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Abstract

The problematic issues regarding woen's sports remain in various countries of the world. Because of
that our purpose was to identify gender-specific issues to assist in the planning of training and
competition loads of female elite athletes in modern sports. In particular, specific focus was given to
the psychophysiological state and balance function to increase the efficiency of competitive activities.
For this case the relationships of individual typological properties of the higher nervous system and
sensorimotor reactions with psychophysiological indicators of highly qualified athletes of different
sexes were established. The sexual peculiarities of the formation of psychophysiological functions of
elite athletes, the functional peculiarities of psychomotor and mental activity, as well as the peculiarities
of the psychophysiological organization of information processing in highly qualified athletes, taking
into account sexual dimorphism, were revealed. The nuances regarding the indicators of maintaining
balance among elite athletes, depending on gender, are revealed, which is primarily related to the
location of the centres of gravity: in women, it is located in the hips, and in men, it is much higher. This
knowledge about the sex differences will be very useful for our future measurements in project
“Digital Twin”, especially for the strength exercises "squat with a barbell".

Key words: elite female athletes; gender characteristics; special physical preparation; sport of high
achievements; expert evaluations.

AHoTanis

I'enpepHi mpo0JjieMu CHOPTUBHOI MiATOTOBKM BHCOKOKBATIQiKOBAHMX ATJIETOK B CYy4aCHOMY
CIopTi

[TpobieMHi MUTaHHS MIOAO KIHOYOTO CIOPTY 3aMIIAIOTHCS aKTyalbHUMH B PI3HHX KpaiHax CBITY.
Tomy HaIo MeToI0 OyJI0 BUSIBUTH T'eHICPHI TpoOiieMu, o0 JOMOMOITH Y TUIaHYBaHHI TPEHYBAJIbHHX
1 3MarajJpHUX HABaHTAKEHb BHUCOKOKBaNi(DIKOBAaHMX CIOPTCMEHOK y CY4YacHOMY CIOpTi. 30Kpema,
0C00JIMBY yBary OyJI0 MPHUIIICHO QYHKIIT IcHX0(i310I0rYHOr0 CTaHy Ta PIBHOBATH JIsl ITiIBUIIICHHS
e(heKTUBHOCTI 3MarajbHOI JisUubHOCTI. )i MaHOro BWIAJAKy BCTAaHOBJCHO 3B'SI3KM 1HUBIAYyabHO-
TUIOJIOTIYHUX  BJIACTHBOCTEH BHUINOI HEPBOBOI CHCTEMH Ta CEHCOMOTOPDHHUX peakwmii 3
ncuxodizioNoriyHUMHI TTOKa3HUKaMH BHCOKOKBaJIi(hiKOBAaHMX CIIOPTCMEHIB pi3HOI crari. BussieHo
cTareBi 0cOOMUBOCTI (hopMyBaHHS MCUX0(i3i0N0TIYHNX QYHKIIH CIIOPTCMEHIB BUCOKOI KBami(ikarii,
(yHKITIOHANTBHI OCOOJIMBOCTI TICHXOMOTOPHOI Ta IICUXiYHOi [isSUTBHOCTI, a TaKOXX OCOOIUBOCTI
ncuxodizionoriunoi opranizamnii 00poOku iHGoOpMaIi y CcHOpTCMEHIB BUIIOI Kamidikamii 3
ypaxyBaHHSM CTaTeBOro AuUMOp(dizmy. BHsBIIEHO HIOAHCH IIOA0 MOKAa3HUKIB (DYHKI(T PiBHOBAard y
eJITHUX CIIOPTCMEHIB 3aJIeXKHO BiJ| CTaTi, 110 TIOB’s3aHO HacaMIIepe]l i3 po3TallyBaHHSIM IIEHTPIB Baru:
y ’IHOK BiH pO3TaIllOBaHUH y CTETHAX, a y YOJIOBIKiB 3Ha4HO BHILE. Lli 3HaHHS npo cTaTeBi BiAMIHHOCTI
OyayTh Jy’Ke KOPHCHI JUIsl HAlMX MaiOyTHIX BUMiptoBaHb y npoekTi «DigitalTwiny», ocodbmuBo st
CHJIOBHX BIIPAB IIPHCI] 31 IITAHTOIOY.

KarouoBi ciioBa: BuCOKOKBali(hikKOBaHI CIIOPTCMEHKHU; T€HIEPHI OCOOIMBOCTI; cnemiaibHa (izuuHa
MiATOTOBKA; CHOPT BUILMX JOCSITHEHb; EKCIIEPTHI OLIIHKH.
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Introduction

Modern high-achieving sports require
full commitment and professionalization of the
chosen field of activity from the athlete. Using
the achievements of modern sports science
helps to optimize the training of elite athletes
and preserve the athlete's physical and mental
health. But currently there are still some
"problematic topics" in the practice of sports
training of elite athletes. And one of these topics
is women's sports. Sports scientists from all
over the world have revealed insights into topics
of women's sports such as: the dependence of
the functional state on the phases of the
menstrual cycle (Shakhlina L. 2021; Findlay
R.G. et al. 2020), the peculiarities of
psychological and tactical preparedness
(Borysova O. et al. 2020), gender-specific
anthropological and morphological features
(Abe T. et al. 2003), the specifics of technical
training and formation on motor qualities
(Emmonds S. et al. 2019), the influence of
hormonal changes on sports performance
(Hackney A.C. et al. 2019) [1-6].

Purpose: to identify gender-specific
issues to assist in the planning of training and
competition loads of female elite athletes in
modern sports. In particular, specific focus was
given to the psychophysiological state and
balance function to increase the efficiency of
competitive activities.

Material and methods

Bibliometric techniques were applied in
this study to gather highly cited papers in sport
sciences published during 2005-2022. The
method of expert evaluations was used to
determine the modern problems of women's
elite sports. From 160 respondents, an expert
group of sports scientists, coaches of national
teams (n=20) were selected, who had
experience working with elite female athletes.
Psychophysiological ~ (indicators of the
efficiency of attention, volume of voluntary
attention,  productivity,  coefficients  of
motivational, volitional and typological
components, stress resistance) and
biomechanical (balance function) methods were
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used for this purpose (women, n=17 and men,
n=24). Mathematical and statistical processing
and data analysis were carried out using the
computer programs "Statistica" and Microsoft
Excel 2010.

Results

Content analysis of the literature-based
information allowed us to identified the leaders
in sports science in the following countries:
America, Canada, England, Switzerland,
Norway, China, South Africa. In addition, the
analysis of scientific publications and
dissertations in the field of "Sport" in recent
years allowed us to add Ukraine and Poland to
the list of countries with the most cited authors.
The officials and the national teams’ coaches
(n=20) of these countries were included in the
expert group. The analysis of the experts'
analytical notes allowed us to obtain individual
information about the state of women's sports in
each country and different kinds of modern
sport, as well as to identify general issues
regarding the planning of training and
competition loads for female athletes. The
following factors were identified based on the
experts” answers as the main problems in
female sports: outdated systems of training
female athletes without taking into account their
biological cycles (80%); old injuries or illnesses
that arose as a result of the incompetence of the
previous/youth coaches (55%); transferring the
training models of male athletes to the training
of women (60%); insufficient pharmacological
and medico-biological support of women's
national teams during training, competitions
and recovery (60%); load planning during
special physical training is the same as for men
(70%); less attention to women's sports in
financial and organizational aspects (65%).

The psychophysiological functions for
men and women were shown to have gender-
specific characteristics. For men, it is a
predominance of attention, and for women,
mobility and strength of nervous processes,
respectively. As for the quality of the balance
function, significantly higher indicators
(p<0,05) are observed for women when
performing an attempt with closed eyes (Fig. 1).
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The quality level of the balance function in the
eyes-closed sample

The quality level of the balance function in the
eyes-open sample

Productivity, the total number of solved tasks in

the first and second test
Coefficient of operational thinking, conditional
units.

Volume of voluntary attention, %
Productivity, total number of solved tasks
Efficiency of attention, number of errors
V,%

Average test solution time, milliseconds
Volume of short-term memory, %

Time perception error, sec

Strength of neural processes, % of errors

Functional mobility of nervous processes,
stimuli/minutes
The latent period of the complex visual-motor
reaction RV 2-3, ms
Latency period of a simple visual-motor
reaction, ms
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Figure 1. Statistical values of indicators of the psychophysiological state and the balance function
of elite athletes (women, n = 17; men, n = 24).

Conclusions

It is shown that gender-specific issues
regarding women's elite sports remain in
various countries of the world. We determined
that the psychophysiological state in male
athletes is formed due to increased attention and
speed of the sensorimotor response. In female
athletes, in contrast, the psychophysiological
state can be expressed by the ratio: speed and
productivity of information processing -
properties of the main nervous processes -
attention. Taking these gender differences into
account for planning loads in special physical
training is expected to have a positive effect on
the athlete's performance in competitive sports.
Furthermore, the present results on gender-
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specific  differences in  balance and
biomechanical parameters of stable stance in
female athletes emphasize the need to take into
account these nuances, in particular when
performing strength exercises to prevent
injuries of female athletes.

References

1. Abe T, Kearns C, Fukunaga T. Sex
differences in whole body skeletal muscle
mass measured by magnetic resonance
imaging and its distribution in young
Japanese adults. Br. J. Sports Med. 2003;
37: 436-440.

2. Borysova O, Nagorna V, Mytko A,
Peretyatyko A, Polishchuk L. The



-\

XV International Scientific Conference
HEALTH-SAVING TECHNOLOGIES,
REHABILITATION AND PHYSICAL THERAPY, 2022

influence of sexual dimorphism on the
choice of tactical decision in the playing
situation in individual sports. Journal of
Physical Education and Sport (JPES).
2020;1(42):308-11.

Emmonds S, Heyward, Jones. The challenge
of applying and undertaking research in
female sport. Sport Med. Open. 2019; 5: 51.
Findlay R J, Macrae E H R, Whyte 1Y,
Easton C, Forrest Née Whyte L. How the
menstrual cycle and menstruation affect
sporting performance: experiences and

perceptions of elite female rugby
players. Br. J. Sports Med. 2020; 54: 1108—
1113.

Hackney A C, Kallman A L, Aggon
E. Female sex hormones and the recovery
from exercise: menstrual cycle phase affects
responses. Biomed. Hum. Kinet. 2019; 11:
87-89.

Shakhlina L. Medico-biological bases of
female sports preparation in modern elite
sport. Theory and methods of physical
education and sports. 2021; 2: 95-104.

Information about authors

Nagorna Viktoriia

cue@ukr.net
http://orcid.org/0000-0003-2607-7412

Swiss Federal Institute of Sport Magglingen, Switzerland

National University of Ukraine on Physical Education and Sport, Ukraine

Borysova Olha
borisova-nupesu@ukr.net

http://orcid.org/0000-0002-2311-1921
National University of Ukraine on Physical Education and Sport, Ukraine

Mytko Artur
artur.mytko@baspo.admin.ch

https://orcid.org/0000-0002-5139-3751

Swiss Federal Institute of Sport Magglingen, Switzerland

National University of Ukraine on Physical Education and Sport, Ukraine

Oberhofer Katja
katja.oberhofer@baspo.admin.ch,

http://orcid.org/0000-0001-5469-9951

Swiss Federal Institute of Sport Magglingen, Switzerland

Achermann Basil
basil.achermann@baspo.admin.ch

https://orcid.org/0000-0002-6166-6477

Swiss Federal Institute of Sport Magglingen, Switzerland

Lorenzetti Silvio
silvio.lorenzetti@baspo.admin.ch,

https://orcid.org/0000-0002-8339-8960

Swiss Federal Institute of Sport Magglingen, Switzerland

Indopmanist npo aBTOpiB

Haropna BikTopis OneriBHa
cue@ukr.net
http://orcid.org/0000-0003-2607-7412
LBefinapcbkuii GenepanbHUil iHCTUTYT ciopTy Maruinreny, HIBeiinapis
HarionansHuii yHiBepcUTeT (Bi3UYHOTO BUXOBAHHS 1 ClIOPTY YKpainu, YKpaina



mailto:cue@ukr.net
https://orcid.org/0000-0003-2607-7412
mailto:Borisova-nupesu@ukr.net
https://orcid.org/0000-0002-2311-1921
mailto:artur.mytko@baspo.admin.ch
https://orcid.org/0000-0002-5139-3751
mailto:katja.oberhofer@baspo.admin.ch
mailto:basil.achermann@baspo.admin.ch
https://orcid.org/0000-0002-6166-6477
mailto:silvio.lorenzetti@baspo.admin.ch
https://orcid.org/0000-0002-8339-8960
mailto:cue@ukr.net
https://orcid.org/0000-0003-2607-7412

A\ 1ot

| ——

XV International Scientific Conference
HEALTH-SAVING TECHNOLOGIES,
REHABILITATION AND PHYSICAL THERAPY, 2022

Bopucosa Oabsra Borogumupisua

borisova-nupesu@ukr.net

http://orcid.org/0000-0002-2311-1921

HarmionansHuii yHiBepcuTeT (i3MUHOTO BUXOBAHHS 1 cIOpTy YKpainu, YKpaina

Mutbko Aptyp OJiekcaHAPOBUY

artur.mytko@baspo.admin.ch

https://orcid.org/0000-0002-5139-3751

[Betinapcekuii penepanpamii IHCTUTYT criopTy Marminreny, LlBeiinapis
HarionansHuil yHiBepcHTET (Pi3MIHOTO BUXOBAHHS 1 CIOPTY YKpainu, YKpaina

Oo6eprodgep Kar’s
katja.oberhofer@baspo.admin.ch,

http://orcid.org/0000-0001-5469-9951
IBeiinapcekuii GpenepanbHUil iIHCTUTYT ciopTy Maruninreny, [IBeiinapis

Advepman basiab

basil.achermann@baspo.admin.ch
https://orcid.org/0000-0002-6166-6477

[Betinapcrkuii penepanpHuii IHCTUTYT criopTy Marminreny, LlBetinapist

Jlopenuerrti CinbBio
silvio.lorenzetti@baspo.admin.ch,

https://orcid.org/0000-0002-8339-8960
IBeiinapcekuii GenepanbHUil iIHCTUTYT ciopTy Maruninreny, [IBeinapis

Tocmynuna 0o pedaykyii 07.10.2022

162


mailto:Borisova-nupesu@ukr.net
https://orcid.org/0000-0002-2311-1921
mailto:artur.mytko@baspo.admin.ch
https://orcid.org/0000-0002-5139-3751
mailto:katja.oberhofer@baspo.admin.ch
mailto:basil.achermann@baspo.admin.ch
https://orcid.org/0000-0002-6166-6477
mailto:silvio.lorenzetti@baspo.admin.ch
https://orcid.org/0000-0002-8339-8960

