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The present study was conducted to determine the peculiarities of postural balance in groups of e-sportsmen, IT
specialists and untrained individuals (men aged 17-25 years) using the method of stabilometry. A 3-factor analysis
of variance with repeated measures was performed to assess the dependence of stabilometric parameters on visual
deprivation and narrowing of the platform support base. The intra-group factors were the presence of visual control,
which had two categories - open eyes and closed eyes, and the width of the vertical stance, which consisted of two
levels - a wide and narrow base of support on the platform; the intergroup factor was the type of professional activity
of the participant. It was found that complications of the conditions of the vertical stance, such as visual deprivation
and narrowing of the body support base, led to changes in the amplitude-velocity parameters of oscillations in the
frontal and sagittal planes in all groups of subjects. Visual deprivation had a greater impact on stabilometric param-
eters in the conditions of a narrow stance while narrowing the base of body support caused changes in all assessed
stabilometric parameters both in the conditions of open and closed eyes. In the group of e-sportsmen, greater values
of the spread and speed of movement of the centre of pressure of the feet were found compared to the correspond-
ing indicators in the groups of IT specialists and untrained individuals, which may indicate a negative effect of hypo-

kinesia on the musculoskeletal system of e-sportsmen.
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Connection of the publication with planned research
works.

The work is a fragment of the research work of the
National University of Physical Education and Sports of
Ukraine, “Influence of exogenous and endogenous fac-
tors on the course of adaptive reactions of the body to
physical activity of different intensity” (state registration
number 012U108187) and was performed at the Re-
search Institute of the National University of Physical Edu-
cation and Sports of Ukraine following the Thematic Plan
of Scientific Research and Development, which is carried
out by the National University of Physical Education and
Sports of Ukraine at the expense of the state budget on
the topic “Predicting the stress reactivity of athletes and
military personnel in a period of global change and un-
certainty by psychophysiological and neurophysiological
criteria” (state registration number 0123U102226).

Introduction.

Esportsis rapidly becoming an important part of mod-
ern culture in the field of technology and entertainment.
Esports events attract masses of players and spectators,
providing them with a unique opportunity to interact
with the game environment through high-tech platforms.
However, this also poses severe challenges to players’
health and physical well-being. One of the peculiarities
of an esportsman’s activity is the lack of active physical
activity; physical inactivity reduces muscle strength and
endurance and impairs the coordination of movements.
On the other hand, an overload of the musculoskeletal
system is characteristic of esports activities due to mus-
cle imbalance that occurs due to prolonged performance
of the same type of movements [1].

Postural stability is defined as the ability to maintain
an upright body position within the support area [2].
Postural regulation involves various functional systems

of the body: the musculoskeletal, central and peripheral
nervous systems. The central nervous system integrates
all sensory signals from the proprioceptive, visual, and
vestibular systems and generates motor impulses for
postural muscles to ensure the stability of the body’s po-
sition [3, 4].

To assess postural balance, the stabilometric meth-
od is used, which allows the investigation of the mecha-
nisms of postural control, identifies the characteristics of
motor disorders and the degree of their compensation,
the severity of the contribution of the visual, vestibular
and proprioceptive systems to maintaining posture [5, 6].
A particular advantage of this method for the clinic is the
ability to quantify stabilometric parameters, which allows
not only to assess the severity of changes in postural bal-
ance under the influence of treatment or rehabilitation
but also to document the effectiveness of a particular
treatment method [7, 8]. Characteristics of foot pressure
centre (FPC) oscillations: amplitude, frequency, direction
are sensitive parameters that reflect the state of various
systems involved in maintaining body balance [9].

Researchers have identified the peculiarities of sta-
todynamic stability of the body of female students with
different body types [10]. It is also believed that the sport
and the level of activity of the athlete affect different
subsystems of posture control. For example, female ath-
letes specialising in acrobatics have a more stable and
less visual analyser-dependent body balance in the basic
vertical stance than ballet dancers [11, 12]. A stabilo-
metric study allows for assessing not only the postural
balance of the athlete’s body at rest but also its changes
under the influence of various factors, for example, fa-
tigue caused by physical activity [13]. Athletes exposed
to vestibular stimulation during regular physical activity
(swimmers, gymnasts, basketball players) demonstrated
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a better ability than untrained individuals to counteract
the impairment of postural control caused by galvanic
vestibular stimulation in the laboratory [14].

There is a need for widespread implementation of a
specific preventive training programme to prevent mus-
culoskeletal disorders in esportsmen. The effectiveness
of comprehensive programmes for adults aimed at train-
ing the proprioceptive and vestibular apparatus with an
emphasis on postural balance has been proven; such ex-
ercises also improve cognitive function [15, 16].

Despite a fairly large number of studies, there is still
no consensus on the interpretation of stabilometry indi-
cators due to the lack of standardisation criteria for dif-
ferent age groups of healthy individuals and for patients
with different pathologies necessary for reliable diagno-
sis in clinical practice [17, 18, 19, 20]. The peculiarities of
the postural balance of athletes specialising in e-sports,
as well as the impact of various training and rehabilita-
tion programmes on athlete stability, remain insufficient-
ly studied. Thus, the study of postural balance in groups
of esportsmen, IT specialists, and untrained individuals
will help identify potential risks of musculoskeletal disor-
ders, determine ways to prevent injury and help maintain
the athlete’s health.

The aim of the study.

To determine the peculiarities of postural balance in
groups of e-sportsmen, IT specialists and untrained per-
sons and to identify possible functional disorders of the
musculoskeletal system using the method of stabilome-
try.

Object and research methods.

Our research was conducted in accordance with the
basic bioethical norms of the World Medical Associa-
tion’s Declaration of Helsinki on Ethical Principles for Sci-
entific and Medical Research as amended (2000, amend-
ed in 2008), the Council of Europe Convention on Human
Rights and Biomedicine (1997), and the Universal Decla-
ration on Bioethics and Human Rights (1997).

The study involved 41 people (males, aged 17-25
years), who were divided into three groups, namely a
group of e-sportsmen specialising in video game compe-
titions and participating in e-sports tournaments (ES), a
group of IT specialists, software development and testing
specialists (IT), and a group of untrained young men who
do not play video games and do not engage in sports or
recreational physical activity (UT), with no history of neu-
rological diseases and no signs of neurological patholo-
gy at the time of the examination. Each person was in-
formed about the means, purpose and procedure of the
study and provided written consent to participate in the
study.

The study of postural balance was carried out using
the Nintendo Wii Board stabilometric platform (Ja-
pan-China) in a straight upright stance, which in stabi-
lometry is usually referred to as the “basic stance” [21,
22]. During the test, the athlete stood on the stabilisation
platform without shoes, arms along the body. Four tests
were conducted: the basic vertical stance with a wide
base of support (distance between the feet), namely, a
comfortable position of the feet shoulder-width apart,
with eyes open and closed; the vertical stance with a nar-
rowed base of support, namely, feet together, with eyes
open and closed. The recording time for each test was
20 seconds.

The following stabilometric parameters were deter-
mined for each sample: Xa, mm - deviation of the aver-
age position of the foot pressure centre (FPC) along the
abscissa axis (in the frontal plane, to the right or left of
the platform coordinate centre); Ya, mm - deviation of
the average position of the FPC along the ordinate axis
(in the sagittal plane, forward or backward from the plat-
form coordinate centre); XSD, mm - scatter (standard
deviation) in the frontal plane; YSD, mm - scatter (stan-
dard deviation) in the sagittal plane; VX, mm/s — average
speed of movement of the FPC in the frontal plane, VY,
mm/s — average speed of movement of the FPC in the
sagittal plane, V, mm/s — average speed of movement
of the FPC in the platform plane. The recording time for
each test sample was 20 seconds.

Statistical processing of the results was performed
using IMB SPSS Statistics, version 26.0. To assess the de-
pendence of a certain value on visual deprivation and
narrowing of the base of support on the platform, a 3-fac-
tor analysis of variance with repeated measures was per-
formed. The within-group factors were the presence of
visual control, which had two categories —open eyes and
closed eyes, and the width of the vertical stance, which
consisted of two levels — a wide and a narrow stance
(base of support on the platform). The intergroup factor
was the type of professional activity of the participant
with three levels — e-sportsmen (ES), IT specialists (IT),
and untrained students (UT). To assess pairwise differ-
ences in mean values, a post hoc analysis was performed
using the Bonferroni correction. Differences were consid-
ered statistically significant at p<0.05.

Research results and their discussion.

The analysis of the results of our studies showed
that both the factor of visual control and the factor of
the stance width had a statistically significant effect on
the scatter in the frontal and sagittal planes, as well as
on all indicators of the speed of movement of the FPC
—the average speed of movement of the FPC in the fron-
tal plane, in the sagittal plane and the platform plane
(table 1).

The factor of visual control also had an impact on the
deviation of the average position of the FPC in the sagit-
tal plane. In general, during visual deprivation, the FPC
movement was associated with a forward body bend,
which was more pronounced in the group of e-sports-
men. For this indicator, an intergroup effect close to
significance was also found; the value of Ya was signifi-
cantly higher in the group of esportsmen compared to
the group of untrained young men, namely, a greater for-
ward body bend was noted in the conditions of a wide
and narrow stance with eyes closed. The deviation of the
average position of the FPC in the frontal plane did not
change significantly under the influence of all factors.

The analysis of individual deviations of the average
position of the FPC in the frontal and sagittal planes
showed that in all groups, a certain number of people
had significant deviations of the FPC that were beyond
the reference values. Table 2 shows the percentage of
people whose FPC was located at a distance of more than
20 mm to the right or left (Xa) and less than 15 mm back
(Ya) from the centre of the platform coordinates. It is
shown that the percentage of significant deviations was
the highest in the group of e-sportsmen and the lowest
in the untrained individuals, indicating a relatively worse
postural balance of e-sportsmen.
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A significant interaction of visual con-
trol factors and stance width was found
for the values of scatter and speed, so

Table 1 — Results of the dispersion analysis of the influence of
visual control and stance width on the stabilometric indicators of
e-sportsmen, IT specialists and untrained individuals

a 2-factor analysis of variance with re- - ; Vision control *
peated measures was also conducted | parameter Visual control | Stancewigth | "~ .. [Intergroup effect
for these stabilometric parameters sepa- p IE p E p F p
rately for the intra-group factors of visual [xa, mm 1,484 | 0,231 | 0,170 | 0,682 | 0,005 | 0,944 | 0,944 | 0,398
control and stance width, with the type [ya mm 4,103 | 0,050* | 0,609 | 0,440 | 0,481 | 0,492 | 3,066 | 0,0584#
of occupation as the between-group fac- [ysp mm | 12,751 |0,001**|268,587|0,000%*| 18,398 |0,000**| 0,559 | 0,576
tor. ' YSD, mm | 16,076 |0,000** 50,568 [0,000**| 6,176 | 0,017* | 5,381 |0,009**
The results of the 2-factor analysis of Iy~ " 1107,514]0,000+*|145,189]0,000+*| 88,554 |0,000**| 2,064 | 0,141
variance showed that the visual control [y " "571746 5950,000%*| 71,693 [0,000*| 38,438 |0,000%%| 2,182 | 0,127
factor had a statistically significant effect |\ = " 20" 010 00+ 143,714]0,000%%| 73,833 |0,000**| 2,544 | 0,092

on the scatter in the frontal and sagittal
planes, as well as on the rate of move-
ment of the FPC in the frontal plane only in the condi-
tions of a narrow stance (table 3). At the same time, visu-
al deprivation had a significant effect on the values of the
speed of movement of the FPC in the sagittal plane and
the platform plane in conditions of both wide and narrow
stances (table 3).

The factor of the stance width had a statistically sig-
nificant effect on the scatter in the frontal and sagittal
planes, as well as on all indicators of the speed of FPC
movement in both open and closed eyes (table 4). In
general, the scatter values in both planes and speed in-
creased with the complication of the conditions — with
visual deprivation or narrowing of the stance. This is con-
sistent with the results obtained in studies of the postur-
al balance of junior handball players, according to which
the speed of the feet pressure centre was higher in tests
conducted under conditions of visual deprivation [23].

There were also differences between stabilometric
indicators in the groups of subjects — e-sportsmen, IT
specialists and untrained young men. When assessing
the effect of visual deprivation, the intergroup factor was
statistically significant for the sagittal plane scatter in the
wide and narrow stance and close to statistically signifi-
cant for the frontal plane scatter in the wide stance, as
well as statistically significant for all speed indicators in
the wide stance (table 3). When assessing the effect of
stance width, the intergroup factor was
statistically significant for all parame-
ters but only in the open-eye condition
(table 4).

Notes: statistical significance of the factor’s influence *p<0,05, ** p<0,01, #0,05<p<0,10.

Table 2 — Proportion of people with postural
balance disorders in the groups of esportsmen,
IT specialists, and untrained persons, %

Parameter
Xa Ya
Groups
E-sportsmen 8,9 30,4
IT specialists 3,8 15,4
Untrained persons 1,8 71

It was shown that the value of the scatter in the sagit-
tal plane was statistically significantly higher in the group
of e-sportsmen compared to the group of IT-specialists,
as well as in the group of e-sportsmen compared to the
group of untrained persons in the conditions of a wide
stance with both open and closed eyes. The value of this
indicator was also significantly higher in the group of
e-sportsmen compared to the group of IT-specialists in
the conditions of a narrow stand with eyes open (fig. 1).

It was found that the value of the average speed of
movement of the feet pressure centre in the frontal plane
was statistically significantly more significant in the group
of e-sportsmen in comparison with the group of IT-spe-
cialists in the conditions of a wide stance both with open
and closed eyes, and also was greater (close to statistical
significance) in the group of e-sportsmen in comparison
with the group of untrained persons in the conditions of a

Table 3 — Results of the dispersion analysis of the influence of the
visual control factor on the stabilometric indicators of esportsmen,

IT specialists and untrained persons

The results of the pairwise compari- | parameter Wide stance [Intergroup effect| Narrow stance [Intergroup effect|
son confirmed the presence of changes p F p F p F P
in stabilometric indicators under the in- |XSD.mm | 0,372 | 0,546 | 3,075 | 0,058# | 17,193 |0,000**| 2,148 | 0,131
fluence of visual deprivation and narrow- | YSB,mm | 1,915 | 0,174 | 6,227 [0,005**| 18,483 [0,000**| 4,174 [0,023*
ing of the stance. Along with this, special [VX, mm-s* | 1,708 | 0,199 | 8,683 [0,001**|102,558/0,000**| 0,553 | 0,580
attention in our study was pa|d to the |VY, mm-s* | 50,961 |0,000*%*| 3,412 | 0,043* |118,774|0,000**| 0,906 | 0,413
analysis of differences found between [V, mm-s 34,578 |0,000**| 6,211 |0,005**|144,951|0,000**| 0,820 | 0,448

the indicators in different groups of sub-
jects — e-sportsmen, IT specialists, and
untrained young men (fig. 1-2).

It was found that the value of a scatter

Notes: statistical significance of the factor’s influence *p<0,05, ** p<0,01, #0,05<p<0,10.

Table 4 — Results of the dispersion analysis of the influence
of the stance width factor on the stabilometric indicators

in the frontal plane was statistically sig-

nificantly greater in a group of e-sports- Parameter Eyes open [Intergroup effect| Eyes closed [Intergroup effect
men than in a group of IT specialists in F P F P F P F p
conditions of a narrow stand with open XSD, mm 133,420(0,000**| 3,306 |0,047* [193,887(0,000**| 0,872 | 0,426
eyes and also was greater (close to statis- |[YSD, mm 11,445 |0,002**| 7,158 [0,002**| 53,613 |0,000**| 2,056 | 0,142
tical significance) in a group of e-sports- | VX, mm-s® | 97,934 |0,000**| 4,015 | 0,026* |143,799|0,000**| 0,894 | 0,417
men than in a group of untrained per- |VY, mm-s? | 34,653 (0,000**| 5,079 | 0,011* | 74,399 |0,000**| 0,892 | 0,418
sons in conditions of a wide stand with |v,mm-s? | 79,650 |0,000**| 5,476 |0,008**|145,544|0,000**| 1,046 | 0,361

closed eyes (fig. 1).

of esportsmen, IT specialists and untrained persons

Notes: statistical significance of the factor’s influence *p<0,05, **p<0,01, #0,05<p<0, 10.
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Figure 1 — Mean scatterplots of the feet pressure centre in the frontal plane (XSD) and in the sagittal plane (YSD) in different groups of
individuals and under different visual control and stance width conditions. Designations: ES — group of e-sportsmen, IT - group of IT
specialists, UT — group of untrained young men. EO WS - eyes open, wide stance; EC WS — eyes closed, wide stance; EO NS — eyes open,
narrow stance; EC NS - eyes closed, narrow stance.
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Figure 2 — Mean speed of the feet pressure centre in the frontal plane (VX), in the sagittal plane (VY) and in the platform plane (V) in
different groups of individuals and under different conditions of visual control and stance width. The designations are the same as in fig. 1.

wide stance both with open and closed eyes (fig. 2). The
value of the average speed of movement of the FPCin the
sagittal plane was statistically significantly higher in the
group of e-sportsmen compared to the group of IT-spe-
cialists in the conditions of a wide stance with eyes open
(fig. 2). The speed of FPC in a platform plane was great-
er in a group of e-sportsmen in comparison with a group
of IT-specialists in conditions of a wide stance both with
open and closed eyes (fig. 2).

It is known that the FPC speed is a relevant indicator
of human postural control and characterises the total
neuromuscular activity required to maintain balance; it is
believed that the lower the speed, the better the postural
control [24]. The area of the statokinesiogram is consid-
ered as an indicator of the overall effectiveness of postur-
al control —the smaller the area, the better the effective-
ness [25], and the standard deviation of the FPC (XSD and
YSD) is an indicator of the variability of FPC movements
that can be used to reliably assess differences in groups
of healthy individuals and patients with musculoskeletal
disorders, as well as people of different ages [26]. Thus,
the higher values of the variation and speed of the FPC in
the group of e-sportsmen compared to the corresponding
indicators in the groups of IT specialists and untrained in-
dividuals are a reflection of the relatively worse postural
balance in e-sportsmen, which may be a consequence of

the negative impact of hypokinesia on the musculoskele-
tal system.

Conclusions.

Complications of the conditions of the vertical stance,
such as visual deprivation and narrowing of the body sup-
port base, led to changes in the amplitude-velocity pa-
rameters of oscillations in the frontal and sagittal planes
in all groups of subjects — e-sportsmen, IT specialists and
untrained young men, visual deprivation had a more sig-
nificant impact on stabilometric parameters in the narrow
stance while narrowing the body support base caused
changes in all assessed stabilometric parameters in both
open and closed eyes.

Higher values of the FPC scatter and speed found in
the e-sportsmen group compared to the correspond-
ing indicators in the IT specialists and untrained persons
groups may indicate a relatively worse postural balance
in e-sportsmen.

Prospects for further research.

Itis planned to conduct research to identify the poten-
tial relationship between indicators of postural balance
and the functional state of the neuromuscular system, as
well as the strength of large muscle groups of the trunk
and limbs in e-sportsmen, IT specialists and untrained
young men.
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OCOB/INBOCTI MOCTYPAJZIbHOIO BANNAHCY KIBGEPCINOPTCMEHIB,
IT-CNELLIANICTIB TA HETPEHOBAHUX IOHAKIB

'HauioHanbHMii yHiBepcuTeT PisMUHOro BUXOBaHHA i cnopTy YKpaiHu (m. Kuis, YKpaiHa)
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Y daHili pobomi nposedeHo suzHa4eHHA ocobausocmeli nocmypasnsHo2o b6anaHcy 8 epynax KibepcropmcmeHis,
IT-cneyianicmie ma HempeHo8aHUX 0Cib (Yonosikie sikom 17-25 pokie) 3a donomozoro memody cmabinomempii.
Ans oyiHKku 3anexcHocmi cmabinomempu4HUX MOKA3HUKIi8 8i0 30posoi denpusayii ma 38yxuceHHs 6a3u ornopu
Ha naamgopmy nposodunu 3-gpakmopHuli ducnepciliHuli aHaMI3 3 [M08MOPHOBAHUMU BUMIPHOBAHHAMU.
BHympiwHb02pyrnosumu pakmopamu sucmynanu HAABHICMb 30p08020 KOHMPOO, AKA mana 08i Kamezopii —
pO3naAWeHi 04i ma 3anaouWeHi oYi, i WUpUHa 8epmuKaabHOI cmiliku, wo ckaadanaacsa 3 080X pPigHi8 — WUPOKA
i 8y3bka 6a3a onopu Ha naamgopmy; Mixcepynosum gakmopom bys sud npogeciliHoi diaabHOCMI yYaCHUKA.
BcmaHo81eHO, W0 YCKAAOHEHHA YyMOo8 eepmuKasnbHoi cmiliku, maki, AK 30posa Oenpusauyis ma 38yIeHHA
6a3u ornopu mina, npu3eodunu 00 3MiH aAMIAIMYOHO-WEBUOKICHUX Napamempie KonusaHb y (pPOHMAsbHIl i
cazimansHili NAOWUHAX 8 YCix epynax 00caidOxysaHux, npu ysomy 3oposa denpusayis mana binewuli 8naus Ha
cmabinoMmempuyHi MOKA3HUKU 8 YMOBaX 8Y3bKOi cmiliku, mooi AK 38yxeHHA 6a3u ornopu mina 8UKAUKAAO 3MiHU
8CiX OUiHIOBAHUX cMabisoMempPUYHUX MOKA3HUKI8 AK 8 YMOBAX PO3NAWeEHUX, MAK i 3anaoueHux ovel. B epyni
KibepcriopmcmeHie suseneHi binbwi 8eaAU4UHU PO3KUOY ma weuoKoCcMi nepemiujeHHAa UeHmpy mucKy cmorn 8
MOpiBHAHHI 3 8i0MOBIOHUMU MOKA3HUKAMU 8 epynax IT-cneuiasicmie ma HempeHo8aHUX 0cib, W0 Moxce caidyumu

npo HecamusHuli 8MaAUS 2iMOKIHe3il Ha 0rMopHo-pyxosuli anapam KibepcriopmcmeHis.
Knrouosi cnoea: kibepcriopmcmenr, IT-cneyianicm, nocmypansHuli 6anaHc, cmabinomempis.

3B’A30K ny6aikauii 3 nnaHoBMMM HayKOBO-AoOCAig-
HUMK poboTamu.

Pobota € pparmeHTom HAP HauioHanbHOro yHisep-
cuTeTy Gi3MYHOro BMXOBAHHSA i cnopTy YKpaiHu «Bnave
€K30reHHuX Ta eHAoreHHUx ¢akTopis Ha nepebir agan-
TaUiMHUX peakLil opraHiamy Ao ¢isMYHMX HaBaHTaXeHb
pi3HOT iHTEHCMBHOCTI» (4epsKaBHWUI peecTpaLinHuii
Homep 012U108187) Ta BMKOHaHa y HayKkoBo-gocnig-
HOomy iHcTuTyTi HY®BCY BignosigHo Ao TemaTuyHOro
naaHy HayKOBWX AOCAiIAXKEHb Ta PO3POOOK, AKi BUKOHYE
HauioHanbHUI yHiBepcuTeT }isMYHOrO BUXOBAHHA Ta
cnopTty YKpaiHW 3a paxyHOK KOLTIB AeprkaBHOro 6to-
OKeTy 3a Temoto «porHo3yBaHHA CTPECOPEaKTUBHOCTI
CNOPTCMEHIB Ta BilACbKOBOC/Y»KOOBL,iB B yMmOBax nepio-
Ay rnobasibHUX 3MiH i HEBM3HA4YeHOCTi 3a ncuxodisiono-
riYHUMK Ta HelipodisionorivHMmmn Kputepismm» (Homep
JAeprkaBHoi peecTpauii Ne 0123U102226).

Bctyn.

KibepcnopT cTpiMKO CTae BaXK/IMBOK 4YaCTUHOM Cy-
YacHol KynbTypu B chepi TexHonorin Ta possar. Kibep-
CMNOPTMBHI 3ax04M 3a/y4aloTb Macu rpasLiB Ta raga-
4yiB, HaJAlTb IM YHIKaNbHY MOX/MBICTb B3AEMOAIATH
3 irpoBUM CepefoBULLEM 4Yepe3 BUCOKOTEXHOJONiYHI
nnatpopmun. OfHaK, NOPAL, 3 UMM CTBOPHOIOTLCA TAKOXK
CEepMO3Hi BUKAUKM Oaa 340poB’A Ta ¢isMyHOro camo-
noyyTTa rpasuis. OAHielo 3 ocobamMBoCTen AiANbHOCTI
KibepcnopTcMeHa € BIACYTHICTb aKTUMBHUX }i3UUHMX
HaBaHTaXKeHb; FiNOAMHaMIA 3HWUKYE M'A30BY cuay Ta
BUTPMBANICTb, NOTipLIYE KOOPAMHALIKO PyXiB. 3 iHWOro
OOKy, XapaKTepHUM AN1A KibepcnopTUBHOI AiANbHOCTI €
nepeHaBaHTaXKEHHA ONOPHO-PYXOBOrO anapaTy BHAC/i-
[OK M'A30BOro gucbanaHcy, WO BUHUKAE B pe3ynbraTi
[OBroTpMBasoro BUKOHaHHS O4HOTUMHMX pyxis [1].

MocTypasibHy CTiMKiCTb BM3HA4alOTb AK  34aTHICTb
36epiraTv BepTMKabHE NONOXKEHHSA TiNa B MeXKax NoLL
onopu [2]. Y noctypanbHin perynauii 3agiaHi pisHi
dYHKUiOHaNbHi  cucTeEMU OpraHiamy: OMOPHO-PYXOBa,

LeHTpasbHa Ta nepudepuyHa HepBoBa cuctemu. LleH-
TpanbHa HepBOBa CUCTEMA 3[iMCHIOE iHTErpaLito BCixX
CEHCOPHMX CUTHANIB, LLO NOCTYNatoTb i3 MponpiouenTus-
HOI, 30POBOI, @ TAKOX BeCTUBYNAPHOI cuctem Ta Gpopmye
PYXOBi iMNyNbCcK ANA NOCTYpanbHUX M'A3IB 3 MeTOl 3a-
6e3neyeHHn CTIMKOCTI MONOXeHHA Tina [3, 4].

[na ouiHKM NocTypasibHOI piBHOBArn BMKOPUCTOBY-
€TbCA CTAbINOMETPUYHUI METOL, AKUIA AO3BONAE [OCAI-
OMTU MeXaHi3MM MOCTYPasibHOro KOHTPOAID, BUABUTU
0CO6/IMBOCTI PYXOBMX MOPYLUEHb i CTyMiHb iX KOMMEH-
cauii, BUpaXKeHiCTb BHECKY 30pO0BOi, BECTMOYAApHOI Ta
NponpioLenTUBHOI cMcTemM B MiIATPUMAHHA nocTasu [5,
6]. Oco611BOKO NepeBaro LbOro MeToay ANA KAiHIKK
€ MOX/IMBICTb KiNIbKICHOTO OLiHIOBaHHSA CTabifiomeTpuu-
HUX NapameTpiB, WO AAE 3MOTy He TiIbKMU OLIHWUTW BU-
paeHicTb 3MiH nocTypasbHOro 6anaHcy nig BRAMBOM
NiKyBaHHA abo peabinitauii, a M AOKYMeHTanbHO Nia-
TBEPAUTU ePEKTUBHICTb TOTO UM iHLIOrO MEeToAay AiKy-
BaHHA [7, 8]. XapaKTepUCTUKM KONIMBAHb LLEHTPY TUCKY
cton (LLTC): amnniTyaa, YyactoTa, HANPSAMOK € YyTIMBUMMU
napameTpamu, WO BifobpaxKatoTb CTaH Pi3HUX CUCTEM,
AKi 6epyTb yyacTb y NiagTpMMaHHI 6anaHcy Tina [9].

JocnigHnkammn BuABAEHI 0COBAMBOCTI CTaToAMHaA-
MIiYHOT CTIlKOCTi Tina CTyAEeHTOK, AKi MaloTb Pi3HWUI TUN
Tinobynoeu [10]. BBaxa€TbCsA TAKOX, WO BWUA, CNOPTY
i piBeHb aKTMBHOCTI CMOPTCMEHA BM/MBAOTb HA PIi3Hi
niACUCTEMM KOHTPOAIO NO3W, HanpuKaag y croptcme-
HOK, WO CnewianisytoTbca B akpobaTtuu,i, cnoctepiraetb-
cs 6inbw cTabiNbHUIN Ta MEHLU 3a/1IeKHUI Bif 30pOBOTO
aHanizatopa 6anaHc Tina B OCHOBHIl BePTUKaNbHIM CTil-
i, HiXX y TaHUiBHUUb 6aneTy [11, 12]. CtabinomeTpuyHe
OOCNiAXKEeHHA A03BONAE OLHUTU He Ti/IbKW NocTypasib-
HUI BanaHc Tina cnopTcMeHa B CTaHi CNOKOto, ane i iMoro
3MiHM Nig, BNIMBOM Pi3HMX GpaKTOpiB, HaNpuUKNag, CTOM-
JIEHHSA, BUKIMKAHOIO @i3sMYHMM HaBaHTaxeHHaM [13].
CnopTcmeHu, Wo nig, yac perynapHux GisMYHUX HaBaH-
Ta*KeHb 3a3HaBasn BeCcTUBYNApHOI cTumynsuii (nnasuy,,
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rimHacTi, 6ackeTbonicTM) NPOAEMOHCTPYBaAM Kpally
30aTHICTb B MOPIBHAHHI 3 HeTpeHoBaHMMM ocobammu
NPOTUAIATM TMOPYLIEHHIO MNOCTYPASIbHOTO KOHTPOSItO,
CNPUYMHEHOMY Fa/IbBaHIYHOK BeECTUBYNAPHOK CTUMY-
nauieto B nabopaTopHMx ymosax [14].

ICHYe HEObXiAHICTb LMPOKOro BMPOBAAMKEHHA Chne-
UMOIYHOI NpeBeHTUBHOI TPeHyBa/ibHOI Mporpamu AnA
rnonepeaeHHA nopyweHb OYHKLIOHYBaHHA  onop-
HO-pPYyXOBOro amapaty y KibepcnoptcmeHis. [oseaeHa
epEeKTUBHICTb KOMMJIEKCHUX MNpoOrpam Aas A0pOCnx
Nofen, cnpAMOBaHUX HA TPEeHYBaHHA MPOMpioLenTmB-
HOro Ta BeCTMBYNAPHOro anapaTy 3 aKLEeHTOM Ha MoCTy-
panbHWIM BanaHc; Taki BNpaBM MNOKPALLYIOTb TAKOXK KOT-
HITUBHI QyHKLIT [15, 16].

HesBakatoum Ha [0CUTb BEAMKY KiNbKiCTb [0CAi-
[)KeHb, 10 CbOrOAHILWHbOrO Yacy HeEMaEe EAMHOI AyMKU
woao iHTepnpeTauii NokasHWKIB cTabinometpii yepes
6paK KpuTepiiB CTaHAAPTM3ALIT A1A Pi3HMX BIKOBUX rpyn
300pOBUX OCIb Ta ANs NaLieHTIB 3 Pi3HOK NATOJIOrIED,
HeobXiaAHWX AN HaZIMHOT AiarHOCTUKM B KNiHIYHIM NpaK-
Tmui [17, 18, 19, 20]. HeaocTtaTHbO BUBYEHUMM 3aULLIA-
I0TbCA 0COBAMBOCTI MOCTYPaANbHOIo 6anaHcy cnopTcme-
HiB, WO cnewjanisyoTbeca y KibepcnopTi, a TakoX BNANBY
pi3HMX NpOrpam TpeHyBaHHA Ta peabiniTauii Ha CTiMKicTb
cnoptcMmeHa. TaKMM YMHOM, JOCANIAXKEHHA MOCTYpanbHO-
ro 6banaHcy B rpynax KibepcnopTtcmenis, IT-cneujanicTis
Ta HETPEHOBAHUX OCi6 CNpUATUME BUABNEHHIO NOTEH-
LiHWUX pM3KKiB NopyLweHb GYHKLIOHYBAaHHA ONMOPHO-PY-
XOBOTrO anapaTy, BU3HAUYUTb LWAAXM 3aN0biraHHA TpaBmy-
BaHHIO Ta ONOMOXKe 36epertv 340p0oB’A CNopTCMeEHa.

Merta gocnigeHHs.

BcTaHOBMTM 0cOBAMBOCTI NMOCTypanbHOro 6anaHcy y
rpynax kibepcnoptcmedis, IT-cneujianicTis Ta HeTpeHo-
BaHMX OCi6 Ta BUABUTU MOM/MBI OYHKLiOHaNbHI Nopy-
LUEeHA OMOPHO-PYXOBOro anapaTy 3a A4ONOMOro MeToay
cTabinomeTpii.

O6’eKT i meTOAM AOCNIAXKEHHA.

Hawi gocnigrkeHHs 6ynn nposeaeHi BignosigHo 4o
OCHOBHWX 6ioeTUYHUX HOopM [enbCiHCbKOI Aeknapauii
BcecBiTHbOI MegMyHOI acouiauii Npo eTUYHI NpuHUMNK
NpoBefeHHA HAYKOBO-MeAWYHMX AOCAiAXeHb i3 no-
npaskamu (2000, 3 nonpaskamu 2008), KoHBeHLii Paan
€sponu 3 Npas ntoanHu Ta biomeanumnHm (1997), YHisep-
canbHoi geknapauii 3 6ioeTnkM Ta npas AtoguHu (1997).

Y pocnigxeHHi bpana yyactb 41 ocoba (40/10BiKM,
BiK 17-25 pokiB), AKi CKnaganu Tpu rpynu, a came: rpyny
KibepcnopTcMeHiB, WO crewianiaytoTbCa Y 3MaraHHax 3
Bigeoirop Ta BUCTYNaoTb Ha TypHipax no e-sports (KIB),
rpyny IT-cneujanicTis, daxisuis y po3pobui Ta TecTyBaH-
Hi nporpamHoro 3abesnevyeHHs (IT) Ta rpyny HeTpeHo-
BaHMX IOHaKIB, AKi He rpatoTb Yy BiAEOIrpM Ta He 3ama-
IOTbCA CNOPTOM abo 034,0POBYOID PYXOBOK AKTUBHICTHO
(HT), 6e3 HeBponoOriYHMX 3axBOpOBaHb B aHaMHes3i i
03HaK HEeBPO/OriYHOI NaToNOrii Ha MOMEHT OBCTeXeH-
HA. KoxkHa ocoba 6yna npoiHdpopmoBaHa woao 3acobis,
MEeTU Ta NOPAAKY NPOBeAEHHA AOCNIAKEHHA Ta Hagana
NMUCbMOBY 3rOly Ha Y4acTb Y AOCNIAXKEHHI.

JocniaxkeHHA noctypanbHoro 6anaHcy npoBoau-
10Cb 3 BUKOPUCTAHHAM cTabinomeTpuyHoi nnatdopmm
Nintendo Wii Board (AnoHis-Kutait) B ymoBax npsimoi
BEPTUKANbHOI CTiMKM, AKY B cTabinomeTpii 3a3Bmnyait no-
3HAYalTb TEPMIHOM «OCHOBHa CTilKa» [21, 22]. Mig yac
TECTy CNOPTCMEH CToAB Ha cTabinonnatdopmi 6e3 B3yT-
TS, PYKM B340BXK Tynyba. MNposoanamca 4otmpu npobu:
OCHOBHa BepTMKabHa CTillKa i3 WwupoKoto 6a3oto onopwu

(BiacTaHHIO MiXK cTONaMM), a came — 3pYYHUM MOOXKEH-
HAM CTON Ha LWMPWHI Naeyvel, 3 BIiAKPUTUMM Ta 3aKpU-
TUMW 0YMMA; BEPTUKANbHA CTiliKa 3i 3BYy)eHOol 6a3oto
ornopwu, a came — CTOMKU Pa3oM, 3 BiAKPUTUMM Ta 3aKpU-
TUMM 04MMa. Yac peecTpalii KoXKHOT Npobu AopiBHIOBAB
20 c.

[na KoxHOI Npobun BU3HaYanM Taki cTabinomeTpuyHi
NOKa3HMKN: XC, MM — BiAXWJIEHHA CEPeAHbOrO NO/OMXKEH-
HA LeHTpy TUcKy cTon (LLITC) no oci abcymc (y dpoHTanb-
Hi NAoLWmMHI, BNpaBo abo BNiBO Bif LEHTPY KOOpAMHAT
nnatpopmu); YC, MM — BiAXWNEHHA CEpeaHbOro Moso-
*eHHs UTC no oci opauHaT (y caritTanbHi NAOLWMHI,
Bnepes, abo Hasag Bif LEeHTPY KoopauHaT naatdopmu);
XSD, MM — po3KuA, (cepesHe KBaZpaTUYHE BiAXUIEHHSA)
y dpoHTanbHil naowwmHi; YSD, Mm — po3Kkua (cepeaHe
KBaZpaTMYHe BiAXMNEHHS) y cariTanbHii naowmHi; VX,
MM/C — cepeaiHA WBUAKICTb nepemilteHHs LUTC y dbpoH-
TasbHi naowwHi, VY, MMm/c — cepeaHn WBMUAKICTb nepe-
MilteHHs LUTC y caritanbHil naowwmHi, V, mm/c — cepeaHn
WBKAKICcTb nepemiweHHa UTC y naowmHi nnatdopmu.
Yac peecTpauii KoxkHoi npobu aopisHioBas 20 c.

CTaTMCTMYHY 06pO6KY OTPUMaHUX pe3ynbTaTiB npo-
BOAMAM 3a gonomorot nporpamu IMB SPSS Statistics,
Bepcia 26.0. AnA OuUiHKM 3aneXHOCTi NeBHOI BEIMUYNHMA
BiZ, 30pOBOI AenpuBalii Ta 3ByXKeHHA 6a3u onopu Ha
nnatdopmy npoBogunu 3-baKTOpPHUI AucnepciiHui
aHani3 3 NOBTOPHOBaHMMM BUMIPHOBAHHAMMU. MNpu Lbomy
BHYTPIWHbOrPYynoBMMM GakTopamm BUCTYNaauM Hass-
HiCTb 30POBOrO KOHTPO/IO, AKA Masa ABi KaTeropii — pos-
NOLWEHI 0Y4i Ta 3aNHOLLLEHI OMi, | LUMPUHA BEPTUKANBHOT
CTiMKM, WO CKNajanaca 3 ABOX PiBHIB — LUMPOKA i By3b-
Ka cTillka (6a3a onopu Ha nnatdopmy). Mixrpynosmm
dakTopom 6yB BMA NpodeciiMHOT AisNbHOCTI y4acHMKa 3
Tpboma piBHAMM — KibepcnopTtcmeHu (KIB), IT-cneujanic-
M (IT), HeTpeHoBaHi cTyaeHTH (HT). Ans ouiHkK nonap-
HUX BigMiHHOCTEl cepefHix 3HaYeHb BUKOPUCTOBYBANM
posthoc aHani3 3 BUKopMUCTaHHAM nonpasku boHdeppo-
Hi. BigMiHHOCTI BBa*Ka/iv CTaTUCTUYHO 3HAYYLLMMKU NPWU
p<0,05.

Pe3ynbTatu AocnigKeHHA Ta iXx 06roBopeHHs.

AHani3 pe3ynbTaTiB HALWMX AOCAIAKEHD NOKA3aB, LLO
AK GAKTOP 30POBOr0 KOHTPOJIO, TaK i GaKTOP LWMPUHM
CTiIMKKW, Mann CTaTUCTUYHO 3HAYYLLMI BMJIMB Ha PO3KKUA,
y OPOHTaNbHIM Ta y cariTaibHiM NAOWMHAX, @ TAKOXK Ha
BCi MOKa3HMKM WBUAKOCTI nepemiweHHa UTC — cepen-
HIO WBKAKICTb nepemiweHHA UTC y dpoHTanbHil nno-
LWMHI, Y cariTanbHil NAOWMHI Ta Y NAOWMHI Naathopmm
(tabn. 1).

$PaKTOp 30pOBOr0 KOHTPOJIKO MaB TAaKOX BMAMB Ha
BiAXW/IeHHA cepeaHboro nosoxeHHs UTC y caritanbHin
NAOLWMHI. 3arasiom Npu 30poBil AenpueaLii cnocrepira-
noca nepemiweHHaA LITC, nos’si3aHe 3 HaxMaoM Tina sne-
pea, CUNbHille BUPaXKeHUM B rpyni KibepcrnopTcmeHis.
JOna uboro MOKasHWKA TaKOXK BUABAEHO MiXKrpynosui
edeKT, 61M3bKNIA A0 3HAYYLWOCTI; BeanyunHa Yc 6yna 3Ha-
yyle 6inbloto B rpyni KibepcnopTCMeHiB B NOPiBHAHHI 3
rpynow HETPEHOBaHMX KOHAKIB, a came BigmiyaBca binb-
WK HaxWA Tina Brnepes B yMOBaX LUMPOKOI Ta BYy3bKOi
CTiliKM i3 3aNN10WEHNMM 04MMa. BigxmneHHs cepegHbo-
ro nosnoxeHHs LTC y dpoHTaNbHIl NAOWMWHI 3HaYyLLe He
3MiHIOBa/1I0Ch MiA BNAMBOM BCiX GaKTopiB.

AHani3 iHAMBIAYyanbHUX MOKa3HWKIB BiAXWAEHb ce-
peaHboro nosioxeHHs LTCy GpoHTaNbHIl Ta cariTanbHin
NAOLMHAX NOKa3as, WO Y BCiX rpynax 6yna nesHa Kifb-
KicTb 0cCib, fKi manu 3HauHi gesiauji LUTC, wo suxoannm
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3a Mexi pedepeHTHUX 3HayeHb. B Ta-
6nuui 2 npeacTtaBneHNn BiACOTOK oOcCib,
y Aknx LUTC po3TtawoByBaBcA Ha BiACTaHi

Tabnuusa 1 — Pe3ynbtatn AncnepciiiHOro aHanisy BNavMBy 30p0OBO-
ro KOHTPOJIIO Ta LUMPUHU CTiliKN Ha cTabinomeTpUUHi NOKa3HUKKU
KibepcnopTtcmeHis, IT-cneuianictiB Ta HeTpeHOBaHUX OCi6

6inblwe, Hixk 20 mm BNpaBo abo BAiBO

. 3oposuii . "
(Xc), a Takox MeHLe, Hixk 15 MM Ha3aga SR LT LIS KoHTpons* | MPKIPynoBui
(Yc) Big, LeHTPY KOOpAMHaT niathopmu. | MaPamerp | KOHTROAB cTivkn WMpHHa cTilikn S
MokasaHo, Wo B rpyni KibepcnopTcme- F p F p F p F p
HiB BiACOTOK 3HAYHWUX BigxuneHb BYB |Xc, mm 1,484 | 0,231 | 0,170 | 0,682 | 0,005 | 0,944 | 0,944 | 0,398
HaWbinbWNi, a y rpyni HETPEHOBAHMUX |Yc, mm 4,103 | 0,050* | 0,609 | 0,440 | 0,481 | 0,492 | 3,066 | 0,058#
0Ci6 — HaliMeHWWA, Wo CBiAYNTL NPO | XSD, Mm 12,751 |0,001**|268,587|0,000**| 18,398 [0,000**| 0,559 | 0,576
BiZAHOCHO ripwWuii nocTypanbHuii 6anaHc (ysp, mm | 16,076 |0,000**| 50,568 |0,000**| 6,176 |0,017* | 5,381 |0,009**
KibepcnopTtcmeHis. VX, mm-ct 107,514 |0,000%*|145,189(0,000%*| 88,554 (0,000**| 2,064 | 0,141
ByN10 BUABNEHO 3HAUYLLY B3AEMOAIIO [vy, mm-c' [146,295(0,000%*| 71,693 |0,000**| 38,438 [0,000**| 2,182 | 0,127
$aKTOpiB 30POBOMO KOHTPO/IO Ta WK~ [y v et |172,679]0,000%*|143,714]0,000%%| 73,833 |0,000%*| 2,544 | 0,092#

PUHW CTiIMKKM NS BENMYUH PO3KMAY Ta
WBWAKOCTI, TOMYy ANA UMUX cTabinome-
TPUYHMX NMOKa3HWKIB ByB NpoBeAeHUI TaKoXK 2-baKTop-
HUI AUCNEepCiMHUI aHani3 3 NOBTOPIOBAHMMM BUMIpHO-
BaHHAMM OKPEMO ANA BHYTPIWHbOrpynoBmux ¢aKktopis
30POBOr0 KOHTPOJIO Ta LUMPUHM CTIAKK, MPU LLbOMY MiXK-
rpynosmm ¢paktopom 6yB BuUA, NpodecinHoi AisnbHOCTI.

PesynbTaT 2-haKTOpPHOro AMCMNEPCIMHOrO aHanisy
nokasanu, Wwo $aKkTop 30pOBOro KOHTPOJIKO MaB CTATMUC-
TUYHO 3HAYYLIMI BNAUB Ha PO3KMA Y GPOHTANbHIN Ta y
cariTanbHi NAOWMHAX, @ TAKOX Ha MOKAa3HUK LIBUAKO-
cTi nepemiweHHa UTC y dpoHTanbHil NAOWMHI TibKK B
yMOBaXx By3bKOi CTilKku (Tabna. 3). Mpu ubomy cnocrepi-
raBca 3HauyyLMi BNANB 30POBOI AenpuBal,ii Ha BeNYK-
HU WBMAKoCTi nepemiweHHs LUTC y caritanbHil naowmHi
Ta B NAOWMHI NnaTPopmmn B yMOBaX AK LUMPOKOI, TaK i
BY3bKOi CTiliku (Tabn. 3).

DaKTOp WMPUHU CTIMKM MaB CTAaTUCTUYHO 3HAYYLLUI
BM/IMB Ha PO3KMA Y GPOHTaNbHIM Ta y cariTanbHil nno-
LMHAX, @ TAaKOX Ha BCi MOKA3HWKMK LUBUAKOCTI nepemi-
weHHA LITC B ymoBax fiK pO3NtOLLEHMX, TAK i 3an/toLLe-
HUX oyelt (Tabn. 4). 3aranom BeNIMUMHU PO3KMAY B 060X
naolMHax Ta WBMAKOCTI 36inbliyBannca 3 yCKAagHeH-
HAM YMOB — NpW 30P0Bil1 AenpwuBaLii abo 3ByXKeHHi CTil-
Ku. Lle y3roakyetbca i3 peaynbratamum, OTpMMaHUMM Npn
OOCNiAXEHHAX NOCTypanbHOro 6anaHcy raHabonicTis-to-
HiopiB, 3riAHO AKMX LWBUAKICTb LEHTPY
TUCKY cTon Byna binblioto B TecTax, Wo
NPOBOAM/IMCA B YMOBAxX 30p0OBOI Aenpu-
Bau,ji [23].

MpUMITKK: CTaTUCTMYHA 3HAYYLLiCTb BNMBY dpakTopa *p<0,05, ** p<0,01, #0,05<p<0,10.

Tabnuusa 2 — YactKa ocib 3 nopylweHHAMM NOCTY-
panbHoro 6anaHcy B rpynax Kibepcnoprcmenis,
IT-cneujianicTiB Ta HeTpeHoBaHUX 0cib, %

MapameTtp Xc Ye
Fpynu
KibepcnoptcmeHu 8,9 30,4
IT-cneujianictn 3,8 15,4
HeTpeHoBaHi ocobu 1,8 7,1

TPUYHUX MOKA3HMKIB Nig BNAMBOM 30pOBOI AenpuBay,ii
Ta 3BY)KEHHA CTilKK, nopas, 3 LMm ocobnvBa yBara B Ha-
LWOMY AOCAiIAXKEHHI NpUainanack aHanisy BiaMiHHOCTEN,
BMABNEHUX MiX MOKa3HUKaMM B Pi3HUX rpynax [ochni-
OXKyBaHUX 0cib — KibepcrnopTcmeHis, IT-cneuianictiB Ta
HeTpeHOoBaHMX oHaKiB (puc. 1-2).

BuaBneHo, WO BeAnUYMHA Po3KMAy Yy GPOHTaNbHIN
NAOWMHI Byna CTaTUCTUYHO 3HauYylle Ginblwoto B rpyni
KibepcnopTcmeHiB B NMOpiBHAHHI 3 rpynoto IT-cneujianic-
TiB B YMOBaX BY3bKOi CTiliKM 3 PO3N/IOLLLEHUMM O4UMA, A
Takox byna 6inbwoto (611M3bKO A0 CTAaTUCTUYHOT 3HAYY-
LocTi) B rpyni KibepcnopTcMeHiB B MOPIBHAHHI 3 rpynoto
HETPEeHOBaHMX 0Cib B yMOBAXx LUMPOKOI CTilKK 3 3anto-
WweHnmmn ounma (puc. 1).

Tabnuua 3 — Pesynbtati gucnepciiHoro aHanisy snamsy ¢paktopy
30pPOBOro KOHTPOJIIO Ha cTabinomeTpuuHi NoKasHUKM KibepcnopTc-
meHiB, IT-cneuianicriB Ta HeTpeHoBaHUX 0cCi6

BuaBneHi TaKkoX BiAMIHHOCTI MiX Wide stance |Intergroup effect| Narrow stance [Intergroup effect|
CTabiIOMETPUUHMMM  MOKasHUKamu g | MAPAMETP 0 P F P F P F P
rpynax focnimpkysaHux oci6 — kibep- [xsp mm | 0,372 | 0,546 | 3,075 |0,058# | 17,193 |0,000**| 2,148 | 0,131
cnoptcmenis, IT cneuianictis Ta He- ysp wm | 1,915 | 0,174 | 6,227 [0,005**| 18,483 [0,000**| 4,174 | 0,023*
TPEHOBaHWX I0HaKIB. [Py OWIHIOBAHHI vy iy et | 1708 | 0,199 | 8,683 |0,001**|102,558(0,000%*| 0,553 | 0,580
BN/NBY 30pOBOI AEMpPUBAUIl MIKIPYNO- [y ym.ct | 50,961 |0,000%*| 3,412 | 0,043* |118,774]0,000%*| 0,906 | 0,413
BUiA GaKTOP BYB CTaTUCTUMHO 3HAYYLIMM " 51737 o200 000%+| 6,211 |0,005%*|144,951|0,000%%| 0,820 | 0,448

019 TOKa3HUKIB pO3KMAay B cariTasbHin
NAOLWMHI B LUMPOKIN Ta BY3bKii CTilKax
Ta 61M3bKMM [0 CTAaTUCTUYHO 3HAYYLLO-
ro ANA po3kuay y GpoHTaNbHIN NAOWMHI
Yy LWMPOKIM CTiMLj, @ TaKOX CTaTUCTUY-

MPUMITKK: CTaTUCTUYHA 3HAYYLLiCTb BNMBY dakTopa *p<0,05, ** p<0,01, #0,05<p<0,10.

Tabnuusa 4 — Pe3ynbtat AncnepciiiHoro aHanisy BnauBy ¢gakTopy
LUMPUHM CTilAKK Ha cTabinomeTpuuHi NOKa3HUKM KibepcnopTcmeHis,

IT-cneuianicTis Ta HeTpeHOBaHMUX OCi6

HO 3HAYYyLWKMM LWOAO BCiX MOKa3HUKIB Oui Mixrpynosuii Oui 3 Mixkrpynosui
WBMAKOCTI Yy WMPOKii cTiiiui (tabn. 3). | Mapametp | posnaioweHi edexr annoweHi epexr
Mpw OLiHIOBaHHI BNMBY LUMPUHM CTIKK F P F P F P F p
MiXrpynosuit ¢daktop 6yB cTtaTUCTMYHO [XSD, Mm 133,420(0,000**| 3,306 |0,047* [193,887(0,000**| 0,872 | 0,426
3HaUyLWMM AAA BCiX MNOKa3HMKiB, ane |[YSD, mm 11,445 |0,002**| 7,158 [0,002**| 53,613 |0,000**| 2,056 | 0,142
TiIbKM B YMOBAx PO3M/OWEHUX oyen |VX, mm-c' | 97,934 |0,000%* 4,015 | 0,026* |143,799|0,000%*| 0,894 | 0,417
(tabn. 4). VY, mm-c? | 34,653 [0,000**| 5,079 |0,011* | 74,399 |0,000**| 0,892 | 0,418
Pe3ynbTaT nonapHOro MOpPiBHAHHA |V, mm-c?! 79,650 |0,000**| 5,476 |0,008**|145,544|0,000**| 1,046 | 0,361

niaTBEPAMIM HAsfABHICTb 3MiH cTabinome-

MPUMITKK: CTaTUCTUYHA 3HaYYLWLiCTb BNIMBY dakTopa *p<0,05, **p<0,01, #0,05<p<0,10.
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PucyHoK 1 — YcepeaHeHi NOKa3HUKU PO3KUAY LIEHTPY TUCKY cTon Y GPOHTaNbHIN naowmHi (XSD) Ta y caritanbHili naowmHi (YSD) B pisHux
rpynax oci6 Ta B pi3HMX yMOBax 30pOBOro KOHTPO/IIO Ta WHUPUHM cTilikK. NMo3HaueHHs: KIB — rpyna Kibepcnoptcmedis, IT —rpyna IT-cneuja-
nictis, HT — rpyna HeTpeHoBaHuX toHakiB. OP LLIC — o4i po3ntoweHi, WMpoKa cTilika; 03 LLIC — oui 3anatoweHi, WupokKa criiika; OP BC — oui

po3nnioLLeHi, By3bKa cTilika; 03 BC — oui 3an/toLLeHi, By3bKa CTiliKa.

Mmic gq_ MWeC ap MMIC 3
VX VY v
0 &
# ¥ % ‘_‘:- —_—
- - —_—
101 — —_— 104 |
1n
0- - n ; [ S 3 o
KE IT HT %G IT HT X5 [T HT MG IT HT KR ITHT B8R M HT KR IT HT KR T HT Kb it Wi KB T T K& 0T
OP Wwc 03 e ORBC 03BC QP wWC 03 lc OF BC 03BC OF WC Q3uwc OF BC

e 1o

03BC

PUCYHOK 2 — YcepeaHeHi NOKa3HUKMU WBUAKOCTI NepeMillleHHA LeHTPY TUCKY cTon y ppoHTanbHil naowmHi (VX), y caritanbHili nnowmHi
(VY) Ta y nnowmHi nnatdpopmu (V) B pisHUX rpynax ocib Ta B pisHUX yMOBaxX 30pOBOro KOHTPO/IIO Ta LMPUHMU CTiliKKU. MO3HaYeHHA TaKi cami,

AK Ha puc.l.

lMoKasaHo, WO Be/nYMHA PO3KMAY Y cariTafbHil
NAOWMHI 6yna CTaTUCTUYHO 3Hauvylle binblioto B rpyni
KibepcnopTcmeHiB B NOPiBHAHHI 3 rpynoto IT-cneuianic-
TiB, @ TAKOX B rpyni KibepcnopTCMeHiB B MOPIBHAHHI 3
rpynot HeTpeHOBaHWX OCi6 B yMOBax LUMPOKOI CTiMKK
AK i3 PO3NAOWEHUMHM, TaK i 3 3an/OWEHUMN OYMMA.
3HauyLe 6inbWwOo TaKoX Byna BEANYMHA LbOrO MOKa3-
HUKa B rpyni KibepcnopTcMeHiB B MOPIBHAHHI 3 rpynoto
IT-cneuianicTiB B yMoBax BY3bKOi CTiIMKM 3 PO3MN/IOLLEHK-
MK oumma (puc. 1).

BuABneHo, WO BeAMUYMHA CepeaHbOi WBUAKOCTI ne-
peMILLLeHHA LUEeHTPY TUCKY cTon Y GPOHTaNbHIM NaoLm-
Hi 6yna cTaTMCTMYHO 3Hauyue binblioto B rpyni Kibep-
CNOPTCMEHIB B MOPIBHAHHI 3 rpynoto IT-cneuianictie B
YMOBAX LIMPOKOI CTIMKM AK 3 PO3NIOLEHUMM, TaK i 3
3anoWeHMMM 04MMa, a TaKoK Byna 6inboto (611M3bKO
00 CTaTUCTMYHOT 3HaYYLLOCTI) B rpyni KibepcnopTcmeHis
B MOPIBHAHHI 3 rPynol HEeTpeHOBaHUX ocib B ymoBax
LUMPOKOI CTIMKM AK 3 PO3NIOLLEHUMM, TaK i 3 3antoLe-
HUMUK ouMMa (pmc. 2). BenmumHa cepeaHboi WBUAKOCTI
nepemiweHHa LITC y cariTanbHii naowmHi 6yna cratuc-
TMYHO 3Hauylle binbwoto B rpyni KibepcnopTcmeHis B
NopiBHAHHI 3 rpynoto IT-cneujianicTiB B ymoBax WMPOKOI
CTiiKM 3 po3n/toweHnmmn ouymma (puc. 2). LWBuAaKicTb

UTC y nnowuHi nnatpopmm 6yna 6inbwoto B rpyni Ki-
bepcrnopTcMeHiB B NOPiBHAHHI 3 rpynoto IT-cneujianicTis
B YMOBaX LUMPOKOI CTIMKK fK i3 PO3NIIOLLEHMMMU, TaK i 3
3anoWweHnmMmn ounma (puc. 2).

Bigomo, wo wenakicte LITC € peneBaHTHMM MOKas-
HMKOM MOCTYPa/IbHOTO KOHTPO/IIO NIOANHU | XapaKTepu-
3yE CyMapHy HepBOBO-M'A30BY aKTUBHICTb, HeOOXigHY
ANA NIATPUMKM PiBHOBAru; BBAXKAETHCA, LLLO YUM MEHLLA
BE/IMYMHA LUBMAKOCTI, TUM KpaLLMA MOCTYPaNbHUIA KOH-
Tponb [24]. Mnowa craTokiHesiorpamn po3riALAETLCA
AK MOKA3HMWK 3arasibHOi edeKTUBHOCTI NOCTypanbHOro
KOHTPOJIIO — YMM MeHLUA NAoWa, TUM Kpawa edeKTms-
HicTb [25], a cTaHAapTHe BigxuneHHs LITC (XSD Ta YSD)
€ NoKa3HMKoM BapiabenbHocTi pyxis LUTC, AaKMiA MoXKHa
BUKOPUCTOBYBATU ANA HAAIMHOI OLiHKM BigMiHHOCTEMN
B rpynax 340poBMX ocCib Ta MauieHTiB 3 NOpyLEHHAMM
bYHKLIOHYBaHHA OMOPHO-PYXOBOrO amapaTty, a TaKoX
Nofen pisHoro BiKy [26]. TakMm YMHOM, BULLi BENMYU-
HU po3KkuAay Ta weuarocTi LITC B rpyni Kibepcnoptcme-
HiB MOPIBHAHO 3 BiANOBIAHMMM MOKA3HUKAMM B rpynax
IT-cneujianicTiB Ta HETPEHOBaHMX 0OCib € BifZOOpaXKeHHAM
BiZlHOCHO Tipworo nocTypanbHOro 6anaHcy y Kibep-
CMOPTCMEHIB, AKUI MOKe ByTU HacNifAKOM HeraTUBHOMO
BM/IMBY FiNOKiHe3ii Ha ONOpPHO-PyX0BUIA anapar.
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BUCHOBKM.

YcKNnafiHEHHA YMOB BEPTUMKANbHOI CTIMKKM, TaKi, AK
30poBa AenpuBaLLif Ta 3BYyKeHHA 6a3n onopw Tina, npu-
3BOAMIM A0 3MiH aMMNAITYAHO-LWBUAKICHUX MapameTpis
KOZIMBAHb Y GPOHTANbHIN i cariTa/bHil NAOLMHAX B YCiX
rpynax AoCnigxyBaHUX — KibepcrnopTcmenis, IT-cneui-
anicTiB Ta HETPeHOBaHMX IOHAKIB, NMPWU LbOMY 30pOBa
Aenpueauis mana 6inblWwnii BNAMB Ha CTabifloMeTpUYHI
NMOKa3HWMKN B YMOBAX BY3bKOI CTiMKW, TOAj AK 3BYKEHHA
6231 onopw TiNa BUKNMKANO 3MIHW BCiX OLLIHIOBAHMX CTa-
6iNOMETPUYHMX MOKA3HUKIB AK B YyMOBaX PO3NOLLEHUX,
TaK i 3an/1t0LLEeHNX OYeN.

Binbwi BennUMHKU po3kuay Ta wemakocTi UTC, BuAs-
NeHi B rpyni KibepcnopTcMeHiB B NOPiBHAHHI 3 BiANOBiA-
HUMM MOKa3HMKamK B rpynax IT-cneuianictie Ta HeTpe-
HOBaHMX OCI6 MOXYTb CBiAYUTM MPO BiAHOCHO ripWWiA
nocTypanbHUit 6anaHc y KibepcnopTcMeHiB.

MepcnekTMBM NOAANbLUNX AOCNIAMKEHD.

MepenbayaeTbca NPoOBeAEHHA AOCNIAXKEHD ANA BU-
ABNIEHHSA MOTEHLHOro B3a€MO3B’A3KY MiXK NMOKa3HMKa-
MW NOCTypanbHOro 6anaHcy Ta GyHKLiOHANIbHOIO CTaHy
HepBOBO-M'A30BOT CUCTEMM, @ TAKOXK CUIN BEIUKUX Fpyn
m’s3iB Tynyba i KiHLiBOK y KibepcrnopTcmeHis, IT-cneuia-
NiCTiB Ta HETPEHOBAHMX KOHAKIB.
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OCOBJ/IUBOCTI NOCTYPA/IbHOIO BAJIAHCY KIBEPCMOPTCMEHIB, IT-CNEUIANICTIB TA HETPEHOBAHUX
HOHAKIB

Nyup 1O. N., Nlyk’aHuesa . B., Konocosa O. B.

Pe3stome. KibepcnopT CTPiMKO CTa€ BaK/JMBOK YaCTMHOK Cy4acHOI Ky/nbTypu B chepi TeXHONOriA Ta po3B.ar.
MopAag 3 UMM CTBOPIOIOTLCS CEPIMO3HI BUKAMKM ANA 340p0B’A Ta Gi3MYHOro camonoyyTTa rpasuis. JocnigKeHHs
NocTypanbHOro HanaHcy cnpUATMME BUAB/IEHHIO PU3KKIB TPaBMYyBaHHSA KibepcnopTcMmeHis Ta fonomoske 36epertu
iXHE 340p0B’. MeTol HAWOoro AoCNiAMKeHHA Byn0 BU3HAYEHHA 0cobanBOCTEN NOCTypanbHOro 6anaHcy y rpynax
KibepcrnopTcmeHis, IT-cneujianicTiB Ta HETPEHOBAHUX OCIO Ta BUABNEHHS MOXAMBUX PYHKLIOHANbHUX NMOPYLUIEHb
OMOpPHO-PYXOBOTO anapaTy 3a A40NOMOro metoay ctabinomeTpii. Y gocnigskeHHi B3ana yyactb 41 ocoba vonosivoi
cTaTi, Wwo cknaganu Tpu rpynu: rpyna Kib (14 kibepcnoptemeHis), rpyna IT (13 ocib, IT-cneuianicris) i rpyna HT (14
HeTpeHOBaHWX IOHaKiB) Bikom 17-25 pokis. [locniaKeHHA NOCTypanbHOro 6anaHcy NPoOBOAMIOCH 3 BUKOPUCTAHHAM
ctabinometpuuHoi nnatdopmu Nintendo Wii Board (AnoHia-KuTait) B ymoBax npAmMoi BepTUKanbHOI cTilikK. CTaTuc-
TUYHY 0OPOBKY OTPMMaHUX pe3ynbTaTiB NPOBOAWIM 3@ gonomoroto nporpamu IMB SPSS Statistics, Bepcia 26.0. Ans
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OLLiHKM 3aNeXKHOCTi NEBHOI BE/IMYMHU Bif, 30pOBOI AeNpMBaLLii Ta 3BY»KeHHA 6a3n onopu Ha naatdopmy NpoBoaUAN
3-baKTopHUI ANCNEPCIMHNIA aHani3 3 NOBTOPOBAHUMW BUMIPIOBAHHAMM. MpY LLbOMY BHYTPILIHBOTPYNOBUMM daK-
TOPaMM BUCTYNA/IM HAABHICTb 30POBOrO KOHTPOJIIO, AKA Masa ABi KaTeropii — po3n/toLLeHi OYi Ta 3an/ItOLLLEHi Oui, i
LUIMPVHA BEPTUKA/IbHOT CTiliKK, LLLO CKIaanacs 3 ABOX PiBHIB — LUMPOKa i By3bKa cTiliKa (6a3a onopw Ha niatdopmy).
Mixrpynosum dpaktopom 6ys Bua npodeciiHoi AiaNbHOCTI y4aCHUKA 3 TPbOMa PiBHAMM — KibepcnopTcmeru, IT-cne-
LianicTn, HeTpeHoBaHI OHaKKU. [na OUiHKM NonapHUX BigMiHHOCTEN cepeaHix 3Ha4YeHb BUKOPUCTOBYBaAuM posthoc
aHani3 3 BUKOPUCTAHHAM nonpaskn boHdeppoHi. BigMiHHOCTI BBaXKan CTaTUCTUYHO 3Ha4ywmmm npu p < 0,05. 3a
pe3ynbTaTaMu LOCAiAXKEHb BUAB/EHO, LLLO YCKAAAHEHHA YMOB BEPTMKAbHOI CTilMKM, TaKi, AK 30poBa AenpuBaLiis Ta
3BY)KEHHS 6asu onopu Tina, NPM3BOAUAN A0 3MiH aMNITYAHO-WBUAKICHUX NapameTpiB KOIMBaHb Y GPOHTaNbHIMN i
cariTasibHiN NJOWMHAX B YCiX rpynax A0CNiAKyBaHMX — KibepcnopTcmeHis, IT-cnewianicTiB Ta HETPEHOBaHMX OHaKIB,
npu UbOMYy 30POBa AenpuBaLis mMana binblWKA BNANB Ha CTabiIOMETPUYHI NOKA3HWKM B YMOBAX BY3bKOI CTiMKM,
TOAj AK 3BY)KEeHHA 6231 onopw Tila BUKIMKAA0 3MiHM BCiX OL,iHIOBAHUX CTabiIOMETPUUYHUX NMOKA3HUKIB AK B yMOBax
PO3NAIOWEHMX, TaK i 3antoWeHnX odveit. binblli BeIMYMHN PO3KMAY Ta WBUAKOCTI LLEHTPY TUCKY CTOM, BUSAB/EHI B
rpyni kibepcnopTcMeHiB B NOPiBHAHHI 3 BiANOBIAHMMM NOKa3HWKaMM B rpynax IT-cnewjianicTis Ta HETPEHOBaHMX OCib
MOKYTb CBIAYMUTM NPO HEraTMBHMUIA BNJIMB FiNOKiHe3ii Ha ONOPHO-PYXOBUIA anapart KibepcnopTcmeHiB.
KnrouoBsi cnosa: Kibepcnoptcmen, IT-cneuianicT, noctypanbHuii 6anaHc, ctabinomerpis.

FEATURES OF THE POSTURAL BALANCE OF E-ATHLETES, IT SPECIALISTS AND UNTRAINED PERSONS

Luts Yu. P., Lukyantseva H. V., Kolosova O. V.

Abstract. E-sports is rapidly becoming an important part of modern culture in the field of technology and en-
tertainment. Along with this, serious challenges are created for the health and physical well-being of the players.
The study of postural balance will contribute to identifying the risks of injury in e-athletes and will help preserve
their health. The purpose of our study was to determine the features of postural balance in groups of e-athletes,
IT specialists and untrained individuals and to identify possible functional disorders of the musculoskeletal system
using the stabilometry method. 41 male persons took part in the study, consisting of three groups: the KIB group
(14 cyber-athletes), the IT group (13 people, IT specialists) and the NT group (14 untrained young men) aged 17-25.
The study of postural balance was carried out using the Nintendo Wii Board (Japan-China) stabilometric platform
in the conditions of the upright stance. Statistical processing of the obtained results was carried out using the IBM
SPSS Statistics program, version 26.0. To assess the dependence of a certain value on visual deprivation and the nar-
rowing of the platform support base, a 3-factor analysis of variance with repeated measures was performed. With-
in-subjects factors were the presence of visual control, which had two categories — eyes open and eyes closed, and
the width of the stance, which consisted of two levels —a wide and narrow stance (base of support on the platform).
The between-subjects factor was the type of professional activity of the participant with three levels — e-sportsmen,
IT specialists, untrained young men. A post-hoc analysis using the Bonferroni correction was used to assess pairwise
differences in mean values. Differences were considered statistically significant at p < 0.05. According to the results
of the research, it was found that the complications of the conditions of upright stance, such as visual deprivation
and narrowing of the base of support of the body, led to changes in the amplitude-velocity parameters of oscilla-
tions in the frontal and sagittal planes in all groups of subjects — e-sportsmen, IT specialists and untrained young
men. Visual deprivation had a greater effect on stabilometric indices in the conditions of narrow stance, while the
narrowing of the base of support of the body caused changes in all evaluated stabilometric indices both in the con-
ditions of open and closed eyes. Larger values of dispersion and velocity of the center of pressure which were found
in the group of e-athletes in comparison with the corresponding indices in the groups of IT specialists and untrained
persons, may indicate the negative effect of hypokinesia on the musculoskeletal system of e-athletes.

Key words: e-athletes, IT specialist, postural balance, stabilometry.
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