Features of the psychophysiological state of qualified handball players
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Abstract

Background and purpose

Over the past decade, women's handball has evolved towards increasing speed and rapid
development of technical skills during competitions. Female players demonstrated a new technical
and tactical approach and reduced execution time through the use of running and jumping exercises.
Handball preparation requires an integrated approach to training, including the following
components: physical performance, technical abilities and mental readiness. In this regard,
psychophysiological functions play a key role in efficient movement and the implementation of
special skills.

Material and Methods

A total of 24 female handball players (age 22.54; SD=2.54) and 17 male handball players (age
21.83; SD=2.69) were examined. We used a set of test batteries that assess the level of psycho-
emotional state and neurodynamic functions. All tests are part of the computer diagnostic complex
“Multipsychometer-05.

Results

The results revealed differences in some variables between male and female handball players.
Male handball players had a high level of psychoemotional stress. This is due to the predominance of
sympathetic activation. Female handball players had a balance of sympathetic and parasympathetic
activation with optimization of the emotional state. According to the balance of nervous processes,
male handball players had a balance of excitation and inhibition. But female handball players had a
predominance of excitation. The decision-making ability of male handball players was faster than
that of female handball players. This fact indicates a faster ability to process information in male
handball players. The conducted correlation analysis revealed gender features of information
processing strategies. In male handball players, the balance of nervous processes contributes to the
optimization of the emotional state. In female handball players, independent decisions were revealed
in female compared to male.
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Conclusions

The results obtained showed that the peculiarities of the psychophysiological state of handball
players manifest themselves in different information processing strategies. In male, this manifests
itself in emotional tension, balance of nervous processes, and faster decision-making. In female, an
optimal emotional state, predominance of nervous system excitation, and slower decision-making
are observed.

Keywords: gender features, psychophysiological state, handball players, information
processing

AHHOTAUA

Abnpyanaes U, boaraeB A, JlaBbinoB b, Mynaunos M, Paxmanosa /I, JmmanoBa Y,
XypcanoBa P, Aoaykamupos P, MamagaameB C. OcoOeHHOCTH NCHXO0(QHU3HOJIOTHYECKOTO
COCTOSIHM S KBATU(PUIIUPOBAHHBIX TAHI00JMCTOK

Oo6ocHOBaHHE M IIeJIb

3a nocnenHee AECATUIIETHE )KEHCKUI raHa00J1 pa3BUBAJICS B CTOPOHY YBEJIIMUYEHUSI CKOPOCTH
U OBICTPOrO pPa3BUTHS TEXHUYECKHX HABBIKOB BO BpEMsS COPEBHOBaHWHA. WIrpOKH-KEHIIWHBI
IIPOJEMOHCTPUPOBAIM HOBBIN TEXHUKO-TAKTUYECKUH MOIXOJ U COKPATUIIM BPEMsI BBIIIOJIHEHUS 32
CUET WCIOJIb30BaHUsI OErOBBIX M TPBDKKOBBIX ynpakHeHHH. [loaroToBka raHm0oimmcToB Tpedyer
KOMIIJIEKCHOIO MOJX0/1a K TPEHUPOBKAM, BKJIFOYAIOIIETr0 CICAYIOIINE KOMIIOHEHTHI: (PU3UYECKYIO
paboTOCTIOCOOHOCTh, TEXHUYECKHUE CIIOCOOHOCTH M TICHXMYECKYI0 TOTOBHOCTh. B CBs3HM ¢ 3THM
NCUXO0(pU3HOIOruYeckre (YHKIHMU HIPaOT KIIOUEBYIO poilb B 3(P(PEKTUBHOM JBMXKEHUH U
peain3alyy CrieuanbHbIX HaBbIKOB.

Marepuaja U MEeTOAbI

Bcero 0bu10 00cnenoBano 24 rana0oucTku (Bo3pact 22,54; SD=2,54) u 17 raHa00I1CTOB-
MyxuuH (Bo3pact 21,83; SD=2,69). MblI HcIiob30BalId HA0OP TECTOBBIX OaTapei, OICHUBAIOIINX
YPOBEHB IICHXO03MOITMOHATBHOTO COCTOSIHHSI M HEHpoaAuHaMuIecKuX (QyHKIUH. Bee TecThl BXOIAT
B COCTaB KOMITBIOTEPHOTO TMArHOCTUYECKOT0 KoMIUiekca «MymbTuncuxometp-05».

PesyabTarsl

Pe3ynbTaThl BBIIBMIIM DPA3IU4Mi MO HEKOTOPHIM MEPEMEHHBIM MEX]y TaHI00IuCTaMu-
MyKUYMHAMH W TaHAOONMCTKaMU. Y TraHAOOJNCTOB-MYXYMH HaOII0Jacsd BBICOKUH YPOBEHb
MICUXO0’MOIIMOHATILHOTO HAaNpsDKeHHUs. ITO O0O0YyCIOBJIEHO TMpeobiiaJaHueM CHUMIIATUYECKOU
aKTHBalMU. Y TaHA0O0JIMCTOK HabmrofaeTcss OajaHC CHMITATHUECKOW M IapacHUMIIaTHYeCKOM
aKTHBAllMM C ONTUMM3AIMEN SMOLMOHAIBHOrO cocTosiHuA. [lo GamaHCy HEpBHBIX MPOLIECCOB Y
raH/i00JUCTOB-MY)KUMH HaOmogaeTcst OanaHc BO3OYXKIEHHS W TOPMOXKEHUS. A BOT Y
raHa00IMCTOK Mpeodnanaer Bo30yxaeHue. CrocOOHOCTh MPHUHATUS pEIIeHUl y raHI00IMCTOB-
MYXXYHUH ObICTpee, YeM Y TaHAO0OJIMCTOK. ODTOT (DakT CBHJIETENLCTBYET O Oojee OBICTpoi
CIOCOOHOCTH K  00paboTke HMHpOpMaUuMU y TaHa00nIUCTOB-MYK4YMH. [IpoBeneHHBbIN
KOPPENSAIMOHHBIA aHAIN3 BBISIBII T€HJACPHBIE OCOOCHHOCTH CTpaTeruii 00paboTku MH(POPMAIIUH.
Y 1aHa00NMCTOB-MYXKYMH  COQJaHCUPOBAHHOCTh ~ HEPBHBIX  IPOIECCOB  CHOCOOCTBYET
ONTUMHU3AIMUA SMOIMOHAIBHOIO COCTOSHUA. Y TaHAO0OJUCTOK BBISIBICHBI CaMOCTOSITENIbHbIE
pelIeH s Y KEHIIUH 110 CPAaBHEHUIO C MY>KUMHAMHU.

BriBOABI

[Tonmy4yeHHble pe3yabTaThl MOKA3aIH, YTO OCOOCHHOCTH MCUXO(PU3UOIOTMYECKOT'O COCTOSHUS
ra’/100JUCTOB MPOSIBJIAIOTCS B Pa3HbIX CTpaTerusx o0paboTku mHpopManuu. Y MYyKUHUH 3TO
MPOSBIIIETCS. B OMOIIMOHAIBHON HAIpPSHKEHHOCTH, COAJIaHCHPOBAHHOCTH HEPBHBIX IPOLIECCOB U
Oosiee OBICTPOM TNPHUHATHU PELICHUHA. Y >KEHIIMH HAOII0JAaeTcsi ONTUMAIbHOE SMOLMOHAIBHOE
COCTOSIHUE, TpeoOdsiafaHnne BO30YKICHHS HEPBHOM cHCTEMBl W 0Oojiee MEIJICHHOE NPUHATHE
pELICHHUIA.

KiarwueBble cjioBa: TeHIEpHBIE OCOOCHHOCTH, TICHXO(DH3HOIOTUYECKOE COCTOSHUE,
rasa00IuCThI, 00paboTKa HH(pOpMaIHH.



Introduction

Handball is a very popular sport among players [1, 2]. Handball as a team sport develops
friendship, team spirit and emotional control among athletes [3]. Modern handball is characterized
by high intensity, power and spectacularity [4]. But some authors believe that modern handball has
elements of chaos [5].

Handball is a sport that involves competition between male and female participants. Over
the past decade, women's handball has evolved towards increasing speed and rapid development of
technical skills during competitions. Female players demonstrated a new technical and tactical
approach and reduced execution time through the use of running and jumping exercises [6, 7].
Moreover, men's handball has shifted towards strength and speed with the implementation of
complex technical skills on the court [8]. Handball preparation requires an integrated approach to
training, including the following components: physical performance, technical abilities and mental
readiness [9, 10].

Handball is a complex game, characterized by the complexity of combinations and tactical
algorithms in real game situations [11, 12]. To implement specific skills during a match, a
handball player must implement all the abilities that correspond to the perception of external
information about the situation on the field, solving tactical problems and performing actions [13,
14]. In this regard, psychophysiological functions play a key role in efficient movement and the
implementation of special skills [15, 16].

Psychophysiological functions in game sports ensure optimal implementation of technical
skills, are the main link in the formation of a set of skills and reflect the state of the nervous
system and fatigue processes [17]. Therefore, the study of psychophysiological functions provides
additional information about the level of training of an athlete and his ability to perform game work
[18].

Among the numerous studies related to handball, the scientific substantiation of the
characteristics of the psychophysiological state of the studied qualified handball players is not
sufficient. There are only isolated data on the study of psychophysiological properties in handball
players of different levels of training [19, 20].

In connection with the above, the development of a new approach to determining the gender
characteristics of the psychophysiological state of handball players is relevant.

Purpose to study of gender features of psychophysiological state in handball players.

Material and Methods
Participates

A total of 24 female handball players (age 22.54; SD=2.54) and 17 male handball players (age
21.83; SD=2.69) were examined. All participants gave their consent to participate in the study and
use its results in scientific analysis. The study procedure was approved by the Bioethics
Commission of the Uzbek State University of Physical Education and Sport.

Design and methods of the study

The study procedure lasted about 10-15 minutes. All participants received instructions and
completed all their tests.

We used a set of test batteries that assess the level of psycho-emotional state and
neurodynamic



unctions. All tests are part of the computer diagnostic complex "Multipsychometer-05". The psycho-
emotional state was assessed using the Luscher color test. This test provides information about the
mental state, mental comfort and the characteristics of emotional stress [21]. Neurodynamic
functions were assessed by two tests: an assessment of the balance and mobility of nervous
processes.

Statistical analysis

Due to the fact that our sample does not correspond to the normal distribution, we used
nonparametric methods (median, quartile range) and correlation analysis (according to Spearman).
For this, the Statistica 12 program was used. We also used G-Power 3.1.96 software (Germany) to
determine the minimum sample size for our study.

Results

The study of the mental state of handball players showed the presence of significant changes
between male and female in the magnitude of deviation from the autogenic norm (Table 1).

This fact indicates that male have a high level of psycho-emotional stress and expenditure of
internal mental resources to ensure activity. Female had an optimal psycho-emotional state. This
corresponded with the value of the vegetative coefficient, which was higher in male. The result
revealed indicates the predominance of sympathetic activation and depletion of adaptation
mechanisms in male. The female group is characterized by a tendency to balance between
sympathetic and parasympathetic tone.

The study of the balance of nervous processes in both gender groups of handball players
revealed a significant difference in the indices of excitation (Table 2). According to the data
obtained, the balance between excitation and inhibition of nervous processes prevails in male,
while the excitation process prevails in female. This fact indicates a gender-specific feature of the
nervous system organization and is consistent with the data of some authors [22, 23].

The functional mobility analysis showed that the decision-making time of male handball
players was shorter than that of female handball players (Table 3). According to these results, male
handball players made decisions faster on individual test parameters. In contrast, female handball
players made decisions more slowly.

Thus, high rates of psycho-emotional stress and activation of sympathetic regulation were
established in male handball players. In addition, a balance between excitation and inhibition of
nervous processes in men was revealed. This contributes to faster decision-making in male handball
players.

Thus, in male handball players were observed high rates of psycho-emotional stress and
activation of sympathetic regulation. In addition, a balance between excitation and inhibition of
nervous processes in men has been revealed. This contributes to faster decision-making in male
handball players.

Female handball players have an optimal psycho-emotional state with a balance between
sympathetic and parasympathetic regulation. At the same time, women show a predominance of
excitation of nervous processes. As a result, female handball players demonstrate slower decision-
making than male players.

Thus, gender features of the psychophysiological state in handball players are characterized
by different strategies for processinginformation and making decisions.

The obtained correlation of the connection of the mental state with the variables of
neurodynamics in handball players is presented in Table 4. According to these data, the correlation
between accuracy (according to the test of balance of nervous processes) and autonomy reflects the



ability to make independent decisions in male players. The analysis of correlations revealed the
connections between the variable stability (according to the test of balance of nervous processes)
and the variables of the mental state (six significant correlation coefficients). This fact indicates
that the balance of the ratio of excitation and inhibition of the nervous system forms the optimal
mental state in male handball players. The correlation between impulsivity (according to the test of
mobility of nervous processes) and the vegetative coefficient reflects the compensatory mechanism
at a high level of psycho-emotional stress and sympathetic regulation in male handball players.
Impulsivity helps to reduce psycho-emotional stress in male handball players.

Correlation analysis between the variables of the nervous process balance test and the nervous
process mobility test showed the presence of two significant correlation coefficients: between
accuracy with the capacity of the visual analyzer and the time of decision-making (Table 5).
According to the obtained result, it can be stated that accuracy has an opposite vector relative to the
time of decision-making in male handball players. In female handball players, there are no
significant correlation coefficients between the variables of mental state and neurodynamics.

The exception is the correlation between autonomy and the time of decision-making
(rs = 0.44, p < 0.05). Probably, the obtained result reflects the features of the decision-making
strategy in female handball players, which characterize the independence of decision-making in
female players.

The analysis of the correlation of the balance test indicators and the mobility of the nervous
process in female handball players is presented in Table 6. This result revealed opposite correlations
between the capacity of the visual analyzer with accuracy and stability. This indicates a balance
between two properties of information processing: faster and better quality. With the prevalence of
faster processing, the quality of processing decreases, with the prevalence of quality processing, a
decrease in the speed of processing is observed.

Table 1
Mental state according to the Luscher color test in elite handball players of different gender groups
(median, quartile range)

Variables Male Female
Psycho-social capabilities, _ .
conditional unit 8.00; 8.00 9.00; 6.00
Fatigue, conditional unit 4.00; 3.50 3.00; 4.00
Anxiety, conditional unit 3.50; 5.50 3.50; 5.00
Deviation from autogenously ) .
norm, conditional unit 18.00; 16.00 16.00; 14.00*
Eccentricity, secret unit 8.00; 10.50 8,00; 5,00
Concentricity, conditional unit 7.00; 2.50 7.00; 4.00
Vegetative coeflljlnci![ent, conditional 17.00: 6.00 16.00: 5.00*
Heteronomy, conditional unit 7.00; 4.00 6,50; 3,00
Autonomy, conditional unit 7.00; 3.50 8.00; 6.00

Legend: * p =.05, points out the differences between male and female handball players

Table 2
Balance of neural processes in elite handball players of different gender groups (median, quartile
range)

Variables Male Female
Accuracy, conditional unit 2.31; 0.80 2.73; 0.99
Stability, conditional unit 3.29; 2.40 3.50; 1.84
Excitation, conditional unit 0.001; 0.73 0.01; 0.19*

Legend: * p =.05, points out the differences between male and female handball players




Table 3
Functional mobility of neural processes in elite handball players of different gender groups (median,
quartile range)

Variables Male Female
Capacity of visual analyzer, ) ,
conventional units 1.42;,0.23 1.39;041
Decision making time, ms 325.00; 35.00 425.00; 210.00*
Impulsiveness, conditional unit -0.27; 0.17 -0.23; 0.27
Dynamism, conditional unit 60.85; 16.62 60.49; 10.33

Legend: * p =.05, points out the differences between male and female handball players

Table 4
Results of the correlation analysis (according to Spearman) between mental state and neurodynamic
characteristics in male handball players

Variables Accuracy Stability Impulsiveness
Psycho-social capabilities 0,29 0,63 -0,15
Anxiety -0,44 -0,46 0,32

Deviation from

autogenously norm -0,42 -0,59 0,30
Eccentricity 0,41 0,62 -0,08
Concentricity -0,10 -0,47 -0,43
Vegetative coefficient -0,32 -0,26 0,68
Heteronomy 0,03 0,57 -0,12
Autonomy 0,60 0,28 -0,28

Legend: * p =.05, highlighted numbers

Table5
Results of the correlation analysis (according to Spearman) between balance and mobility of
nervous process properties in male handball players

Variables Accuracy Stability
Capacity of visual analyzer,
conventional units -0,61 -0,24
Decision making time, ms 0,64 0,251
Legend: * p =.05, highlighted numbers
Table 6

Results of the correlation analysis (according to Spearman) between balance and mobility of
nervous process properties in female handball players

Variables Accuracy Stability
Capacity of visual analyzer,
conventional units -0,95 -0,56
Decision making time, ms 0,62 0,38
Impulsiveness, conditional un it -0,40 -0,50

Legend: * p =.05, highlighted numbers

This confirmed the obtained correlation between decision-making time and accuracy. An
increase in decision-making time leads to an increase in accuracy, but a decrease in rapid
information processing in female handball players. Impulsiveness has an inverse correlation with
stability. This means that a decrease in impulsiveness balances the processes of excitation and
inhibition of the nervous system.



Discussion

The idea of our work was to study the gender features of the psychophysiological state of
handball players. This topic reflects the need to find a new approach to the training process
taking into account gender specifics. Modern handball is characterized by the use of new
technologies in training [24, 25]. Knowing the mechanisms of manifestation of
psychophysiological functions, they can be used in developing the optimal training of handball
players.

To solve this problem, complex methods for assessing the mental state and neurodynamic
properties were used.

Significant differences in a number of variables were found between male and female
handball players. Male handball players showed a high level of psycho-emotional stress.

At the same time, male handball players showed a predominance of sympathetic activation.

This fact indicates the mobilization of additional resources to ensure activity [26]. In female
handball players, a balance is observed between sympathetic and parasympathetic activation. This
leads to optimization of emotions [27].

Gender characteristics show a difference in the ratio of excitation and inhibition of the
nervous system. Male handball players have a balance between excitation and inhibition, while
females have a predominance of excitation. Thus, male handball players have a better expression of
the property of anticipation [21].

Decision-making is the main property and limitation of the manifestation of special skills
in a game situation. In our study, it was found that male handball players make decisions faster than
female handball players. This corresponded to the activation of the autonomic nervous system and
the balance of excitation and inhibition. On the contrary, female handball players have an optimal
emotional state with a balance of autonomic regulation and a predominance of excitation of the
nervous system. According to the decision-making data, this variable is faster in male.

Correlation analysis revealed that the presented balance of nervous processes contributes to
the optimization of the emotional state of male handball players. At the same time, an increase in the
impulsivity of the nervous process as a compensatory mechanism affects the reduction of mental
stress in male handball players. Correlation analysis of female handball players shows a different
information processing system than male. The main difference is in the ability to make
independent decisions in female n compared to male.

Conclusion

The results obtained showed that the peculiarities of the psychophysiological state of handball
players manifest themselves in different information processing strategies. In male, this manifests
itself in emotional tension, balance of nervous processes, and faster decision-making. In female, an
optimal emotional state, predominance of nervous system excitation, and slower decision- making
are observed.
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