in team sports (sports games and their elements); group 2
(n=20) - students involved in acyclic / cyclic sports (types
of athletics). The division into groups took place in order to
determine the benefits of practicing different types of motor
activity for the morphological and functional adaptation of the
students’ organism. In accordance with the requirements of
the work program for the academic discipline “Physical Ed-
ucation”, programs for physical exercises have been devel-
oped (Table 1).

The frequency of classes is 2 times a week (n=16 les-
sons). The frequency and duration of the programs corre-
spondto the time allotted for the study of the program modules
«athletics» and «sports games». During the exercise program,
the subjects asked not to engage in additional extracurricular
organized physical activity. The duration of the lessons is 120
min. Physical exercises lessons had a traditional structure:
preparatory part (20 min), main part (90 min), final part (10
min). The preparatory and final parts were identical in both
groups of subjects. The main part had a predominant focus
(70% of the total time of the main part of the lesson): game
types (group 1), athletics types (group 2). Such a construc-
tion of the process of physical education of the subjects was
agreed with the educational part of the educational institution.
Thanks to this, it was possible to swap the modules of the pro-
gram in the curriculum. So, in group 1, instead of studying the
types of athletics in the first semester, it was planned to study
sports games from the second semester.

Statistical analysis. Experimental data were processed
by methods of mathematical statistics. Descriptive statistics
are calculated, the normality of data distribution is deter-
mined according to the Kolmogorov-Smirnov criterion. It was
revealed that the experimental indicators differed from the
normal distribution. To compare the results of the experiment,

Table 1
Experimental programs for physical exercises

Classes Sports games (group 1) * Types of athletics (group 2) *
Learning the elements of basketball 50 Short and medium distance running:
1-4 2x2 game on one ring 25 Running from the start 35
Double-sided basketball game 25 Running in a straight line and in a turn 65
Learning the elements of football 50 Throwm_g the bal! from & running start
L Simulation exercises 10
5-8 Mini football game 25 )
: Throwing from a place 35
Double sided soccer game 25
Run-up throw 55
Learning the elements of volleyball 50 Lgng Jump: .
. - . Simulation exercises 10
9-12 Playing mini volleyball (pioneer ball) 10 . ) :
Double sided volleyball game 40 JUMPING EXercises 55
Jumping on a shortened and full run 35
Learning the elements of handball 50 Relay run:
13-16 Performing game combinations in Simulation exercises 15
attack and defense 15  Passing the baton in pairs 50
Double-sided handball game 35 Passing the baton in the team 35

Explanation: * — % of the total time of the lesson
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the Mann-Whitney U-test was used. Calculations were made
using the computer program IBM SPSS Statistics 20 (USA).
The difference between the compared indicators at the level
of significance was considered reliable p<0,05.

Results of the research

The results of the study are presented in tables 2 and 3.
Comparing the initial indicators of students in group 1
and group 2, it was found that they did not differ significantly

Table 2

Indicators of hardware-software complex
“Omega-M” of students in response to dosed
physical activity, X+S

in all characteristics (p>0.05). This indicates a rational distri-
bution of the subjects in the test groups.

At the end of the study, the level of adaptation (A) in
subjects in group 2 increased, but not significantly (p>0.05).
Heart rate after the third minute of recovery at the end of
the functional test in both groups did not differ significantly
(p>0.05).

The SDNN indicator also did not change significantly at
the end of the study (p>0,05). All other indicators significantly
improved (p<0,001-0,05) in response to dosed test physical
activity in both groups.

Table 3 shows the dynamics of indicators that compre-
hensively characterize the adaptive processes of the body of
students.

The body weight of both groups studied had no signifi-
cant changes (p>0.05). The same applies to the results of the
1000 m run in the subjects of group 1. Other indicators signifi-
cantly changed in both groups from the beginning to the end
of the study.

Comparing the initial indicators of students of groups
1 and 2, it was revealed that they significantly differed in the
following characteristics (p<0.01-0.05): level of adaptation
(A); psycho-emotional state (D); PWC,, . Consequently, char-
acteristic differences were revealed regarding the influence
of classes on different programs of motor activity on some
indicators of morphological and functional indicators of stu-
dents.

Discussion

Indicator Measurement Group 1 (n=20) Group 2 (n=20)

[ 63,8+13,3 65,5+14,0
A, %

I **89,1£9,9 71,6+16,8

| 78,2+7,9 77,5£7,5
B, %

Il *87,5+6,1 **89,9+11,6

[ 58,3+12,7 57,5+13,0
C, %

I **79,9+10,5 *69,9+11,6

[ 58,0+7,7 58,9+6,9
D, %

I **85,6+10,9 *69,9+14,1

[ 66,3+7,5 68,4+8,1
Health, %

I **91,1£8,9 *80,5+13,6

| 77,2+8,4 78,077
B, %

I **89,6+6, 1 *88,5%£15,7

| 63,2+11,8 64,1+11,0
B,, %

I **91,6+9,9 **89,4+13,5
HR, beats [ 70,1+10,9 70,3+11,5
per min."" I 72,4+9,7 71,9+8,4
SDNN, [ 86,7+20,1 87,3+21,5
ms Il 88,9+22,5 89,4+20,3

Note: A - level of adaptation; B — vegetative regulation; C — central
regulation; D — psycho-emotional state; Health — integral indicator
of health; B1 — level of regulation; B2 - reserves of regulation; HR —
heart rate; SDNN — standard deviation of N-N intervals; | — indicators
before the functional test; Il — indicators after the functional test; sig-
nificance of differences according to the Mann-Whitney U-test when
comparing values for groups according to the mean values of the
sample: * - p<0,01-0,05, ** — p<0,001.

Table 3
Indicators of the physical condition of students
during the study, X*S

Indicator Measurement Group 1 (n=20) Group 2 (n=20)
VC, | I 3,410,5 3,410,5
I **3,910,3 **4,0+0,2
Body weight, kg I 80,0+2,7 81,2+3,3
I 79,9+3,2 78,1+4,0
PWC,,,. I 980,5+50,5 1010,2+44,8
(Wemin<kg™') I **1222,6+£33,4  **1348,4+29,7
. I 220,5+17,3 222,4£19,5
Bir wa 1000 m, ¢ I 2156+137  *210,8£22,1

Note: VC - vital capacity of the lungs; | — indicators at the beginning
of the study; Il - indicators at the end of the study; Significance of dif-
ferences according to the Mann-Whitney U-test when comparing val-
ues for groups according to the averages of the sample: * — p<0,01-
0,05, ** — p<0,001.

To assess the characteristics of the morphological and
functional adaptations of the body of students regularly en-
gaged in physical culture and sports recreational motor ac-
tivity, two groups of indicators were selected. The first group
of indicators was recorded by hardware and allowed for an
express assessment of the functional state of the cardiovas-
cular system of students. They reflect the features of morpho-
logical and functional changes in response to dosed physical
activity.

The conducted studies have shown that short-term fixed
physical load affects the indicators characterizing the adaptive
capabilities of the functional systems of the students’ body.
The initial characteristics of the subjects were characterized
by the normotonic type of autonomic regulation in terms of A,
B, C, D, H. After the Martinet-Kushelevsky test, the reaction of
the organism of the participants in groups 1 and 2 was char-
acterized by the predominant activity of the parasympathetic
division of the autonomic nervous system in the regulation of
heart rate. Indicators B, and B, characterize the current volt-
age level of control systems and the reserves of these sys-
tems. The dynamics of these characteristics in both groups
of subjects is similar. This indicates an increase in reserves
and regulation in response to dosed physical activity. The
subjects of both groups showed timely normalization of the
heart rate after the third minute of rest after the test load. The
values of the SDNN indicator reflect the general variability: its
low values indicate the predominance of low-frequency com-
ponents in the regulation; high reflect the dominant influence
of the parasympathetic link. The dynamics of this indicator in
both groups did not change. This indicates a similar effect of
classes according to different programs of physical exercises
on the functional state of the cardiovascular system. The in-
significant effect is associated with the short duration of the
use of exercise programs.

The next group of indicators determines the features of
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the adaptation of the life support systems of the students’ or-
ganism. It contains labile characteristics that characterize the
performance and endurance of the individual.

The action of the selected physical activity programs is
effective in terms of a significant improvement in most indica-
tors in both groups of subjects. The only exception is body
weight. However, the interpretation of this indicator is limited
within the framework of the current study, because the analysis
of changes in body composition was not carried out. Conse-
quently, physical activity according to the proposed programs
did not have a significant effect on the correction of the weight
of the subjects. It should be noted that the level of endurance
in group 1improved according to the results of the 1000 mrun,
but is less pronounced than in group 2. Clearly, higher values
of the level of regulation (A) and psycho-emotional state (D)
in students of group 1. After all, playing activities involve mul-
tiple changes in the load in different bioenergetic zones. This
improves regulation. Play is emotional in nature. This is ex-
pressed in its greater influence on the psycho-emotional state
compared to the routine nature of most athletics exercises.
Higher performance of group 2 students in the PWC170 test
characterizes the benefits of athletics for increasing the level
of working capacity. The obtained intergroup differences at
the end of the study confirm the peculiarities of the influence
of classes of different motor activities on the morphological
and functional indicators of students.

In accordance with the hypothesis of the study, test pro-
cedures and indicators for determining the instantaneous re-
action and medium-term adaptation of the morphological and
functional structures of the students’ body were selected. For
the current experimental sample, there was no significant
difference in the effects of predominantly different types of
training loads, according to the results of the body’s response
to a dosed physical load. The obtained data complement the
idea of the characteristics of the adaptation of the cardio-
vascular system, as well as the morphological and functional
adaptations of the body of student youth to physical activity
(Kondakov et al., 2018; Brezdeniuk et al., 2021; Hryshko et
al., 2021; Petrachkov &Yarmak, 2021). We believe that it is the
increase in the regularity of classes, and not their predomi-
nant focus, that is the factor contributing to the improvement
of morphological and functional indicators, the increase in the
adaptation of the life support systems of the students’ body
and the increase in the overall level of physical activity. At the
same time, the methods of performing a fixed training load
(acyclic / cyclic types of motor activity) have some advantage
in relation to increasing physical endurance. Such programs
should be built taking into account the principles of physical
education.
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Conclusions

It has been established that two-month classroom les-
sons on the programs of physical exercises of the game and
suppressive orientation contribute to the change in the mor-
phological and functional indicators of students. This is ex-
pressed in the dynamics of indicators of the physical condition
and the body's response to dosed physical activity. The spe-
cial thing is that, against the background of dynamic improve-
ment in the indicators of regulation, no pronounced changes
in the integral indicators of the cardiovascular system of the
subjects were found. Consequently, the duration and volume
of the load in both programs of physical exercises were insuf-
ficient to create significant adaptations of the cardiovascular
system of the subjects. We believe that an increase in the
number of physical education classes will optimize the amount
of load and create a more pronounced effect on the state of
the cardiovascular system of students. This will also increase
the variability of the physical education program against the
background of a decrease in the period of training in certain
types of physical activity. After all, positive changes in the in-
dicators of the body of students on the presented programs
were revealed. They were similar for both groups of 1st and
2nd year students, regardless of the predominant direction of
physical activity. However, regarding the increase in working
capacity and endurance, exercises of a cyclic / acyclic na-
ture have an advantage. In turn, sports games contribute to
a greater improvement in regulation and psycho-emotional
state. This should be taken into account when programming
health and conditioning physical education classes in the
classroom. The presented results have practical application
in the direction of improving the program material for the aca-
demic discipline «Physical Education» in higher education
institutions. The data obtained expand the understanding of
the importance of regular physical activity as a guarantee of
the formation of students’ physical health. Taking into account
the current results, it is planned to develop a comprehensive
program of physical culture and health work with students of a
special medical group.
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Some life skills of female wheelchair
basketball players

Mostefa Ayad
Mouloud Kenioua

Abstract

Purpose: the current study aimed to know the level of life skills of female wheel-
chair basketball players and statistical differences in the life skills of female wheelchair
basketball players according to team affiliation.

Material & Methods: the study was conducted on female wheelchair basketball
players, where the study sample amounted to 30 players. The life skills scale prepared
by Al-Sutri (2007), which contains four dimensions, was adopted; the skill of communi-
cation, the skill of teamwork and cooperation, the skill of taking personal responsibility,
and the skill of physical and technical.

Results: the results showed that the mean values of the life skills dimensions
ranged between (3.40 and 4.18), and the mean value of the total score of the scale
amounted to (3.80), which indicates there were a high degree of life skills. And there
were no significant differences between female wheelchair basketball players accord-
ing to team affiliation in the life skills.

Conclusions: it was found that the level of life skills of female wheelchair bas-
ketball players is high. It is very important to develop special sports programs that en-
hance the life skills of persons (male/female) with disabilities, considering the type and
severity of the disability.

AHoTauin

MocTteda Aap i Mynya Keniya. [eski XUTTEBi HaBM4YkKM GackeTOonicTOK
Ha Biskax. MeTa: naHe OOCHIOXKEHHS CMPSIMOBAHE Ha BUBYEHHS PIBHS XUTTEBUX
HaBMYOK 6ackeTOONICTOK-BI3OYHULL Ta CTATUCTUYHUX BIAMIHHOCTEN Y XUTTEBUX
HaBMykax 6ackeTbONICTOK-BI3OYHMLL 3aNIEXHO Bif, B3aemogii B komaHai. MaTtepian
Ta MeToaM: OOCHIOXEHHS NpoBoausiocs Ha 6ackeTOosicTkax-Bi3oUHULUAX, BMbipka
cknagana 30 cnopTCMeHOK. Byno NpunHATO WKany XUTTEBUX HABUYOK, NiArOTOBAEHY
Al-Sutri (2007), 9Ka MiCTUTb YOTUPW BUMIPUW: BMiHHS CMISIKyBaTUCS, BMiHHA npawuioBaTn
B KOMaHAi Ta cniBnpaoBaTi, BMiHHA 6paTtn Ha cebe 0CoOMCTY BiAMNOBiOANbHICTb,
®i3nYHI Ta TEXHIYHI BMiHHSA. Pe3ynbTaTu: OTpUMaHi pesynstati NpoAEMOHCTPYBau,
O CepenHi 3Ha4YeHHs napamMeTpiB XUTTEBUX HABUYOK NepebyBanu B Aianal3oHi Bif,
(3,40 no 4,18), a cepeaHe 3Ha4YeHHs 3aranbHOro 6any 3a wkanotw ctaHosuno (3,80),
L0 BKA3Y€E Ha BUCOKNIA PiBEHb XUTTEBUX HABNYOK. pK LLbOMY CYTTEBUX BiAMIHHOCTEN
Mixx 6ackeTO0oslicCTKaMU-BI30OUYHULSAMM 3aNIEXHO Bif, B3aEMOAII y KOMaHAj Y XUTTEBUX
HaBMYKkax BUSBMEHO He Oyno. BUCHOBKM: BCTAHOBMEHO, WO PiBEHb XUTTEBUX
HaBMYOK Yy 6ackeTOONICTOK-BI30YHML BUCOKNA. OTpUMaHi pe3ynstaTi AOCHIAKEHHS
NPOAEMOHCTPYBaIN  HEOOXIOHICTE PO3POOUTK CcreuianbHi CAOPTUBHI  Nporpamu,
SIKi MOKPALLYIOTb XUTTEBI HABUYKM NOAEN 3 0coOnMBMMKU di3nyHUMK noTpebdamu
(4ONOBIKM/XIHKIN) 3 ypaxyBaHHAM TUMY Ta FPynu iHBanigHOCTI.

Introduction

Human societies include many disabled people, young or old, male or female, due
to diseases, wars, natural and human disasters and poor social conditions (Sikorska &
Gerc, 2018). This category of people is destined to be in a state of physical, sensory
or mental deficiency due to hereditary or acquired injuries, which makes them unable
even to carry out daily tasks without dependence on others, and this category is the
category of people with special needs (Martin, 2005).

In the current era, the interest of societies in people with special needs has in-
creased, based on the principle of equal opportunities, and education, sports and rec-
reational activities have become for all (Sinason,1992). Motor disabilities category (fe-
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male and male) has a lot of attention and benefit from various
sport programs through care and rehabilitation so that they
can live according to their potentials and abilities (Malm et al,
2019).

Wheelchair basketball, which has attracted many people
with motor disabilities, whether male or female, is considered
a movement sport of great functional and psychological ben-
efit, and all body systems participate in its performance (De
Witte et al, 2016). And after women’s wheelchair basketball
was just a recreational and therapeutic sport, it has now be-
come a competitive sport of a high level, the goal of which is to
achieve high achievements and great results and win various
local, national and international championships(DePauw&
Gavron, 2005).

Life skills are an imperative for all members of society,
especially for the disabled, because of the requirements that
individuals need to conform to themselves and the society in
which they live, which helps them solve daily problems and
interact with everyday situations(Bbhler et al,2008; Singla et
al,2020). Several studies (Goudas, et al,2006. Celenk, 2021;
Martin,2012;Holloway, & Long,2019) in the field of motor dis-
ability have recommended the necessity of practicing sports
activity and preparing training programs that suit the charac-
teristics of this category, which helps in developing the skills
that help them to meet life requirements.

There is a lack of previous studies that dealt with the life
skills of women with motor disabilities who engage in various
recreational and competitive sports activities. That is why the
importance of the current study, which aims to know the level
of life skills of female wheelchair basketball players and sta-
tistical differences in the life skills of female wheelchair bas-
ketball players according to team affiliation.

Material and Methods of the research

Participants:

The study was conducted on female wheelchair basket-
ball players, where the study sample amounted to 30 players,
who play in the Mustapha Ben Bouland Club (Ouargla), the
Hodna Club (M’sila), and the Intisar Bashar Club (Bashar).
These clubs are active in the National Wheelchair Basketball
Championship. The exploratory study also consisted of 12
female wheelchair basketball players. All sample members
agreed orally and in writing to participate in the study.

Statistical analysis:

The Statistical Package for the Social Sciences (IBM
SPSS) version 26 was used to get the results (Pearson cor-

relation coefficient, Cronbach’s alpha coefficient, split half,
Spearman Brown, mean, standard deviation, one-way ANO-
VA).

The measure:

The life skills scale prepared by Al-Sutri (2007), which
contains four dimensions, was adopted; the skill of commu-
nication dimension (9 items ), the skill of teamwork and co-
operation dimension (6 items), the skill of taking personal re-
sponsibility dimension (8 items), and the skill of physical and
technical dimension (14 items). The formulation of the scale
items was positive, and the answer was evaluated on a five
Likert type scale (always= 5, often= 4, sometimes= 3, rarely=
2, never= 1. The range of scores are shown in the table 1.

Table 1
Shows the range of scores
Level of ) .
scores very high  high average Low  very low
Rangeof (54, 41934 33926 25918 1.79-1
scores

To verify the validity of the scale, the researchers calcu-
lated the internal consistency of the scale (construction va-
lidity), by calculating the correlation coefficients (Pearson's
method) between each statement and the total score of the
scale (Table 2).

Table 2 showed the degree of correlation of each item
in the life skills scale with the total score of the scale, which
shows that the scale items are related to the total score of
the scale, which means that there was a statistically signifi-
cant correlation. The life skills scale was characterized by high
validity. Table 3 showed that the value of Cronbach’s alpha
coefficient was equal to (.84), and the value of the split-half
coefficient (Spearman-Brown) was (.80). Results of the table
3 showed that the reliability coefficients of the scale were a
function.

Table 3
Reliability coefficients of the life skills scale
Scale ltems Cronbach’s split half
alpha Sperman Brown
the life skills 37 .84 .80

Results of the research

1 - The level of life skills of female wheelchair basketball
players is high.

Table 2
Shows the Pearson correlation coefficient of the life skills scale items with the total score
correlation correlation correlation correlation
Items . Items . Items . Items .
coefficient coefficient coefficient coefficient
01 241 11 .394 21 .342 31 .599
02 .337 12 A71 22 .205 32 .527
03 419 13 .509 23 .055 33 373
04 488 14 .340 24 .344 34 .300
05 .239 15 244 25 A71 35 .279
06 448 16 .323 26 .256 36 .386
07 .308 17 .284 27 405 37 .434
08 .319 18 .053 28 .549
09 .258 19 134 29 464
10 102 20 557 30 .269
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Table 4
Shows the means and standard deviations of the
life skills scale dimensions

. . Level of
Dimensions M SD scores
The skill of communication 412 .485 high
The skill of teamwork and cooperation 4.18 .517 high
The skill of taking personal responsibility 3.50 .687 high
The physical and technical skill 3.40 .716 high
Total 3.80 .515 high

M = Mean; SD = Standard deviation

Through the results of Table (4), it was found that the
mean values of the life skills dimensions ranged between
(3.40 and 4.18), and the mean value of the total score of the
scale amounted to (3.80(,which indicates there were a high
degree of life skills.

2 - Statistical differences in the life skills of female wheel-
chair basketball players according to team affiliation.

Table 5
Analysis of variance (one-way ANOVA) to test the
significant differences in the life skills

Vollum 26 No. 3, 2022

most important skills acquired when playing basketball on
wheelchairs, whether for men or women. Wheelchair basket-
ball players are characterized by cooperation, and communi-
cation between team members, in addition to psychological
skills in the form of mutual trust between players, and a sense
of responsibility to achieve the desired goal (Celenk, 2021).
The main goal of physical activity is to acquire some physical
and technical qualities (Goudas et al, 2006).

Despite the harsh climatic conditions (the desert envi-
ronment) and the culture of society that sees women as in-
ferior to men, the female wheelchair basketball players still
practice their sports activities (Nauright, 2012; Limoochi and
Le Clair, 2011).

It was found that there are no statistically significant dif-
ferences between female wheelchair basketball players ac-
cording to their affiliation with sports teams. The reason is
that the expectations of the players towards life skills and their
abilities towards performance had the same positive feelings
(Gerling et al, 2014; Hutzler et al, 2016). The players from
the same sports specialization have one goal, which is to
achieve victories and highlight some personal traits such as
self-confidence and self-realization (Richardson et al, 2017).
In addition, all sports teams belong to the same environment
(Walseth, 2008; Tamminen & Gaudreau, 2014).

Conclusions

Sum of
Variance source Squares DF SMean F Sig.
quare
Between Groups 1.218 2 .406 1.615 .210
Within Groups 6.540 28 .252
Total 7.759 30

In table 5, analysis of variance (one-way ANOVA) was
used to test the significant differences in the life skills of fe-
male wheelchair basketball players according to team affili-
ation. F value reached (1.615), when the degree of freedom
was (2) between the groups, and the level of significance was
(0.05). Consequently, there were no significant differences
between female wheelchair basketball players according to
team affiliation in the life skills.

Discussion

The life skills of female wheelchair basketball players
were high. The reason is the positive participation in various
sports activities, regular and continuous training, and various
organized competitions throughout the sports season. What
gave the female players some life skills such as the skill of
social communication, cooperation, teamwork among mem-
bers of one team, taking responsibility within the team, as well
as acquiring some physical and technical qualities. Greve and
Sedenbach (2021) indicated that life skills are among the
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Through the previous results, it was found that the level
of life skills of female wheelchair basketball players.is high
and there are no statistically significant differences in life skills
according to their affiliation with sports teams. It is very im-
portant to develop special sports programs that enhance the
life skills of persons (male/female) with disabilities, taking into
account the type and severity of the disability, employing life
skills in sports activities programs by linking what a disabled
person takes and what he/she faces in his/her daily life situa-
tions, and opening special sports centers and clubs for peo-
ple with disabilities (female / male) so that they can practice
various sports on a regular basis.

Author Contributions

Mostefa Ayad; study design/planning, data collection/entry.
Mouloud Kenioua; data analysis/statistics, data interpretation, man-
uscript preparation, literature analysis/search.

Conflicts of Interest
The authors declare no conflict of interest.

Funding
This article didn’t receive financial support from the state, pub-
lic or commercial organizations.

Al-Sutri, Hassan Omar Saeed (2007). The effect of using some modern teaching methods in employing life skills in physical
education curricula based on the knowledge economy. Unpublished Ph.D., College of Graduate Studies, University of

Jordan.

Bbhler, A., Schruder, E., & Silbereisen, R. K. (2008). The role of life skills promotion in substance abuse prevention: a mediation
analysis. Health education research, 23(4), 621-632. https://doi.org/10.1093/her/cym039

Celenk, 3. (2021). Motivation Affects Sports and Life Skills in Physical Disabled People. Journal of Educational Psychology-
Propositos y Representaciones, 9. http://dx.doi.org/10.20511/pyr2021.vOnSPE3.1161

De Witte, A. M., Hoozemans, M. J., Berger, M. A., van der Woude, L. H., & Veeger, D. H. (2016). Do field position and playing
standard influence athlete performance in wheelchair basketball? Journal of sports sciences, 34(9), 811-820. https://

doi.org/10.1080/02640414.2015.1072641

73




SLOBOZHANSKYI HERALD OF SCIENCE AND SPORT

Vollum 26 No. 3, 2022

DePauw, K. P.,, & Gavron, S. J. (2005). Disability sport. Human Kinetics.

Gerling, K. M., Miller, M., Mandryk, R. L., Birk, M. V., & Smeddinck, J. D. (2014). Effects of balancing for physical abilities on
player performance, experience and self-esteem in exergames. In Proceedings of the SIGCHI Conference on Human
Factors in Computing Systems (pp. 2201-2210). https://doi.org/10.1145/2556288.2556963

Goudas, M., Dermitzaki, I., Leondari, A., & Danish, S. (2006). The effectiveness of teaching a life skills program in a
physical education context. European journal of psychology of education, 21(4), 429-438. https://doi.org/10.1007/
BF03173512

Greve, S., & Sbdenbach, J. (2021). ‘Save the queen’: female national wheelchair basketball players in gender-segregated
and gender-mixed competitive sport. German Journal of Exercise and Sport Research, 1-7. https://doi.org/10.1007/
$12662-021-00791-x.

Holloway, J. M., & Long, T. M. (2019). The Interdependence of Motor and Social Skill Development: Influence on Participation.
Physical therapy, 99(6), 761-770. https://doi.org/10.1093/ptj/pzz025

Hutzler,Y,, Barda, R., Mintz, A., & Hayosh, T. (2016). Reverse Integration in Wheelchair Basketball: A Serious Leisure Perspective.
Journal of Sport and Social Issues, 40(4), 338-360. https://doi.org/10.1177/0193723516632043.

Limoochi, S., & Le Clair, J. M. (2011). Reflections on the participation of Muslim women in disability sport: hijab, Burkini®,
modesty and changing strategies. Sport in Society, 14(9), 1300-1309. https://doi.org/10.1080/17430437.2011.6147
88

Malm, C., Jakobsson, J., & Isaksson, A. (2019). Physical Activity and Sports-Real Health Benefits: A Review with Insight into the
Public Health of Sweden. Sports (Basel, Switzerland), 7(5), 127. https://doi.org/10.3390/sports7050127.

Martin, J. J. (2005). Sport psychology consulting with athletes with disabilities. Sport and Exercise Psychology Review, 1(2),
32-39.

Martin, J. J. (2012). Chapter 45-Athletes with physical disabilities: Chapter taken from Routledge Handbook of Applied Sport
Psychology ISBN: 978-0-203-85104-3. Routledge Online Studies on the Olympic and Paralympic Games, 1(44), 432-
440.

Nauright, J. (Ed.). (2012). Sports around the World: History, Culture, and Practice [4 volumes]: History, Culture, and Practice.
Abc-Clio.

Richardson, E. V., Papathomas, A., Smith, B., & Goosey-Tolfrey, V. L. (2017). The psychosocial impact of wheelchair tennis on
participants from developing countries. Disability and rehabilitation, 39(2), 193-200. http://dx.doi.org/10.3109/09638
288.2015.1073372

Sikorska, I., & Gerc, K. (2018). Athletes with disability in the light of positive psychology. Baltic Journal of Health and Physical
Activity, 10(1), 64-76. doi: 10.29359/BJHPA.10.1.07

Sinason, V. (1992). Mental handicap and the human condition: New approaches from the Tavistock. Free Association Books.

Singla, D. R., Wagas, A., Hamdani, S. U., Suleman, N., Zafar, S. W., Saeed, K., ... & Rahman, A. (2020). Implementation and
effectiveness of adolescent life skills programs in low-and middle-income countries: A critical review and meta-analysis.
Behaviour research and therapy, 130, 103402. https://doi.org/10.1016/j.brat.2019.04.010

Tamminen, K. A., & Gaudreau, P. (2014). Coping, social support, and emotion regulation in teams. In Group dynamics in
exercise and sport psychology (pp. 222-239). Routledge.

Walseth, K. (2008). Bridging and bonding social capital in sport—experiences of young women with an immigrant background.
Sport, education and society, 13(1), 1-17. https://doi.org/10.1080/13573320701780498




SLOBOZHANSKYI HERALD OF SCIENCE AND SPORT

Vollum 26 No. 3, 2022

Effects of a Reathletization protocol after
ACL ligamentoplasty on performance of Algerian
professional soccer player: A case study

"Faculty of Humanities and Social Sciences, University of

Houar Abdelatif’
Kacem Abdelhadi?
Guemriche Nasredine®
Zaoui Abdelkader®
Chiha Fouad®

Zerf Mohamed*

Tissemsilt, Algeria

Ibrahim, Algiers, Algeria

Algeria

Abstract

Purpose: this study checks the effects of the reathletization protocol following
anterior cruciate ligament (ACL) reconstruction in each of the anthropometric param-
eters, muscle strength and aerobic capacity.

Material & Methods: we present a 12-weeks case-study account for an Alge-
rian professional soccer player participated in this study (age: 21 years, height: 1.71
m, weight: 62.5 kg, body mass index: 21.37 and %body fat: 9.17%).

Results: the authors have comparing the results recorded in measurements
and tests before and after 12-weeks of reathletization protocol applied to the profes-
sional soccer player, which was intended. First: anthropometric parameters; weight
increased by (+3.6 kg, +5.76%) and body mass index by (+1.23, +5.75%). % body
fat had decreased by (-1.8 kg, — 19.62%). Their thigh perimeter at 10 and 15 cm from
the patella had increased respectively ((injured side; at 10 cm (+4 cm, 9.75%) and at
15 cm (3cm, 6.83%)), ((healthy side; at 10 cm (+2.5 cm, 5.61%) and at 15 cm (2.5
cm, 5%)). Second: muscle strength tests increased in; Prone plank test (1.14 min,
52.77%). Countermovement jump (14.68 cm, 45.66%). Single-leg jump (healthy side;
0.57 cm, 39.04%), (healthy side; 0.1 cm, 4.76%) and Two legs jump increased by
(0.43 cm, 22.63%). Third: aerobic capacity; intermittent fitness test increased in: IFT;
(2.5 km/h, 14.28%) and maximal O, consumption (5.65 mL/min/kg, 11.85%). Heart
rate measurements decreased in maximum HR (10 bpm, 5.26%), and resting HR (10
bpm, 16.66%).

Conclusions: after 12-weeks of reathletization protocol, the statistics values in-
dicated a greater significant improvement in the performances of the soccer player. A
study with larger population should be undertaken.

Keywords: return to sport, Injury, physical and anthropometric parameters.

AHoTauin

Xoyap A6penatidp, Kacem AOpenbxapi, N'yempiyue Hacpepin, 3ayi AG-
aenbkagep, Ynxa dyan, 3epd Moxamen. Bnnme peatnetusauii 3a npo-
TOKOJIOM nicns niraMeHTornJacTUKU nepenHbol XPecTononioHol 3B'a3Ku
Ha npauespaTtHiCTb amkumpcbkoro npodeciiiHoro c¢yrbonicta: TemaTuyHe
pocnigxeHHsa. MeTta: y UbOMY OOCNIOKEHHI NEPEBIPAETLCA BMIMB peatneTmaaLtii
3a NPOTOKOJIOM MiC/si PEKOHCTPYKLIii nepeaHboi xpectononibHoi 3B'a3ku (MKC) Ha
KOXEH 3 aHTPOMOMETPUYHMX NnapamMeTpiB, CUOBI Ta aepobHi nokasHukn. MaTepian
Ta MeToAMn: NoJaHo 3BiT NMPo 12-TMkXHEBE TeMaTUyHe OOCHIAXKEHHS amKUMPCbKO-
ro npodeciriHoro ¢yrbonicta, akuii 6paB y4acTb Y LbOMY A0CHiIAKEHHI (Bik: 21 pik,
3picT: 1,71 m, Bara: 62,5 kr, iHaekc macu Tina: 21,37 i % xupy: 9,17%). Pe3aynbTa-
TW: aBTOPM NOPIBHANN Pe3yNbTaTy BUMIPIOBaHb Ta TeCTiB NpodeciiHoro dyrbonicta
0o Ta nicnga 12-TMXXHEBOro 3aCTOCYBaHHA peaTneTnsadii 3a NpoTokosom. MNo-neplue,
30iblWMANCS pe3ynbTaTi B aHTPOMNOMETPUYHMX napamMeTpax: Bara 36inbluvnacs Ha
(+3,6 kr, +5,76%), a iHoekc macu Tina Ha (+1,23, +5,75%), BiACOTOK XMPY B OPraHiami
3MeHLwmBes Ha (-1,8 kr, - 19,62%), 36inbwmnucsa napameTpu cterHa Ha 10 i 15 cm
BifL KONIHHOI Yalleyku BiANOBIAHO — yLIKOAXeHa cTopoHa: Ha 10 cm (+4 ¢cm, 9,75%) Ta
Ha 15 cm (3 cm, 6,83%), 3nopoBa cTtopoHa — Ha 10 cm (+2,5 ¢cMm, 5,61%) Ta Ha 15 cm
(2,5 cm, 5%). Mo-gpyre, 36iNbWMAVCS PE3YNLTATU B CUIOBMX TECTax: MiaHKa nexa-
un (1,14 xB, 52,77%), cTpnbOK 3 KOHTPPYXOM (14,68 cm, 45,66%), cTpMOOK Ha OOHIN
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HO3i (ywkomxkeHa ctopoHa: 0,57 cm, 39,04%), (3mopoBa CTo-
poHa: 0,1 cm, 4,76%) Ta cTpnbOK Ha ABOX HOrax 36i/bLLIMBCS
Ha (0,43 cm, 22,63%). MNo-TpeTe: 3MiHM aepOBHNX MOXJTMBO-
cTein, iHTepBanbHUin diTHec-TecT (IPT) 36inbwMBCA Ha (2,5
km/ron, 14,28%) Ta MakcmmasbHe cnoxvieaHHs O, (5,65 min/
xB/kr, 11,85%) Moka3Hukn poboTr cepLs 3HUXKYBANNCS Npu
MakcumanbHin YHCC (10 ypapis Ha xBunuHy, 5,26%) ta YCC
y cnokoi (10 yaapis 3a xsunuvHy, 16,66%). BucHoBkM: nicns
12 TkHIB peatneTmaalii 3a NPOTOKOIOM CTaTUCTUYHI AaHi
CBifYaTb MPO 3HAYHe MOKpalleHHs pedynbTaTiB dyTbonicTa.
Hapani cnig npoBecTy ocniakKeHHs 3 6inbLUo BUOIPKOLO.

Introduction

Soccer offers multiple physiological and psychosocial
benefits, but unfortunately the risk of injury is also high (Lar-
ruskain et al., 2018). In professional soccer, injuries have a
significantimpact on athletic performance, the economy, and
player health (Zouhal et al., 2021).

The ultimate goal of professional soccer clubs is to win
games, titles and trophies. Avoiding injuries is critical to the
team’s success; a low number of injuries allows coaches
to have the most complete roster (usually about 25 players
from which to choose the 11-member team) for training and
matches (Ekstrand et al., 2021). In fact, others (Hogglund et
al., 2013)(Eirale et al., 2013)(Arnason et al., 2004) have al-
ready shown that injuries negatively affect performance and
that a lower injury rate is related to success in national and
international matches. Hence, avoiding injuries is of utmost
importance (van Mechelen et al., 1992).

In professional soccer, lower extremities are the most
common body part prone to injury (84.1%) (Zouhal et al.,
2021). Anterior cruciate ligament (ACL) sprains (Duval, Le-
hance, et al., 2017) and rupture are the most frequent knee
injury incurred during participation in sports and especially in
football (Alizadeh et al., 2022).

Rupture of the anterior cruciate ligament (ACL) is usually
due to a forced movement beyond the ligament’s ability to re-
sist, sudden stops or changes in direction (Picard et al., 2021)
jumping and landing (Ampatzis et al., 2021). It is rightly con-
sidered as the most common serious knee injury associated
with sports activity (Rodineau, 2014). One of the reasons for
a ligamentous knee injury and repetitive trauma in the joint is
a decreased static and dynamic postural control of the lower
limb (Grueva-Pancheva & Stambolieva, 2021).

ACL rupture is one of the most serious injuries associ-
ated with participation in football (soccer), (Montalvo et al.,
2019) and sometimes career threatening injury for the male
professional football player. ACL injury can have serious con-
sequences for activity level and quality of life (Montalvo et al.,
2019).

Reconstruction of anterior cruciate ligaments (ligamen-
toplasty) causes anthropometric and muscular deficits in all
athletes (Puig et al., 2010) as well as a decrease in physical
performance, according to (Laboute et al., 2013) the deficit
in isokinetic muscle strength on the quadriceps ranges ac-
cording to the different studies from 23 to 40% at 6 months
and from 15 to 20% at 12 months after the intervention. Many
athletes with ACL-injuries have experienced changes in their
body composition, such as weight gain (Montalvo et al., 2019)
and increased body-mass and fat, as well as imbalances be-
tween healthy and injured-sides (Laboute et al., 2013).

The return to sport (RTS) continuum is based on a pro-
gression defined by three objectives: return to (participation,

sport and performance)(Albano et al., 2021) (Onofrio et al.,
2020).

To date, the process of returning to sport after ACL re-
construction is largely time-based, requiring a progressive
rehabilitation phase (Kostrub et al., 2020) and defining goals
that are the same and achievable (Albano et al., 2021).

Reathletization is an integral part of the rehabilitation of
athletes who has suffered the effects of de-training. in order to
make him/her physically and mentally fit for a return to com-
petition as soon as possible (Duval, Lehance, et al., 2017).
Such a reathletization program requires time, equipment and
a specific follow-up (Picard et al., 2021).

Hagglund et al. report that a reathletization program con-
ducted by fitness trainers with soccer players results in a 66%
decrease in the risk of new injuries the next season (Hagglund
etal., 2007).

In Africa, no study has addressed the problem of soccer
injuries either in terms of statistics or in terms of proposed
reathletization programs.

Therefore the purpose of this study was to propose a
reathletization protocol for an Algerian professional soccer
player who has undergone ACL surgery to allow him to return
to sports performance and reduce the risk of re-injury. The
second objective is to estimate the effect of this protocol in
improving the muscular strength and aerobic capacity of the
player, as well as the effectiveness of this protocol in reducing
the imbalance of strength and muscular volume between the
healthy and injured sides.

Material and Methods of the research

Participants

A forward soccer player (Age 21 years) sustained a non-
contact injury to his left knee. (Total ACL rupture). He under-
went an ACLR surgery. His characteristics are presented in
(Table 1).

Participant Player Consent Statement:

“l am indicating my consent to participate in the research. |
understand that the data collected from my participation will be
used primarily in a scientific article and | agree to its use in this
way”.

Table 1
Demographic characteristics of study sample
Height Weight
Age (cm) (kg) BMI % body fat Level
21 1.71 62.5 21.37 9.17% Professional

Note: BMI: Body Mass Index

Study protocol

The return of a soccer player from an ACL injury can be
a long and difficult process, which is the case in our study,
although the player may have recovered in medical terms af-
ter 6-months of ACL surgery (i.e. improvements in flexibility,
range of motion, functional strength, pain, neuromuscular
control, inflammation), preparation for competition requires
restoration of strength, power, speed, agility, and aero-anaer-
obic endurance to exposed levels in soccer. The return from
injury is a process that requires additional work on the part
of the injured player to regain competitive ability. The player
has expressed his willingness to start our reathletization
protocol during the period of (02/10/2021 to 25/12/2021),
according to the methodology divided into four important
phases and organized according to the capabilities of team-
work and the level of the player, which are as follows: Phase
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I, Functional Strengthening: (Improvement of strength levels
in specific contraction pattern regimes). Phase Il, Freedom
of Movement: (Stretching: restoring length for optimal range
of motion). Phase lll, Muscle Balance: (Processing agonist/
antagonist force relationships (regulating and braking move-
ment)). Phase IV, Motor Support: (Motor skill training/physi-
cal integrity). For more details on the reathletization protocol,
see (Fig.1).

Anthropometric measurements & physical tests

Skin folds

Harpenden skinfolds caliper (Model C-136 England)
were used to assess the thickness of the skin folds of the
biceps, triceps, subscapular area, and suprailiac area,
following the method described by Weiner et al. All skin folds
were assessed twice and averaged. If the two measurements
of a skinfold differed by >1.0 mm, the skinfold was measured
a third time and the average of the three values was calculated
(Van Der Wijden et al., 2013). The percentage of body fat was
estimated by using the method of Durnin and Womersley
(Joshi et al., 2008)

Thigh perimeter.

Thigh perimeter was measured by experienced football
fitness coach with a medical tape measure at 10 cm and 15
cm from the top of the patella of each limb. The difference and
% in the values thereby recorded before and after the reath-
letization protocol was calculated (Laboute et al., 2013).

Heart rate measurement.

The maximum HR was recorded immediately after the

Vollum 26 No. 3, 2022

30-15 IFT, and the resting HR was recorded immediately after
awakening using a portable heart rate monitor (Polar® Team?2
Pro, Kempele, Finland).

The single-leg (hopping) long jump.

Three maximal long jumps on the healthy limb and on the
injured limb were performed turn by turn. The first jump began
with the healthy limb. After each jump, the patient returned to
the starting line, changed sides (or legs) and carried out an-
other trial. The figures recorded for each limb were measured
in centimeters. The mean figure was then calculated for the
three jumps with the healthy limb and the three jumps with the
injured limb. Expressed in percentage, the mean difference
in jJump length between the healthy side and the injured side
provides simple quantification of the strength deficit on the in-
jured side (Laboute et al., 2013).

Two legs jump.

Standing Long Jump, A LJ test was used in this study to
test the anterior non rebounding jumping ability (explosive
strength capabilities of the leg musculature) (Minerva Medi-
ca, n.d.). Player performed 1-maximal bilateral anterior jump
with arm swing. Jump distance was measured from the start-
ing line to the point at which the heel contacted the ground on
landing. The validity and reliability of this test were previously
reported in literature (Cardinale et al., 2004).

Countermovement jump.

The starting position for the CMJ was a standing position
with a straight torso and fully extended knees with feet shoul-
der width apart (Holsgaard Larsen et al., 2007). Participants

REATHLETIZATION PROTOCOL (LCA Injure)
12-Weeks

Functional recovery
Week 1-2)

PHASE | l—h—

PHASE Il Reathletization period |

(Weak 3-7)

L]
QBJECTIVES

&

Specific recovery
(Week B-10)

PHASE 1

 Upper body strength training

- Stretching

- Movements [lunges, shifts, squats)

- Proprioception (stable ground, open eyes, bi-podal)
- Running ichool

- Molor imagery

- Physical wests, anthropomeiric measurements

- Upper body strength training

- Stretching

= Lower body muscular reinforcement in isometric then -concentric
- Propricception (stable ground, eyes closed, bi-podal them wni-
powdal

Increase in acrobic potential (coded running)
Motor imagery
Static plank

Upper body strength training

Stretching

Lower bBody muscle strengthening (concentric, eccentric and
mple plysmetric)

- Propricception (unstable ground, eyes closed, uni-podal)

= Anrobic powier « Maximim asrobic poswer (MAP) in % of IFT
= Dynamic lifting

= Coordination (support, frequency)

= Specific work with Ball

- Stairs

= Bicycle

Sharpening peried
[Week 11-12)

[runse v |
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- Muscle prevention (lower body)
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- Alactic speed (straight line then with change of direction)
- Muicular flexibility
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- Vivacity

= PFhwsical tests, anthropometnc measunrsments

Fig.1. Show the details of the reathletization protocol
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kept their hands on their hips throughout the jump. They were
instructed to perform a rapid downward movement (approxi-
mately 90° of knee flexion), and afterwards a rapid upward
movement to jump as high as possible.

Prone Plank Test.

For the prone plank test, player maintains a prone posi-
tion in which the body mass was supported by the toes and
forearms. Player was instructed to maintain a neutral position
of the spine and pelvis and to breathe normally during test-
ing. Elbows were directly below the shoulders, and forearms
and fingers were extending forward, while the feet were kept
shoulder-width apart. Each test was ended when the player
was unable to maintain their posture or their pelvis moved
up or down 5 or more centimeters. Each holding time was
recorded using a stopwatch. The holding time (seconds) of
the prone plank test was used for further analysis. The repro-
ducibility of this test has been confirmed in previous studies
(Tong et al., 2014),with reported ICC values of 0.99 (95%
confidence interval 0.98-0.99) and (coefficient of variation
[CV]) 2.0 6 1.56% (Jbimenko et al., 2019).

The 30-15 IFT.

The 30-15 IFT consists of 30-s shuttle runs interspersed
with 15-s passive recovery periods. Velocity is set at 8 km/h-1
for the first 30-s run, and speed is increased by 0.5 km/h ev-
ery 30-s stage thereafter (well-trained players can start the
testat 10 or even 12 km/h to save time). Players are required
to run back and forth between two lines set 40 m apart at a
pace, which is governed by a prerecorded beep. The prere-
corded beep allows the players to adjust their running speed
when they enter a 3-m zone placed in the middle and at each
extremity of the field. During the 15-s recovery period, players
walk in a forward direction towards the closest line (at either
the middle or end of the running area, depending on where
their previous run had stopped); this line is where they will
start the next run stage from. Players are instructed to com-
plete as many stages as possible and the test ends when the
players can no longer maintain the required running speed or
when they are unable to reach a 3-m zone in time with the au-
dio signal for three consecutive times. The velocity attained

during the last completed stage, determined as the player’s
VIFT. VO, max can be estimated from the VIFT according to
the following formula: VO, max 30-15 IFT(ml.-'min.kg™") =
28.3-2.15G-0.741 A-0.0357 W+0.0586 A x VIFT +1.03 VIFT,
where G stands for gender (female = 2; male = 1), A for age,
and W for weight (Buchheit, M, 2015).

Statistical analysis

The statistical treatment of our data was done by using
the formula percentage of variation between the pre-tests
and the post-tests by the following formula: ((New value-0Old
value) / Old value x 100)). The calculations were performed
on Microsoft Excel 2007 licensed (KGFVY-7733B-8WCK9-
KTG64-BC7D8).

Results of the research

Table 2 presents the results obtained by the anthropo-
metric measurements done on the professional soccer player
before and after the reathletization protocol. We have re-
corded an evolution in % in weight (kg) increased by (+3.6 kg,
+5.76%) and body mass index by (+1.23, +5.75%). % body
fat had decreased by (-1.8 kg, -19.62%).

Table 2

Evolution of anthropometric parameters
(between beginning and end of protocol: Weight,
BMI and %body fat)

An;g:g::‘c::leertsric Before After Difference \Z?'::teig:l
Weight (kg) 62.5 66.1 +3.6 +5.76%
BMI 21.37 22,60 +1.23 +5.75%
%body fat 9.17%  7.37% -1.8 -19.62%

Table 3 presents the results obtained by the thigh pe-
rimeters measurements and horizontal jump done on the
professional soccer player before and after the reathletiza-
tion protocol. We have recorded an evolution in % in his thigh
perimeter at 10 and 15 cm from the patella that had increased

Table 3

Evolution of thigh perimeters and horizontal jump. (Difference between beginning and end of protocol for
the following parameters: thigh perimeter at 10 cm, 15 cm and single-leg jump)

Thigh perimeter at 10 cm

Thigh perimeter at 15 cm

Single-leg jump

Before After D, \::ﬁir:ﬁga Before After D, \Z?‘{:t(:g:l Before After D, ‘Z?,iracﬁg:‘
Is 41 45 +4 9.75% 47 50 3 6.83% 1.46 2.03 0.57 39.04%
Hs 44.5 47 +2.5 5.61% 50 52.5 2.5 5% 2.10 2.20 0.1 4.76%
D, 7.86% 4.25% - - 6% 4.76% - - 30.47%  7.72% - -
Note: Is: Injured side, Hs: Healthy side, D,: Difference, D,: Deficit
Table 4

Evolution of muscle strength in % before and after the reathletization protocol

Tests Before After Difference Percent variation
Prone Plank Test min 2'.16” 3.30 1.14 52.77%
CMJ 32.15 46.83 14.68 45.66%
Two legs jump o 1.90 2.33 0.43 22.63%

Note: CMJ: Countermovement Jump.
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Table 5

Evolution Evolution of aerobic capacity. (Between beginning and end of protocol for the following
parameters: IFT, Vo2 max, maximum-HR and resting HR)

Tests Before After Difference Percent variation
IFT km/h 17.5 20 2.5 14.28%
30-151IFT
Vo, max mL/min/kg 47.65 53.30 5.65 11.85%
Maximum HR 190 180 10 5.26%
Heart rate bpm
Resting HR 60 50 10 16.66%

Note: IFT: Intermittent Fitness Test, Vo2 max: Maximal O2 consumption, HR: Heart Rate

respectively ((injured side; at 10 cm (+4 cm, 9.75%) and at 15
cm (3cm, 6.83%)), ((healthy side; at 10 cm (+2.5 cm, 5.61%)
and at 15 cm (2.5 cm, 5%)). Regarding single-leg jump we
have recorded an evolution in % in ((injured side; (0.57cm,
39.04%)), and ((healthy side; (0.1 cm, 4.76%)).

Table 4 presents the results obtained by the muscle
strength tests done on the professional soccer player before
and after the reathletization protocol. We have recorded an
evolution in % in the Prone Plank Test (1.14 min, 52.77%),
Countermovement jump test (14.68 cm, 45.66%), and Two
legs jump test increased by (0.43 cm, 22.63%).

Table 5 presents the results obtained by the aerobic tests
and measurements done on the professional soccer player
before and after the reathletization protocol. We have recorded
an evolution in % in the 30-15 IFT increased in: IFT (2.5 km/h,
14.28%), and Vo2 max (5.65 mL/min/kg, 11.85%), heart rate
measurements decreased in maximum HR (10 bpm, 5.26%)
and resting HR (10 bpm, 16.66%). For further clarification on
the results of our study, see (Fig. 2).

Discussion

The results of our study confirm the effectiveness of the
reathletization protocol and show a significant improvement
over the course of the protocol in anthropometric parameters,
volume and muscle strength and aerobic capacity. More ex-
actly, the body weight increased by (+3.6 kg, 5.76%), this
evolution in body weight had a positive impact on the body
mass index, which reached 22.6 after the protocol with a dif-
ference of (+1.23, 5.75%). This increase is explained by the
muscular hypertrophy because of the various muscular solici-
tations in particular in the 3rd stage (Speci ¢ Recovery). Body
fat undergoes a greater decrease (-1.8 mm, -19.62%), this
decrease in body fat percentage is due to the running work
(coded and uncoded) during most of the reathletization pe-
riod.

In comparison, the anthropometric values of our player
after the reathletization phase are close to the values of high
level footballers. Regarding weight (Zouhal et al., 2021) found

Percent variation in anthropometric measurements and physical tests

ANTHROPOMETRIC PARAMETERS
Weight (k) | 5 76%
BAMI O 5,75%
-19,62% I O body fat

THIGH PERIMETERS AT (10 cm, 15 <mi)
Injured side (10 cm)
Healthy Side (10 cmi)
Injured side (15 cm)
Healthy Side (15 cm)

551
I 5,83
5, 00%

MUSCLE STREMNGTH
Prone Plank Test
g

Two legs jump
single-leg jump
Injured side
Healthy Side I 4,76

AERDBIC CAPACITY

I O, TSE

[ FArsY
- ____________________________________________________EELN.I:]
I} T 3%

e 15, 04

IFT I 14, 787

Vol max
Maximum HR
Resting HR

[ 5, 26T

=30, 000 = 20,000 =10, 0400 0,00 10,00%

I 11,85

- EETWIL

20,00% 30,00% A0, 00 50,00% &0, 007%

Fig. 2. Show the variation between the beginning and the end of the reathletization protocol in the anthropometric

measurements and physical tests
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that professional soccer player weighs 69.1-81.3 kg (66.1
kg for our player). Depending on the study, the fat mass of
a player is between 7.5 (Owen et al., 2018) and 13.6% (Cle-
mente et al., 2019), (7.37% for our player). The Body Mass
Index (BMI) of soccer players is between 22.9 (Ingebrigtsen
et al., 2012) and 24.1 kg/m?(de Arabjo et al., 2019) (22.6 kg/
m? for our player).

More than 80% of professional soccer club physicians
surveyed in the study by (Delvaux et al., 2015) considered
muscle strength among the most critical criteria for returning
to competition after ACL plastic surgery to ensure a safe RTS.
A remarkable progression in volume and muscle strength,
thigh perimeter at 10 cm increased (4 cm, 9.75%) in the in-
jured side and (2.5 cm, 5.61%) in the healthy side,thigh pe-
rimeter at 15 cm also increased by (3 cm, 6.83%) in the in-
jured side and (2.5 cm, 5%) in the healthy side. These gains in
muscle volume are greater than that of (Laboute et al., 2013),
who achieved 1 cm following a program of rehabilitation and
leucine supplementation following ACL surgery. The muscle
strength of the injured leg evolved by 39.04%, and the injured
leg evolved by 4.76%, this great difference in evolution is due
to the great loss of strength after the ACL surgery. Condouret
et al. showed the persistence of an average strength deficit
of 10% (Duval, Lehance, et al., 2017) to 20% (Delvaux et al.,
2015) in the quadriceps and hamstrings. The bilateral deficit
of our player is up to 30.47%, this deficit was expected, be-
cause the deficit in isokinetic muscle strength on the quad-
riceps ranges according to the different studies from 23 to
40% at 6 months (Laboute et al., 2013), we see that this great
deficit is due to the total cessation of physical activity follow-
ing ACL reconstruction and the long period and delay in the
beginning of the process of reathletization. But through this
later, we were able to reduce the bilateral deficit in muscle
strength up to 7%, this value allows a more secure RTS, where
36% of doctors tolerate up to 10% of bilateral difference as
an essential criterion of RST (Delvaux et al., 2015) and it is
essential to decrease these muscular deficits (Paterno et al.,
2018), whether it is the strength of the hamstrings(Thomas et
al., 2013), which protect the transplant, or of the quadriceps,
which is correlated with persistent pain (Cristiani et al., 2020)
or recurrence (Schmitt et al., 2015).

The quantified values for our player indicated a greater
improvement in the muscular strength performances. The
player progressed in terms of general strength after the reath-
letization protocol, he was able to exceed 3 min of sheathing,
and this performance gave him self-confidence to return in
competition.

Regarding the vertical jump measured by the basis of
the CMJ test, and the horizontal jump measured by the basis
of the Two legs jump test, the results obtained in the pre-test
show the player’s weakness in lower limb strength (Duval, LE-
HANCE, et al., 2017), and reflect the effect of the cessation of
physical activity after the ligamentoplasty, as well as the play-
er’s fear of a new ACL rupture during squatting, jumping and
landing activities(Schmitt et al., 2015), that’s why psychologi-
cal support is mandatory in this phase (Picard et al., 2021),
(Johnson et al., 2016). Plyometric is often included in reath-

References

letization (Grueva-Pancheva & Stambolieva, 2021), especial-
ly in phase 3 allowing the player to make significant progress
and reach the values of professional players who have a CMJ
performance between 33.6 (Fernando et al., 2016) and 43.3
cm (Arcos et al., 2017).

Shuttle running is an integral part of professional soccer,
a long period of inactivity decreases aerobic performances
(Duval, LEHANCE, et al., 2017), the IFT test shows the prep-
aration of the patient for a return to competition, the player
showed no pain or fear of re-injury during the test, he present-
edaV, value of 20.5 km/h at the end of the protocoland a VO,
max value of 53.30 ml/min/kg, these values are acceptable to
return to competition, where the VO, max of the professional
players is between 56.8 (Owen et al., 2018) and 59.4 ml/min/
kg (Koundourakis et al., 2014). This VO, max value allows the
player to sustain high-intensity efforts and to optimize re-
covery between efforts (Zouhal et al., 2021). The maximum
heart-rate and the resting heart rate were influenced by this
reathletization protocol, they decreased by 10 pulses/min,
reflecting the good physiological responses related to this
reathletization protocol.

Conclusions

A progressive protocol after 6 months of ACL surgery
allows a complete recovery of the patient and a safer return
to competition. A 12-week protocol is adequate for optimal
reathletization, and allows: developing strength and aerobic
performance, presenting a lower risk of recurrence and re-
ducing bi-lateral deficits.

The results obtained are pertinent to the monitoring of
the functional status of football players after ACL ligamento-
plasty.

We feel it is important to emphasize the weakness of our
sample (one subject) which limits the statistical power of our
study. Further studies with a larger number of subjects are still neces-

sary.
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Effect of running classes on the stress level
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Abstract

The full-scale war in Ukraine is having a significant psychological and physical
impact on combatants. One of the negative consequences of war is combat stress,
accompanied by the action of stress factors that negatively affect psychological and
physical health, reducing the process of socialization to peaceful life. At the same time,
there are not enough studies covering the solution of these issues with the help of
adaptive physical culture (APC), which confirms the relevance of the chosen topic.

Purpose: to determine the impact of running classes on combatants who have
the consequences of combat stress.

Material & Methods: the research was carried out on the basis of the National
Council for Sports Rehabilitation of Defenders of Ukraine in Kyiv. It was attended by
40 combatants. The following methods were used in the course of the study: theoreti-
cal analysis and generalization of scientific and methodological literature, pedagogical
testing, pedagogical experiment, methods of mathematical statistics.

Results: at the end of the pedagogical experiment, the participants in the hostili-
ties determined the level of stress according to the “Modified method for determining
the level of stress by L. Ryder”, before and after running classes. Based on the data
after the study, it was found that at the initial stage, 77% of combatants had a high
level of stress, and 13% had an average level of stress. At stage 2, after the use of APC
(within 1 year), the level of stress among combatants was reduced to 50% — medium,
50% - low, which shows the effectiveness of the use of APC (running classes).

Conclusions: a study was conducted with the determination of the level of stress
according to the “Modified method of the level of stress according to L. Rieder” and the
positive effect of running was shown. Measures are proposed to help reduce the level
of stress among combatants.

The dynamics of the results indicates the stability of reducing the level of combat
stress with the help of running, which confirms the expediency of organizing the train-
ing process for combatants.

AHoTauisn

Hartania KpywwuHcbka, IpuHa Koryr, Ceprin MartBeeB, Marina Jag-
iello. Bnime 3aHaTtb 6irom Ha piBeHb CTpecy B Y4acHUKIB OOMOBUX Aiid.
MoBHOMacLITabHa BiiHa B YKpaiHi Y4HUTb 3HAYHUIA NCUXONOTYHNIA Ta Bi3NYHMIA BNANB
Ha yyacHukiB 6onoBux ain (YBM). OgHUM i3 HeraTMBHUX HacnigkiB BiliHM € 60oBWUIA
CTPEC, KNI CYNPOBOAXKYETLCH AJ€EI0 CTPEeC-PaKTOPIB, WO HEraTMBHO BMANBAOTb HA
NcuxonoriyHe Ta GisnyHe 340POB’A, ke B N04aJbLLIOMY 3HUXYE MPOLLEC couianidavii
[0 MMPHOro XNTTA. Pazom 3 TMM, OOCNIOXEHb, O BUCBITIIOBaIM © BUPILLEHHS LIMX
NUTaHb 3a OOMOMOIO amanTMBHOI @isnyHOoi KynbTypn (ADK) HepocTaTHbO, LLO
NiATBEPOXYE akTyasbHICTb 06paHoi TemMn. MeTa: BU3HAYUTK BNANB 3aHATb Birom Ha
yyacHukiB 6oiMoBux i, aki MaoTb Hacniakn 6onosoro cTpecy. MaTtepian i meTtoau:
nocnigXeHHs 3aificHioBannch Ha 6asi HauioHanbHOI paan cnopTuBHOI peabiniTauji
3axnCHUKIB YkpaiHn B M. KueBi. Y HboMy 6panu ydactb 40 yyacHukiB BOMOBUX AilA.
Mig, yac npoBeneHHs OOCNIOKEHHS 3aCTOCOBYBAIMCb HACTYMHI METOAN: TEOPETUYHNI
aHanis i ysarasibHeHHs1 HAQyKOBOT Ta METOANYHOI NliTepaTypu, NnegaroriyHe TeCTyBaHHS,
negaroriyHMn eKCNeEPUMEHT, METOOM MaTeEMaTUYHOI cTaTucTuki. PeaynbTatu: no
3aBepLUEeHHIoNeaaroriyHoro ekcnepuMeHTY, By4acHMKIBOOMOBUX Aii BU3HAYEHO PiBEHb
cTpecy 3a «MoangikoBaHOK METOAMKOIO Ha BU3HAYEHHS PiBHSA cTpecy J1. Pinepa», oo
3aHAaTb Oirom Ta nicnga. Buxoaauw 3 paHux nicna OoCnigXXeHHs BCTaHOBEHO, WO Ha
noyaTkoBoMy eTani'y 77% YB/, 6yB BUCOKMIA piBeHb CTpecy, a B 13% cepeaHili piBeHb
cTpecy. Ha 2 etani nicna BukopuctaHHsa ADK (Bnpoaosx 1 poky) 6yo 3HUKEHO PiBEHb
cTtpecy B YB/, 0o 50% — cepegHint, 50% — HM3bKOrO, L0 NOKa3ye Npo ePEKTUBHICTb

of combatants
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BukopuctaHHa APK  (3aHaTtTa  6Girom). BucHoBKMU:
NnPoOBEeOEHO OOCNIOKEHHA 3 BU3HAYEHHSAM PIBHIO CTpPecy 3a
«MoandikoBaHO METOAVKOIO PiBHA cTpecy 3a J1. Pinepa» Ta
nokasaHui NO3UTUBHUI BMNJIMB 3aHATbL Birom. 3anponoHoBaHi
3axoaM, WO CnpusTUMYTb 3HMXKEHHIO piBHA cTpecy B YB/.
JnHamika pe3dynbTaTiB CBiAUYNTbL NPO CTABINbHICTb 3HMXKEHHS
piBHSA OOMOBOIro CTpecy 3a A0MNOMOroto Biry, Wo niaTBepaxye
LOUINbHICTb OpraHisauii TpeHyBanbHOro npouecy ans Y.

Introduction

The full-scale war in Ukraine has a significant psycholog-
ical and physical impact on the combatants. One of the nega-
tive consequences of war is combat stress, accompanied by
the action of stress factors that negatively affect psychologi-
cal and physical health, which further reduces the process of
socialization to peaceful life.

According to scientific studies by Druz O. et al. (2016)
and Blinov O. (2022), about 80% of combatants were under
combat stress, which later transformed into post-traumatic
stress disorder (PTSD) of varying severity. 98% of combat-
ants need qualified assistance as a result of combat stress.

An analysis of the literary sources of scientists Blaut O.
(2021), Bryndikov Yu. (2018), covering the problem of the
recovery of combatants after combat stress, shows that mili-
tary doctors have traditionally dealt with this problem, among
which psychiatrists play a leading role. At the same time, the
effectiveness of sports rehabilitation as a means of restoring
combatants after combat stress is insufficiently covered in
scientific sources.

On May 12, 2018, the President of Ukraine signed a De-
cree on supporting the development of sports rehabilitation
for combatants. According to this document, combatants are
involved in sports competitions, training and physical educa-
tion and sports rehabilitation in order to preserve the social
capital of the country.

On February 12, 2022, the Verkhovna Rada of Ukraine
adopted the Law of Ukraine “On Amendments to the Law of
Ukraine “On Physical Culture and Sports” on the sport of war
veterans” (No. 5526). According to this law, according to the
proposals of the Ministers of Veterans, a separate area of
sport is legally fixed at the state level — the sport of war veter-
ans. The structure of veteran sports organizations will expand,
and sports competitions among defenders will be held at the
district, regional and international levels.

The sport of war veterans is one of the components of
the adaptation of veterans in society and civilian life. Sports
competitions for combatants are not only a tool for rehabilita-
tion, but also an opportunity to build high-quality communica-
tion among the Defenders, expand the circle of participants
in the implementation of veteran policy in communities and
reduce combat stress.

The reduction of combat stress with the help of APC and
involvement in sports was revealed by scientists Bryndikov
Yu., Puzan Ya., Prykhodko I. At the same time, the number
of scientific works and events covering recovery from com-
bat stress with the help of sports (including running) is not
enough, which confirms the relevance of the chosen topic.

Material and Methods of the research

Members
The study involved combatants in the amount of 40 peo-
ple who during the year were engaged in APC and preparation

for all-Ukrainian and international competitions. The combat-
ants were informed about all the features of the study and
agreed to participate.

Methods

Among the research methods, we used the analysis and
generalization of special scientific and methodological litera-
ture, documentary sources and materials from the Internet;
pedagogical supervision; questioning; Methods of Math-
ematical Statistics The research program included “Modified
Method for Determining the Level of Stress by L. Ryder”.

Procedure (organization of the study)

The pedagogical experiment was carried out on the ba-
sis of the National Council for Sports Rehabilitation of De-
fenders of Ukraine. The study involved 40 combatants who
were tested. Testing was carried out by the coach at the first
training session and a year after APC (running) in preparation
for international and all-Ukrainian competitions. Athletes who
qualified for the international competitions Invictus Games,
Warriams games, and the Marine Corps marathon in the
United States took part in the research. All participants were
informed about the use of testing materials and gave their
consent to their use.

The research program included testing “Modified meth-
od for determining the level of stress by L. Reeder” — thisis an
express diagnostic of the level of stress, which has been used
since 1969 and demonstrates the effective determination of
indicators of self-assessment of health, stress level and life
satisfaction in patients. Thus, combatants can conduct a self-
assessment by checking the appropriate box in the ques-
tionnaire. “The modified method for determining the level of
stress by L. Reeder” is part of the primary study with which
you can identify the level of stress at the moment in combat-
ants. The results are interpreted using the assessment crite-
ria of the questionnaire, distributed by scores from 1 to 4. 1)
1-2 - high; 2) 2,01-3 - medium; 3) 3,01-4 — low.

Statistical analysis

In order to process scientific materials, methods of
mathematical statistics were used for quantitative analysis of
the results obtained. The research results were processed us-
ing Excel 2016 (Microsoft, USA).

Results of the research

Analyzing the literary sources of scientists O. Blinova
(2022), O. Druz et al. (2016), O. Kravchenko (2022), we can
conclude that the level of combat stress is present in 98%
of combatants. In order to preserve the social capital of the
country among combatants with combat stress, the need to
find effective means of restoring these individuals is becom-
ing more active. According to scientists Zlivkov V. and others
(2022), Shidelko A. (2022), one of the areas for the recovery
of combatants is the use of APC, in particular, preparation for
sports competitions in running.

To determine the level of stress among combatants,
studies were carried out according to the method of L. Ryder.
Testing was carried out in two stages (before the start of APC
training and after 1 year of running) (Table 1).

An analysis of the results obtained indicates a high level
of stress found in 77% of combatants. The average level of
stress is 23% of combatants. A low level of stress was not
found during the first stage of the survey of combatants, which
indicates the negative consequences of combat stress and
the need to restore psychological and physical health with the
help of APC, in particular, running (Shidelko, A. (2022)).
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Table 1

Level of stress among combatants according to the modified method of L. Ryder (n—40)

Last name, Age | stage Il stage
First name Total score Result Stress level Total score Result Stress level
B.O. 22 12 1,71 high 23 3,28 low
S.G. 25 11 1,57 high 18 2,57 average
K. V. 30 16 2,28 average 23 3,28 low
Ch.P. 32 15 2,14 average 21 3 low
B. M. 32 15 2,14 average 24 3,42 low
S. A 32 13 1,85 high 19 2,71 average
T.O. 32 11 1,57 high 21 3 low
M. M. 35 13 1,85 high 22 3,14 low
P.P. 35 12 1,71 high 21 3 low
K.V 36 16 2,28 average 24 3,42 low
z.0. 36 12 1.71 high 22 3,14 low
K.S. 37 15 214 average 21 3 low
N. 1. 38 16 2,28 average 21 3 low
PR. 39 10 1,42 high 20 2,85 average
B.R. 40 14 2 high 17 2,42 average
K.l 41 11 1,57 high 20 2,85 average
K. T 41 14 2 high 22 3,14 low
M. M. 42 12 1,71 high 17 2,42 average
G. I 42 12 1,71 high 25 3,57 low
G.O. 42 9 1,28 high 16 2,28 average
D.V. 42 15 2,14 average 23 3,28 low
Sh. A. 42 13 1,85 high 19 2,71 average
B.Yu. 43 15 2,14 average 23 3,28 low
S.Yu. 43 10 1,42 high 19 2,71 average
K. G. 44 12 1,71 high 17 2,42 average
D.S. 44 13 1,85 high 22 3,14 low
Z. 1. 44 13 1,85 high 19 2,71 average
o.v. 45 13 1,85 high 21 3 low
Z.Yu. a7 16 2,28 average 24 3,42 low
D.V. 47 12 1,71 high 17 2,42 average
Sh. V. 49 10 1,42 high 19 2,71 average
R. V. 51 13 1,85 high 24 3,42 low
H.S. 53 12 1,71 high 18 2,57 average
Sh. L. 54 14 2 high 19 2,71 average
B. V. 54 11 1,57 high 18 2,57 average
P.V. 54 14 2 high 29 3,14 low
TS. 56 13 1,85 high 18 2,57 average
P.V. 56 14 2 high 20 2,85 average
Yu. V. 57 12 1,71 high 19 2,71 average
V. A 60 9 1,28 high 17 2,42 average

Considering the age indicator, we can generalize those  on the responsible attitude to the training process of combat-
combatants aged 45-60 have a harder time recovering from  gnts. Athletes who did not systematically attend training are
combat stress (Melnyk, O., 2019). Recovery also depends  gjgnificantly lower than the effectiveness of restoring physical
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and psychological health (Krushinskaya N. and others (2021),
Matveev S. and others (2022).

For 1 year, the combatants were engaged in running,
preparing for all-Ukrainian and international competitions:
Invictus Games, Marathon in New York, which no one wants
to run, the run “I respect the soldiers, | run for the Heroes of
Ukraine”, “Veteran Ten”, “Military Run UA”, “Veteran Mile in
Kosice”, Marine Corps Marathon in the USA, Peace Marathon
in Kosice and others (Puzan Ya. and others (2021), Ukrinform.
(2021), Presidential Decree (2018), Internet source, 2021).
The trainings took place three times a week under the super-
vision of a trainer, and twice a week the combatants trained
individually. To control the physical fitness of the participants
in the hostilities, the test developed by the Ministry of Youth
and Sports of Ukraine was used — “Annual assessment of the
physical fitness of the population” (Decree of the President
of Ukraine No. 123/2018 (2018). And to control the decrease
or increase in combat stress and manifestations of PTSD, the
“Modified method for determining the level of stress by L.
Ryder” was used.

After the second stage of the questionnaire on the “Mod-
ified methodology for determining the level of stress”, it was
found that 50% of combatants have an average level of stress,
and 50% have a low level of stress, showing a positive effect
of running on recovery from combat stress (Figure 1).

average

level average
23% (@ level 50%
people)

(20
people)

low level
50% (20
people)

high
level
TT% (31
people)

| stage

Il stage

Figure 1. Modified method for determining the level of
stress by L. Ryder

So, based on the data obtained after passing the “Modi-
fied Method for Determining the Level of Stress by L. Ryder”
among combatants, it was found that at the initial stage, out
of 40 respondents, 31 respondents had a high level of stress
(77%); 9 respondents had an average level of stress (23%),
which indicates the negative effects of combat stress. After
completing the APC (running) classes, the testing was re-
peated, which showed the following indicators: in 20 respon-
dents, the level of stress decreased to average (50%), and in
20 to low (50%), which showed the effectiveness of building
the training process.

Discussion

The large-scale war in Ukraine led to the negative conse-
quences of combat stress and manifestations of PTSD among

References

combatants. To reduce and eliminate combat stress, the use
of APC (in particular, running classes) is proposed.

The results of the study according to the “Modified meth-
od for determining the level of stress by L. Ryder” indicate a
positive effect of APC training. In the works of domestic au-
thors (Yu. Bryndikov, 2018; I. Kogut, N. Krushinskaya, S. Mat-
veev, 2021), positive factors of the influence of APC classes
on the psychological and physical condition of combatants
are noted. Using the L. Rieder test, the presence of negative
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and the positive effect of physical activity on improving their
psychological and physical health were confirmed (Decree of
the President of Ukraine No. 123/2018 (2018); Internet source
(2019, October 27; 2022, August 10; 2022, February 15).

Therefore, it can be assumed that subsequent regular
APC classes will reduce the negative level of stress among
combatants. The readiness of combatants for systematic APC
classes will reduce the level of combat stress and manifesta-
tions of PTSD (Kogut I. and others 2021; Prykhodko I., 2021;
Internet source (2021, August 1).

Conclusions

1. An analysis of professional literature shows that 98%
of combatants have combat stress, which further negatively
affects adaptation to civilian life. Through adaptive physical
training, combatants can reduce the level of negative effects
of combat stress.

2. Combatants aged 45-60 more difficult to recover
from combat stress. At the same time, recovery depends on
a responsible attitude to the training process of combatants.
Athletes who did not systematically attend training are signifi-
cantly lower than the effectiveness of restoring physical and
psychological health.

3. The results of the studies made it possible to deter-
mine that running classes have a positive effect on the level
of stress among combatants. At the initial stage, 77% of com-
batants had a high level of stress, and 13% had an average
level of stress. After studies using APC, including running (for
1 year), the level of stress among combatants was reduced to
50% — medium, 50% - low, which indicates the effectiveness
of the use of APC funds.
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Abstract

Purpose: to prove the effectiveness of the technique of game stretching to in-
crease the level of development of flexibility in female gymnasts aged 5-6 years.

Material & Methods: the study involved 30 female athletes aged 5-6 years who
are engaged in rhythmic gymnastics. According to the results of the initial testing, a
group of female gymnasts was divided into control (n=15) and main (n=15), taking
into account the absence of significant differences in the indicators of flexibility tests.
Both groups of young gymnasts trained in accordance with the curriculum for the Youth
Sports School in rhythmic gymnastics (1999). In the training sessions of female ath-
letes of the main group, a specially developed technique of game stretching was in-
cluded, aimed at developing flexibility.

Results: the obtained results of the study give grounds to assert that the pro-
posed methodology, by which female gymnasts of the main group (MG) trained, con-
tributed to a more pronounced (p<0,05; p<0,01) increase in the level of flexibility de-
velopment compared to the results of female athletes control group (CG), who trained
according to the traditional flexibility development program. So in tests T1 “Extension
in the knee joints” (cm); T2 “Twisting the stick” (cm); T4 “Gymnastic bridge” (points)
significant differences in test scores were found with a probability of 99% at p<0.01.
In tests T3 “Backward bend in lying position” (cm); T5 “Performing splits on the right”,
(points) and T6 “Performing splits on the left”, (points) there were also found signifi-
cant differences in indicators with a probability of 95% at p<0.05 between the main and
control groups. However, in the T7 test “Performance of transverse splits” (points), an
unreliable difference was obtained between the performance of the gymnasts of the
main and control groups (p>0,05), although an improvement in the results in this test
was observed in both groups.

Conclusions: the results of the study showed the effectiveness of the method of
game stretching to increase the level of development of flexibility in female gymnasts
5-6 years old. The technique contributed to a more pronounced (p<0,05; p<0,01)
increase in the level of development of flexibility among female athletes of the main
group (MG) compared with the results of female gymnasts in the control group (CG).
So, in tests T1 “Extension in the knee joints” (cm); T2 “Twisting the stick” (cm); T4
“Gymnastic bridge” (points) significant differences in test scores were found with a
probability of 99% at p<0,01. In tests T3 “Backward bend in lying position” (cm); TS
“Performing splits on the right”, (points) and T6 “Performing splits on the left”, (points)
there were also found significant differences in indicators with a probability of 95% at
p<0,05 between the main and control groups. The results obtained allow us to recom-
mend the developed methodology for use in the training process of young gymnasts
at the stage of initial training. And test exercises were applied that are not included in
the Curriculum, such as T1 “Extension in the knee joints” (cm); T2 “Twisting the stick”
(cm); T3 “Backward bend in lying position” (cm) is quite informative and can be used to
control the flexibility of gymnasts at all stages of preparation.

AHoTauisa

Anboia OeniHeko, Kataxuna lMpycik, lHHa KpacoBa, Hatania BateeBa,
Muxaitno MapyeHKOB. IrpoBuUiA CTPETYUMHr $K Cy4acHuii 3acié po3BuT-
Ky THy4YKOCTi rimMmHactok 5-6 pokiB. Meta: posectn epeKTUBHICTb METOAMKN
irPOBOro CTPETHUMHIY A5 NiIABULLEHHS PIBHS PO3BUTKY MHYYKOCTI FiMHACTOK 5-6 poKiB.
Martepian i metogm: y gocnigxeHi NpUnHAAM y4actb 30 CNOPTCMEHOK BikOM 5-6
pOKiB, AKi 3aiMalOTbCS XYOOXHbOK FMHACTUKOI. 3a pe3ynbrataMy No4aTKOBOrO
TECTyBaHHs rpyna riMmHacTok 6yna pos3nonineHa Ha KOHTPOJSbHY (N=15) Ta OCHOBHY
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(n=15) 3ypaxyBaHHAM BigCYTHOCTI AOCTOBIPHUX BIAMIHHOCTEN
y MOKasHMKax TeCTiB Ha TrHyykicTb. O6WABI rpynn HOHUX
riMHaCTOK TPEHYBaNNCb BiANOBIAHO A0 HaByanbHOi nporpamm
ona OKOCLL, COKOLWOP LWBCM 3 XyooXHbOi riMHaCcTUKK
(1999). Y TpeHyBasbHi 3aHATTA CMNOPTCMEHOK OCHOBHOI
rpynu 6yno BKJIKOYEHO CreuianbHO POo3pobneHy MeToauky
irPOBOr0 CTPETYMHIY, CAPSAMOBAHY Ha PO3BUTOK MHYYKOCTI.
Pe3ynbratn: OTpuvMaHi pe3ynbtaTtn OOCHIOXEHHS AAl0Tb
niacTaBy CTBEPAXYBaTW, WO 3anpornoHOBaHa MeToavka, 3a
SIKOIO TPEHyBanMcs riMHacTky ocHoBHOI rpynu (Or), cnpusna
Oinbw BupaxeHomy (p<0,05; p<0,01) nigBULLEHHIO PiBHSA
PO3BUTKY FHYYKOCTI, MOPIBHSHO 3 pe3ybTaTaMm COPTCMEHOK
KOHTposnbHOI rpynu (KIM), 9ki TpeHyBanucs 3a TpaauuiiHO
nporpamMolo PO3BUTKY FHy4KOCTi. Tak B Tectax T1 «Po3rmHaHH
1 B KOJIIHHMX cyrnobax» (cMm); T2 «BukpydyBaHHSA nanui» (CMm);
T4 «[iMHAcCTUYHWIA MicT» (Ganu) 6ynu BUSIBNEHI O0CTOBIpPHI
BiZIMIHHOCTi MOKA3HWKIB TECTYBaHHS 3 NMOBIPHICTIO 99% npun
p<0,01. B Ttectax T3 «[lpornHaHHsa Ha3apj B ynopi nexayin»
(cm); T5 «BukoHaHHs wnaraty Ha npaBy», (6anu) i T6
«BukoHaHHS WnaraTy Ha niBy», (6ann) Takox 6ynn BUSIBNEHI
LOCTOBIpHi  BiAMIHHOCTI MOKa3HWKIB 3 MMOBIpHICTIO 95%
npu p<0,05 Mix OCHOBHOIO i KOHTPOJIbHOIO rpynamu. OgHak
y TecTi T7 «BukoHaHHSA nonepeyHoro wnaraty», (6anu)
Oyna OTpMMaHa He OOCTOBIpHA PI3HULS MiX MOKa3HMKaMU
riMHaCTOK OCHOBHOI i KOHTpOnbHOI rpynu (p >0,05), xoua
NOKPAaLLEHHS pe3dynbTaTiB y LpOMY TeCTi CnocTepiranocs B
oboxrpynax. BUCHOBKU: OTprMaHi pe3ynbTaTi A0CioKEHHS
nosenn edeKTUBHICTb METOAMKM irPOBOr0 CTPETYUHTY OS5
NiABULLIEHHS PIBHA PO3BUTKY MHYYKOCTI NMHACTOK 5-6 poKiB.
MeTtoanka cnpusana Ginbw BupaxeHomy (p<0,05; p<0,01)
NiOBULLEHHIO PIBHA PO3BUTKY THYYKOCTI CMNOPTCMEHOK
OCHOBHOI rpynu (OlN), NOPIiBHAHO 3 pe3dynbTaTtamu FiMHACTOK
KoHTponbHOI rpynu (KIM). Tak B Tectax T1 «Po3rnHaHHa B
KONiHHMX cyrnobax» (cm); T2 «BukpydyBaHHS nanuuji» (CMm);
T4 «[iMHACTUYHWIA MicT» (Ganu) 6ynu BUSIBNEHI OOCTOBIPHI
BiZIMIHHOCTi MOKA3HWKIB TECTYBaHHS 3 NMOBIpPHICTIO 99% npun
p<0,01. B Tectax T3 «[lporvHaHHeA Ha3an B ynopi nexayn»
(cm); T5 «BukoHaHHs wnaraty Ha npaBy», (6anu) i T6
«BrKoHaHHS winaraTty Ha niBy», (6ann) Takox 6ynn BUSBNEHI
NOCTOBIPHI BiAMIHHOCTI NMOKa3HWKIB 3 MOBIPHICTIO 95% npu
p<0,05 Mix OCHOBHOIO i KOHTPOJIbHOIO rpynamu. OTpuMaHi
pesynbTaTy faloTb MNiACTaBy pPekoMeHOyBaTu po3pobneHy
MeTOOVKY AN BUKOPUCTAHHS B HABYaJIbHO-TPEHYBAIbHOMY
NMPOLECi IOHUX FMIMHACTOK Ha eTani N04YaTKoBOI NiArOTOBKU. A
3aCTOCOBaHi TECTOBI BMpaBu, WO He BXoAsTb B HaB4yanbHy
nporpamy, Taki sk T1 «Po3rimHaHHs B KONiHHKX cyrnobax» (CM);
T2 «BukpyyyBaHHs nanuui» (cm); T3 «lMporvHaHHA Ha3an B
ynopi nexayu» (CM) € [OCTaTHLO IHHPOPMATUBHUMU | MOXYTb
BMKOPWCTOBYBATUCS A1 KOHTPOJIO FHYYKOCTI FiMHACTOK Ha
BCix eTanax niarotToBku.

Introduction

Rhythmic gymnastics is one of the most popular Olym-
pic sports around the world. Its specificity is manifested in
the need for female athletes to perform a large number of
complex coordination movements of a free nature, which are
combined into a competitive composition that harmoniously
combines technical skills, virtuosity, expressiveness in per-
forming complex body movements in combination with object
manipulations accompanied by musical accompaniment. The
versatility of the means (dance steps, jumps, turns, balances,
waves, inclinations, etc.) allow solving a variety of tasks of
the physical, aesthetic, emotional, spiritual development of
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female athletes (Montosa et al., 2018; Deyneko & Shevchuk,
2019; Semyzorova & Krasova, 2021; Myroshnychenko, 2006;
Rutkauskaite & Skarbalius, 2012; Vernettaetal., 2017; Sutula,
2018; et al.). Analyzing the current state of rhythmic gymnas-
tics, the authors of Osta et al. (2021) note that in order to be
competitive in the international arena, female athletes need to
quickly adapt to the development of the sport and changes in
competitive rights, which requires mastering a large number
of complex and latest technical movements in conditions of
high intensity training. An analysis of the competition rules of
this Olympic cycle (2022-2024) showed that the compositions
of female gymnasts were filled with more dynamic elements,
during which it is very important to fix the required amplitude
of movement, which is unattainable without an appropriate
level of flexibility development. Therefore, the requirements
for its manifestation are becoming ever higher, and the issue
of its development is more relevant already at the stage of
initial training of young female gymnasts. The rhythmic gym-
nastics curriculum suggests that already at the age of 5-6
years, female athletes should learn a large number of basic
exercises, the implementation of which requires a certain lev-
el of special physical qualities, including flexibility (Khudozh-
nya himnastyka dlya dytyacho-yunats'kykh sportyvnykh shkil,
spetsializovanykh shkil olimpiys'koho rezervu, shkil vyshchoyi
sportyvnoyi maysternosti, 1999). But the development of flex-
ibility in female athletes aged 5-6 years is a very complex and
painful process, both physically and mentally, and with the
traditional forcing of the training process, already at this age,
you can forever reflect the desire of the child to do gymnas-
tics. Therefore, the search and use of modern, interesting,
non-traumatic and effective methods of developing flexibility
at the stage of initial training is one of the main areas of work
for many specialists around the world. One of these areas is
the use of game stretching techniques — specially selected
exercises for stretching all muscle groups, carried out in a
game form (Nechyporuk et al., 2016). The results of the stud-
ies of these specialists indicate that this technique is based
on static stretching of the muscles of the body and the joint-
binding apparatus of the arms, legs, spine, which contributes
to the development of flexibility and has a deep healing effect
on the entire body of the child. It is this method that helps the
coach improve physical qualities, give emotional coloring and
introduce elements of competition into the training process of
young gymnasts. However, in the practice of training activities
in rhythmic gymnastics, the technique of game stretching as a
means of developing flexibility has not found wide application.
This is most likely due to the fact that at present there are
almost no scientific and methodological developments on
its use in rhythmic gymnastics. Consequently, the issues re-
lated to the peculiarities of the application of game stretch-
ing techniques in the training process of female gymnasts
aged 5-6 years are little studied, relevant and of interest to
scientific research.

Connection with scientific programs, plans, top-
ics. The study was conducted in accordance with the initiative
topic of the scientific research of the Department of Gymnas-
tics, Dance Sports and Choreography of the KhSAPC: “Theo-
retical and methodological foundations for the development
of backbone components of physical culture (sports, fithess
and recreation) for 2020-2025, state registration number
0120U101215".

Purpose of the study: to prove the effectiveness of
the technique of game stretching to increase the level of de-
velopment of flexibility in female gymnasts 5-6 years old.
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Material and Methods of the research

Participants

The study involved 30 female gymnasts 5-6 years old,
who train in the initial training group of the first year of study.
From young female athletes, two groups were formed: the
main (MG) and control (CG) of 15 female gymnasts in each.
All female gymnasts and their parents were informed about
the nature of the study and gave informed consent to partici-
pate in the study and to process the data obtained.

Methods

To achieve the goals set during the study, pedagogical
testing, a pedagogical experiment, and methods of math-
ematical statistics were used. To assess the level of devel-
opment of the flexibility of athletes aged 5-6, 7 test items
were selected, 57% of which are offered by the Curriculum
for Youth Sports School in rhythmic gymnastics (1999). So,
to determine the mobility (flexibility) in the knee joint, a test
exercise was used: “extension in the knee joints”, the exercise
“twisting the stick” — to determine the mobility (flexibility) in
the shoulder joints, tests “bending back in the lying position”
and “gymnastic bridge” — to determine the mobility (flexibility)
in the spine, and with the help of the tasks” Performing three
splits (on the right, left, transverse)” in the hip joints.

Statistical analysis

Statistical analysis of the results obtained was carried
out using descriptive statistics indicators using licensed Ex-
cel spreadsheet packages and a set of built-in functions. The
characteristics of descriptive statistics were determined: the
arithmetic mean and the standard deviation. The assessment
of the statistical significance of the results of a compara-
tive analysis of the indicators of the main and control groups
that were studied was carried out using the non-parametric
Rosenbaum test (Q).

Procedure

Based on the results of the initial testing, the group of
female gymnasts was divided into the main (n=15) and control
(n=15) groups, taking into account the absence of significant
differences in the indicators of the proposed tests. The level
of development of the flexibility of young female athletes was
tested twice — at the beginning (October) and at the end of the
training year (May). Both groups of young female gymnasts
trained in accordance with the Curriculum for Youth Sports
School, in rhythmic gymnastics. However, in the training ses-
sions of female gymnasts of the main group (n=15), a tech-
nique was used to develop flexibility, which included means
of game stretching. Taking into account the fact that gaming
activity is the main component of the educational material
of the Program at the stage of initial training, the emphasis
in the developed methodology was placed on the integrated
development of physical qualities through the game, but with
the dominance of exercises for flexibility. Training sessions
with the use of game stretching exercises were held 3 times a
week for 90 minutes. The duration of the study was 6 months
(October-March).

Game stretching is a health-improving technique that is
aimed at strengthening the musculoskeletal system with the
help of stretching exercises, mostly of a static nature, which
helps prevent injury, promotes the formation of correct pos-
ture, and corrects its shortcomings.

The developed technique of game stretching, firstly, was
adapted to the training process of young female gymnasts,
corresponded to their age characteristics and level of pre-
paredness; secondly, it assumed the implementation of gam-
ing opportunities in order to improve and develop the physical

and mental qualities of young female athletes; thirdly, the ex-
ercises were imitation in nature and were performed at a slow,
calm pace in order to exclude injuries; fourthly, the exercises
used in the methodology did not contradict the material of the
Curriculum; fifthly, a positive emotional background always
reigned in the training sessions.

The developed methodology provided for the use of plot-
based game complexes of exercises in the preparatory, main
and final parts of each training session. The time devoted to
playing stretching exercises depended on the tasks of the les-
son and ranged from 25 to 40 minutes. One lesson per week
consisted entirely of outdoor games and game stretching
exercises. The exercises consisted of imitative actions and
images, carried out to the appropriate musical accompani-
ment of classical or folk music in the form of a story game or
complexes of interrelated game situational exercises aimed
at developing flexibility in combination with exercises for de-
veloping coordination abilities, strength and endurance. At
each lesson, a combination of dynamic and static modes of
muscle work was mandatory. By stretching and relaxing the
muscles rested. The alternation of exercises in their direction
was mandatory in order to eliminate fatigue and monotony
of classes, as well as to increase the effect of exercises on
the body of young female gymnasts. The play complexes in-
cluded exercises with children’s items: balls, hoops, ribbons,
maces, which contributed to a more detailed acquaintance of
the girls with these items, and also made it possible to inter-
est them and increase motivation for further rhythmic gym-
nastics. Also, specially designed game exercises in balance,
in pairs and on the gymnastic bench were widely used in the
methodology. So, in the preparatory part, during the warm-
up, game stretching exercises were carried out as a means of
preparing muscles and tendons for the implementation of the
training program: “Penguin”, “Tumbler”, “Snake”, “Ant”, etc.
They were usually performed after dynamic exercises, gradu-
ally increasing the range of motion and the complexity of the
exercises themselves. In the main part of the training session,
to develop flexibility and increase the elasticity of muscles
and ligaments, such game stretching exercises were used
as: “Fish”, “Dolphin”, “Starfish”, “Shell”, “Ring”, “Bridge”,
“Mouse”, “Tiger”, “Frog”, “Butterfly”, “Firebird” “Gymnast”,
“Ballerina”, “Cobra”, “Snail”, “Swimmer”, “Swing”, “Ostrich”,
“Fox”, “Boa”, etc., which were associated with the names of
animals, birds, flowers and imitative actions. These exercises
were performed in series, alternating with program exercises
of rhythmic gymnastics or simultaneously with strength ex-
ercises. As the exercises were mastered, they became more
complicated due to the inclusion of elements of novelty in
them, the use of objects (balls, ropes, hoops, maces). Young
female athletes were given the opportunity to independently
come up with flexibility exercises to the music. It should be
noted that the girls enjoyed this opportunity, demonstrat-
ing confidence, artistry, ease, freedom and coordination of
movements. It should be noted that if the development of flex-
ibility was one of the main tasks of the training session, then
the proposed game stretching exercises were performed in
the second half of the main part of the session, as a sepa-
rate independent “block” of the load. In the final part, game
stretching exercises were also used as a means of recovery
after training loads and prevention of injuries of the musculo-
skeletal system: “Twig”, “Gingerbread Man”, “Owl”, etc. They
were necessarily combined with relaxation exercises.

It should be noted that in the developed methodolo-
gy, special attention was paid to the feedback between the
coach, the female athlete and parents. Thus, individual home-
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work assignments were developed and, with the help of their
parents, young female athletes completed them, as a result
of which they developed the skills of independent activity and
responsibility. Home tasks were not episodic, but constituted
a certain system of interaction between the coach, parents
and gymnasts throughout the study. They included a number
of game stretching exercises, closely related to each other in
such a way that the next one could be performed only if the
previous one was mastered. The homework system provided
for mandatory control, on the one hand by the coach, on the
other hand, by the parents. The focus of the developed tasks
was of four types: on the development of flexibility either in
the knee, or shoulder, or in the hip joint, or in the spine. When
performing these exercises, the child imagined himself in the
form of a snake, a hare, a fox, a frog, a goldfish, and other in-
teresting and well-known characters. So, the system of home
tasks was a form of attracting female gymnasts 5-6 years old
to regular physical exercises and contributed to self-improve-
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ment and assimilation of educational material.

Thus, the content of the developed methodology using
the means of game stretching not only floated on the devel-
opment of the flexibility of female gymnasts 5-6 years old, but
also contributed to the development of the exercises of the
classification program for groups of initial training.

Results of the research

At the beginning of the study, testing of the flexibility de-
velopment of female gymnasts aged 5-6 years of the main
and control groups was carried out, the indicators of which
are presented in Table 1.

Using the Student’s criterion, it was found that the ob-
tained statistical indicators have unreliable differences in the
results for all the proposed tests and state an acceptable dif-
ference in the initial level of flexibility of female gymnasts in
both groups (Table 1).

Table 1

Indicators of the development of flexibility of female gymnasts aged 5-6 at the beginning of the study

(t, =2,05 at p<0,05)

X+m
_No Name of the test t P
i/o Main group Control group P
(n=15) (n=15)
T1 _Fl_exibility in the knee joint «Extension in the knee 2.13+0,30 1,73+0.19 1.13 >0,05
joints», cm
T FI_eX|b|I|ty in the shoulder joints «Twisting the 51,33+3,42 55,002,20 0.90 >0,05
stick», cm
“Backward bend in lying
I position”, cm 43,87%1,52 41,53%2,13 0,89 >0,05
Flexibility in the spine
T4 “Gymnastic bridge”, points 4,27+0,35 4,97+0,41 1,30 >0,05
T5 right 5,30+0,43 4,97+0,28 0,65 >0,05
Flexibility in the hip
joints «Performance of o 3,63+0,33 4,23+0,32 129  >0,05
three splits», points
T7 transverse 3,23+0,35 3,97+0,33 1,52 >0,05
Table 2
Indicators of flexibility development of female gymnasts 5-6 years old at the final stage of research
(tgr_ =2,05 at p<0,05)
X Q
N X&m (S1+52) Qor
o
. Name of the test .
i/o Main group Control group
(n=15) (n=15)
T _Fl_exibility in the knee joint «Extension in the knee 3,60 +0.83 2.76+0.75 9 p <0,01
joints», cm
T FI_eX|b|I|ty in the shoulder joints «Twisting the 33,93 4,61 40,33+7,15 9 p <0,01
stick», cm
“Backward bend in lying
T3 position”, cm 25,67+ 4,65 28,00 +6,30 6 p <0,05
Flexibility in the spine
“Gymnastic bridge”,
T4 points 6,50 1,10 5,97 +£0,97 9 p <0,01
T5 right 7,43 1,37 5,87+1,20 8 p <0,05
Flexibility in the hip
T6 joints «Performance of left 5,58 £1,27 4,59+0,99 6 p <0,05
three splits», points
T7 transverse 5,23+1,33 4,73+1,08 4 p >0,05
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At the final stage of the study, after 6 months of training
according to the developed methodology using the means of
game stretching, a re-testing of the development of flexibility
of young female gymnasts of the main and control groups was
carried out. The results obtained are presented in table 2.

At the final stage of the study, the evaluation of the effec-
tiveness of the developed methodology was carried out us-
ing the non-parametric Rosenbaum criterion, which made it
possible to analyze the reliability of differences in the average
statistical values of the indicators of the level of development
of the flexibility of young athletes from the main and control
groups. In fact, the results of all tests revealed reliable chang-
es in the obtained characteristics. Soin tests T1 “Extension in
the knee joints” (cm); T2 “Twisting the stick” (cm); T4 “Gym-
nastic bridge” (points) significant differences in test scores
were found with a probability of 99% at p<0,01. In tests T3
“Backward bend in lying position” (cm); T5 “Performing splits
on the right”, (points) and T6 “Performing splits on the left”,
(points) there were also found significant differences in indi-
cators with a probability of 95% at p<0,05 between the main
and control groups. However, in the T7 test “Performance of
transverse splits” (points), an unreliable difference was ob-
tained between the performance of female gymnasts in the
main and control groups (p>0,05), although an improvement
in the results in this test was observed in both groups. This
may be due to the specificity and complexity of the work on
flexibility when teaching splits. To improve the result when
performing this exercise, specially directed gymnastic means
are needed. However, the obtained significant changes in the
results of six tests prove the effectiveness of the proposed
method using the means of game stretching to increase the
flexibility level of female gymnasts 5-6 years old.

Discussion

In the course of the study, results were obtained that
confirm and complement the developments of domestic and
foreign scientists on topical issues of rhythmic gymnastics.
Thus, the theoretical positions formulated in the works of
Miroshnichenko (2006), Rutkauskaite and Skarbalius (2012),
Montosa et al. (2018), Deyneko and Shevchuk (2019) that
rhythmic gymnastics is a very specific sport, not only techni-
cally, but also physically, therefore, it requires a high level of
preparedness from female gymnasts. Confirmed data from
both Ukrainian and foreign experts (Stadnik et al., 2010; So-
sina & Ruda, 2019) that the vast majority of elements, namely
jumps, balances, turns and tilts, should be performed with
the maximum amplitude, requiring from female gymnasts of
the optimal level of development of mobility of the spine, hip
and shoulder joints. The results of a study by Sosina and Ruda
(2009) showed that female gymnasts should show a high level
of flexibility in 95% of bends, 78% of jumps, 60% of balances
and 58% of turns. Therefore, without an appropriate manifes-
tation of mobility in the joints, gymnasts will not be able to per-
form at a high technical level, naturally, virtuously and expres-
sively, a competitive composition and show a sufficient sports
result (Sosina & Ruda, 2009; Semyzorova & Krasova, 2021).
This position is also confirmed by the studies of Bordalo et
al. (2015), Polat and Gunay (2016). In this regard, the natu-
ral desire of specialists (Andreeva, 2010; Deyneko & Bilenka,
2021; Semyzorova & Krasova, 2021) to solve the problems of
improving the quality and efficiency of the training process in
rhythmic gymnastics on the development of flexibility.

Based on scientific research by Mileti¢ et al. (2004), So-
sina and Ruda (2009), Andrieva (2010), Bordalo et al. (2015),

Polat and Gbenay (2016), Semyzorova and Krasova (2021)
confirmed the data that the proper level of flexibility of fe-
male athletes is a prerequisite for the effective performance
of all basic gymnastic elements — jumps, balances, turns and
bends.

An analysis of literature sources (Danish, 2002; Nec-
hyporuk et al., 2016; Deyneko, 2017; Deyneko et al., 2021;
Deineko et al., 2022; Quan Bai, 2022) revealed a unanimous
opinion of domestic and foreign experts regarding 5-6 years
are in the “play period”, the game becomes more imaginative,
logical and social, creating the prerequisites for consolidat-
ing motor skills and developing physical qualities. The results
of the conducted studies supplement the data of Sosina and
Ruda (2009), Andryeyeva (2010), Bobo-Arce and Mindez-
Rial (2013), Bordalo et al. (2015), Polat and Genay (2016),
Semyzorova and Krasova (2021) et al., on the use of flexibility
development tools and methods used in rhythmic gymnastics
training sessions.

The analysis of foreign scientific literature allows us to
state that since the early 1980s, static stretching has been
considered an effective method of increasing the range of
motion and flexibility, reducing the risk of injury during exer-
cise (Shrier, 2005; Kay et al., 2015; et al., 2017; Konrad et al.,
2017). We also agree with Boligon et al. (2015) that the level
of development of flexibility directly affects the performance
of various movements that provide a higher technical level of
female gymnasts and, as a result, improve sports results.

It is important to note that in recent years, new modern
types of physical activity have been widely spread all over the
world, one of which is stretching. Bilets ka et al. (2015) con-
sider «Stretching» as a system of specially fixed positions of
certain parts of the body, that is, static stretching. Issues of
stretching are also discussed by foreign scientists. Thus, nu-
merous studies (Kay et al., 2015; Konrad et al., 2017) indicate
that static stretching is widely used in sports practice in order
to sharply increase the range of motion of the joint. As you
know, flexibility must be developed from the moment of early
specialization in all sports, including rhythmic gymnastics.
Therefore, such a sparing and effective mode of muscle work,
which meets the specifics of game stretching exercises, is
quite suitable for developing the flexibility of female gymnasts
at the stage of initial training. The analysis of the scientific and
methodological literature (Rukhlyvi ihry: z metodykou vykla-
dannya, 2014; Deyneko, 2017; Deyneko et al., 2021; Deineko
et al. 2022) confirms the effectiveness of using the game
method at the stage of initial training in gymnastic sports

Conclusions

The results of the study showed the effectiveness of
the game stretching technique for increasing the level of de-
velopment of flexibility in female gymnasts aged 5-6 years.
The technique contributed to a more pronounced (p<0,05;
p<0,01) increase in the level of development of flexibility
among athletes of the main group (MG) compared with the
results of gymnasts from the control group (CG). So, in tests
T1 “Extension in the knee joints” (cm); T2 “Twisting the stick”
(cm); T4 “Gymnastic bridge” (points) significant differencesin
test scores were found with a probability of 99% at p<0.01. In
tests T3 “Backward bend in lying position” (cm); T5 “Perform-
ing splits on the right”, (points) and T6 “Performing splits on
the left”, (points) there were also found significant differences
in indicators with a probability of 95% at p<0,05 between the
main and control groups. The results obtained allow us to
recommend the developed methodology for use in the train-
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