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Abstract

Purpose. Purpose: to determine the specific features of the
manifestation of psychophysiological functions in qualified athletes
representing different combat sports.

Material and methods. The study involved 25 qualified combat
athletes (Candidate Master of Sports of Ukraine, Master of Sports of
Ukraine): freestyle wrestlers (n=11; 17.5+1.04 years) and tackwon-
do athletes (n=14; 17.6+0.76 years). To assess psychophysiological
functions, five mobile tests were used: «Visuomotor Choice Reaction»
- choice reaction; «Reaction Go/No-go» - inhibitory reaction; «Test ST
Memory» - short-term visual memory; «Spatial Perception» - spatial
perception; and «Size Test» - reaction to changes in object size. The
following integral indicators were analyzed for each test: reaction time
(ms), standard deviation (SD, ms), percentage of errors (%), accuracy
of task performance (%), and task duration (s). Statistical analysis
was performed in RStudio (version 2026.01.0+392). Descriptive
statistics were presented as mean (Mean), standard deviation (SD),
median (Me), and the first and third quartiles (Q1, Q3). Between-
group differences were assessed using the Mann-Whitney U test, with
statistical significance set at p<0.05.

Results. The results of psychophysiological testing in qualified
combat athletes were obtained. It was found that the distributions of
the integral psychophysiological indicators in taekwon-do athletes
and freestyle wrestlers were generally similar. In tackwon-do
athletes, the median reaction time values in the Go/No-Go, Spatial
Perception, and VCR tests were slightly lower, indicating a tendency
toward faster sensorimotor responses. At the same time, freestyle
wrestlers demonstrated slightly higher median values of overall
short-term visual memory accuracy. In general, the results showed
substantial overlap of the interquartile ranges in the two groups,
confirming the similarity of the studied indicators. According to the
comparison of the integral psychophysiological indicators between
tackwon-do athletes and freestyle wrestlers using the Mann-Whitney
U test, no statistically significant between-group differences were
found (p>0.05). This indicates an overall similarity in the level of
development of the studied psychophysiological functions in athletes
of both groups.

Conclusions. The obtained results indicate the absence of statistically
significant differences in the level of development of integral
psychophysiological functions between qualified taekwon-do
athletes and freestyle wrestlers (p>0.05), which points to their overall
similarity. At the same time, a tendency toward higher sensorimotor
response speed was observed in tackwon-do athletes, whereas freestyle
wrestlers demonstrated slightly better short-term visual memory
indicators. The substantial overlap of interquartile ranges confirms
high individual variability of psychophysiological characteristics
within each group. The identified features may be associated with

AHoTauinA

Oco0uBocti mnposiBy mncuxodisionoriyunux ¢QyHkuniii y
KBaTi()iKOBAHHX CIIOPTCMEHIB Pi3HUX BH/IB €IUHOOGOPCTB

Pomanenko B.B., Tponin }0.M., Boiiuenxo H.B.,
Ananuenko K.B., Mauainze E.

Merta. Meta: BU3HaYNTH OCOOIMBOCTI MPOSIBY TCUXO(i310I0TIIHIX
(byHKIIH y KBaTi(hiKOBAaHUX CIIOPTCMEHIB Pi3HUX BHIIB € AMHOOOPCTB.

Marepian i wmeromm. VY JOCHiDKeHHI B3SUTM  ydacTh 25
kBamidikoBanux eanHoOopuiB (KMCY, MCY): mnpenctaBHUKH
BiIbHOT Gopothbu (n=11; 17.5£1.04 pokiB) i TaekBoH-I0 (n=14;
17.6+0.76 pokiB). Jlis omiHioBaHHS ncuxodizionoridHux (QyHKIiNH
3aCcTOCOBYBaH 5 MOOUTBHHX TecTiB: «Visuomotor Choice Reaction»
- peakuis Bubopy; «Reaction Go/No-go» - peakuis iHrioiwi;
«Test ST Memory» - KOpOTKOYacHa 30poBa IIaM’siTh; «Spatial
Perception» - mpocTopoBe CHPUHHATTA; «Size testy - peakuis Ha
3MiHy po3Mipy 00’ekta. [IpoBeaeHO aHami3 MIBUAKOCTI Yacy peakiiii
(Mc), 3HaueHb CTaHAapTHOTrO BigxmwieHHs (SD, Mc), BigcoTkiB
oMok (%), ToyHOCTI BUKOHaHHS (%) 1 TpUBAIOCTI BUKOHAHHS
3aB/aHb (C) 3arasioM 3a TecT. CTaTHCTUYHUI aHAi3 BUKOHYBAJIH B
nporpami RStudio (Bepcis 2026.01.0+392). OmmcoBy CTaTHCTHKY
npeznctaBieHo sk cepenHe (Mean), cranmaptHe BigxuieHHsS (SD),
meniana (Me), nepumit Ta Tpetiid kBapTiib (Q1, Q3), a MiXKIpyIoBi
BIZIMIHHOCTI OLIIHIOBAJIM 32 KpuTepiemM ManHna-Vitai (Mann—Whitney
U test), pi3HUIA BBakanacs 1octoBipHOIO mpu (p<0.05).

Pesyabrarn.  OTpuMano  pe3yiabTaTH  NCHXO(i3i0IOrigHOTO
TECTyBaHHS KBaJi(piKOBaHUX €aMHOOOpPLIB. BcraHOBNEHO, 110
pO3MOAINM  IHTErpajbHUX MCHXO(I3IONOTIYHUX  TOKAa3HUKIB Y
TACKBOH/MCTIB 1 OOPIIIB BUIBHOTO CTHIIFO 3arajioM € MoxiOHuMH. Y
MPEACTAaBHUKIB TAEKBOH-I0 ME/IiaHH1 3HAYSHHS 4acy PeaKiii B TecTax
Go/No-Go, Spatial Perception Ta VCR Oyau Aemio HUKYHUMH, IO
BKa3y€ Ha TEHJCHILIO [0 IIBH/IIONO0 CEHCOMOTOPHOTO pearyBaHHI.
Bonnouac y 6opiiB criocTepiranucs Ao BUIII MEIiaHHI 3HAYSHHS
3arajbHOi TOYHOCTI KOPOTKOYAacHOI 30poBoi mam’sri. 3araiom
pe3yabTaTH CBigYaTh PO CYTTEBE IEPEKPUTTS IHTEPKBApPTIIILHHX

po3MaxiB y JABOX TIpymax, IO MiATBEPKYE  ONU3BKICTDH
JNOCHI/DKYBAaHMX — IOKa3HWKIB. 3a  pe3yiabTaraMd  IOPIBHSHHS
IHTeTpanbHUX IMCHXO(I3IONOTIYHUX IOKA3HHUKIB TAECKBOHIWCTIB

i OOpLiB BUIBHOTO CTHJIIO CTATUCTHYHO 3HAYYIIUX MDKTPYIOBHX
BiZIMiHHOCTEH 3a KpuTepiem MaHnna-YiTHi He BusiBieHo (p>0.05). e
CBIYUTH NIPO 3araJibHy MOAIOHICT PIBHS PO3BUTKY JOCITIPKYBaHUX
ncuxoQi31070TiYHUX (QYHKIIIH y CHOPTCMEHIB 000X TPyTIL.

BucnoBkn. Ortpumani pe3ynsraTé CBiT4aTh PO BiACYTHICTH
CTaTUCTUYHO 3HAYYIIUX BIIMIHHOCTEH y piBHI PO3BUTKY IHTETPATbHUX
nicuxogizionorivHux QyHKIIH MK KBaTi(PiKOBAHUMH CIIOPTCMEHAMHU
TaeKBOH-I0 Ta BiIbHA OopoThOa (p>0.05), mo Bkasye Ha iX 3araipHy
noziOHicTh. BopHOUac BCTAHOBIEHO TEHAEHILIIO 10 OUIBII BHCOKOI
LIBUIKOCTI CEHCOMOTOPHOTO PearyBaHHs y TAGKBOHAMCTIB Ta JIENI0
KpaInX ITOKa3HUKiB KOPOTKOIACHOT 30pOBOi ITam’siTi y 6opuiB. 3HaUHE
MEPEKPUTTS IHTEPKBAPTHIBHUX PO3MAaxiB TMIATBEPIKYE BHCOKY
IHIMBIyallbHy BapiaTHBHICTh HCHUXO(i3I0JIOTTYHUX XapaKTEPUCTHK
y Mekax KOXKHOI Tpynu. BusBieHi 0coOMMBOCTI MOXYTH OyTH
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the specificity of competitive activity and the nature of the training
process in different combat sports. The obtained data should be taken
into account when individualizing training and improving the system
of pedagogical control of athletes.

Keywords: combat sports, freestyle wrestling, tackwon-do, qualified
athletes, psychophysiological indicators.

Introduction

The current stage of development of sports science is
characterized by increasing attention to the comprehensive
study of psychophysiological mechanisms that ensure the
effectiveness of athletes’ competitive performance (€Btudien
Ta iH., 2023; Chaabene et al., 2017; Demirkan et al., 2015). In
combatsports, where the outcome ofa bout is largely determined
by the speed of decision-making, the accuracy of motor
actions, and the ability to predict an opponent’s behavior, the
psychophysiological functions of the body acquire particular
importance. These functions include sensorimotor reactions,
attention, short-term memory, information-processing speed,
as well as the features of neuropsychic regulation of activity
(Mapruntok Ta iH., 2025; Chen et al., 2017; Xianyu &
Korobeynikov, 2024).

Combat sports impose different demands on athletes’
psychophysiological indicators due to the specificity of technical
and tactical actions, bout structure, and competition regulations.
For example, in striking sports greater importance is attached
to choice reaction and sensorimotor response speed, whereas in
wrestling greater significance is attributed to spatial perception,
anticipation, and working memory indicators (Korobeynikov et
al., 2020; Miarka et al., 2020; Podrigalo et al., 2025).

An analysis of scientific studies indicates the presence of a
considerable number of works devoted to the study of individual
psychophysiological characteristics of athletes; however, the
issue of their comprehensive manifestation in representatives
of different combat sports remains insufficiently disclosed.
Most studies focus on individual indicators (reaction time,
movement accuracy, cognitive functions) without considering
their interrelations and the influence of sport-specific
characteristics (Bajkowski et al., 2024; Hausegger et al., 2019;
Korobeynikov et al., 2022b). This complicates the formation
of a holistic understanding of the psychophysiological profile
of a qualified combat athlete.

In addition, current trends in elite sport development
associated with the intensification of competitive activity and
increasing rivalry necessitate the search for new approaches
to the individualization of the training process (Miarka, 2016;
Pashkov et al., 2021; Tropin et al., 2021, 2023). In this context,
studying the specific features of psychophysiological function
manifestation in athletes of different combat sports makes it
possible not only to identify their specific characteristics but
also to substantiate effective methods of pedagogical control,
performance prediction, and training optimization.

Thus, the relevance of this study is determined by the
need for an in-depth analysis of the psychophysiological
characteristics of qualified athletes in different combat sports,
taking into account the specifics of their competitive activity,
which will contribute to increasing the effectiveness of the
training process and achieving high sports results.

00yMOBIICH] CHEHU(IKOI0 3MaraibHOi MisTIBHOCTI Ta XapaKTepoM
TPEHYBAJIBHOTO IPOLIECY B PI3HUX BUAAX €IMHOOOPCTB. OTpHMaHi
JlaHi JOLITBHO BPAaxOBYBaTH NPH IHAMBIAyadi3allil MiIrOTOBKH Ta
BIOCKOHAJICHHI CHCTEMH MEJarOTi9HOTO KOHTPOJIO CIIOPTCMEHIB.

KuarwuoBi ciioBa: en1nHo00pcTBa, BUIbHA 00pOTHOA, TACKBOH-IIO,
KBaJTi(piKOBaHI CIIOPTCMEHH, TICHX0(i310JI0T1UHI TOKA3HUKH.

Relationship of the study with scientific programs,
plans, and topics. The study was conducted in accordance with
the research topic of the Kharkiv State Academy of Physical
Culture, «Innovative technologies and modern approaches to
improving the competitive training of combat athletes.

Purpose — to determine the specific features of the
manifestation of psychophysiological functions in qualified
athletes representing different combat sports.

Material and methods

The study involved 25 qualified combat athletes
(Candidate Master of Sports of Ukraine, Master of Sports
of Ukraine): freestyle wrestlers (n=11; 17.5+1.04 years) and
tackwon-do athletes (n=14; 17.6+0.76 years). Testing was
carried out in the second half of the day using three identical
9th-generation iPad mobile devices.

The study was conducted in accordance with the basic
bioethical principles, in particular the Council of Europe
Convention on Human Rights and Biomedicine dated
04.04.1997, the World Medical Association Declaration
of Helsinki on Ethical Principles for Medical Research
Involving Human Subjects (1964-2008), and the Order of the
Ministry of Health of Ukraine No. 690 dated 23.09.2009. For
underage combat athletes, consent to participate in testing was
provided by their parents, who were present during the study.
All participants were informed about the purpose, testing
procedure, and the possibility of leaving the study at any time
for any reason. At the time of testing, all participants were in
good health and feeling well.

To assess psychophysiological functions, five mobile
tests were used: «Visuomotor Choice Reaction» - choice
reaction; «Reaction Go/No-go» - inhibitory reaction; «Test ST
Memory» - short-term visual memory; «Spatial Perception» -
spatial perception; «Size Test» - reaction to changes in object
size. The analysis covered reaction time speed (ms), standard
deviation values (SD, ms), error percentages (%), accuracy
(%), and task completion duration (s) for each test as a whole.
All proposed tests had been validated in previous studies
(Romanenko et al., 2022, 2024a, 2024b, 2025a, 2025b).

Statistical analysis was performed in RStudio (version
2026.01.0+392). Descriptive statistics were presented as
mean (Mean), standard deviation (SD), median (Me), and the
first and third quartiles (Q1, Q3). Between-group differences
were assessed using the Mann-Whitney U test, with statistical
significance set at p<0.05.

Research results and discussion

Based on the obtained results, it was established that the
distributions of the integral psychophysiological indicators in
tackwon-do athletes and freestyle wrestlers were generally
similar (Table 1, 2).

© 2026 Romanenko et al.
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Table 1 - Psychophysiological indicators of freestyle wrestlers (n=11)
Indicators Mean SD Median Q1 Q3
GNG: reaction time, ms 362.67 30.73 370.10 356.20 377.95
GNG: SD of reaction time, ms 41.32 10.41 39.70 36.35 46.35
GNG: errors, % 15.91 11.36 10.00 10.00 22.50
Size: reaction time, ms 933.74 124.66 888.50 867.35 1004.35
Size: SD of reaction time, ms 209.93 60.83 193.20 172.00 231.55
Size: errors, % 7.50 6.49 6.50 1.20 10.25
SP: overall reaction time, ms 754.70 114.08 732.90 677.55 816.25
SP: SD of reaction time, ms 156.10 65.61 143.00 106.75 178.50
SP: errors, % 4.15 2.97 3.80 2.50 6.20
STM: accuracy, % 90.43 5.21 92.00 88.65 92.70
STM: test duration, s 136.11 22.04 123.70 115.95 149.65
VCR: overall reaction time, ms 761.76 79.45 743.30 713.00 787.60
VCR: SD of reaction time, ms 163.94 41.90 168.60 138.05 192.95
VCR: errors, % 1.82 2.50 0.00 0.00 3.75

Note: GNG - inhibitory reaction; Size - reaction to changes in object size; SP - spatial perception; STM - short-term visual memory;

VCR - choice reaction.

Table 2 - Psychophysiological indicators of taekwon-do athletes (n=14)

Indicators Mean SD Median Q1 Q3
GNG: reaction time, ms 341.49 29.85 338.35 328.42 359.05
GNG: SD of reaction time, ms 45.94 7.86 47.10 42.82 51.40
GNG: errors, % 15.71 15.92 12.50 5.00 22.50
Size: reaction time, ms 891.88 100.14 887.65 831.75 931.08
Size: SD of reaction time, ms 186.93 60.52 198.80 145.60 220.30
Size: errors, % 5.22 4.13 4.80 1.08 9.00
SP: overall reaction time, ms 711.09 58.12 706.25 668.52 741.40
SP: SD of reaction time, ms 126.47 34.47 123.85 102.58 145.67
SP: errors, % 7.14 3.52 7.50 5.00 9.70
STM: accuracy, % 89.53 4.49 90.70 86.85 92.52
STM: test duration, s 139.38 25.70 133.35 125.60 145.82
VCR: overall reaction time, ms 715.96 65.71 699.85 681.92 748.98
VCR: SD of reaction time, ms 189.94 33.49 184.35 173.72 204.70
VCR: errors, % 2.68 3.02 2.50 0.00 5.00

Note: GNG - inhibitory reaction; Size - reaction to changes in object size; SP - spatial perception; STM - short-term visual memory;,

VCR - choice reaction.

In tackwon-do athletes, the median reaction time values in
the Go/No-Go, Spatial Perception, and VCR tests were slightly
lower, indicating a tendency toward faster sensorimotor
responding. At the same time, wrestlers showed slightly
higher median values of overall short-term visual memory
accuracy. In general, the results indicate substantial overlap
of the interquartile ranges in the two groups, confirming the
similarity of the studied indicators. In some tests, isolated
extreme values were also identified; however, they do not alter
the overall tendency (Figure 1).

According to the comparison of the integral
psychophysiological indicators of tackwon-do athletes
and freestyle wrestlers using the Mann-Whitney U test, no
statistically significant between-group differences were found
(p>0.05) (Table 3). This indicates an overall similarity in
the level of development of the studied psychophysiological
functions in athletes of both groups.

The obtained results provide grounds to assume that
in qualified athletes specializing in different combat sports,

© 2026 Romanenko et al.

integral psychophysiological characteristics have much in
common. The absence of statistically significant differences
is associated with similar mechanisms of formation and
improvement of sensorimotor and cognitive functions in
the process of long-term specialized training and regular
competitive activity.

Discussion

The obtained results indicate a general similarity of
integral psychophysiological characteristics in qualified
athletes specializing in tackwon-do and freestyle wrestling. The
absence of statistically significant between-group differences
(p>0.05) for all studied indicators confirms the assumption
about the universality of the basic mechanisms of sensorimotor
and cognitive activity that are formed under conditions of long-
term sports training regardless of the specificity of the combat
sport (Coswig et al., 2019; Quinzi et al., 2022; Yao, 2022).

At the same time, the identified tendencies toward better
reaction speed indicators in tackwon-do athletes (in particular
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Figure 1. — Boxplots of integral psychophysiological indicators of tackwon-do athletes and freestyle wrestlers
Table 3 - Differences in psychophysiological indicators of the studied combat athletes
Indicators U P
GNG: reaction time, ms 45.0 0.085
GNG: SD of reaction time, ms 103.0 0.163
GNG: errors, % 69.0 0.678
Size: reaction time, ms 63.0 0.460
Size: SD of reaction time, ms 65.0 0.529
Size: errors, % 46.5 0.097
SP: overall reaction time, ms 64.0 0.494
SP: SD of reaction time, ms 55.0 0.239
SP: errors, % 95.0 0.334
STM: accuracy, % 69.0 0.680
STM: test duration, s 67.0 0.603
VCR: overall reaction time, ms 49.0 0.132
VCR: SD of reaction time, ms 99.0 0.239
VCR: errors, % 79.0 0.931

Note: GNG - inhibitory reaction, Size - reaction to changes in object size; SP - spatial perception;, STM - short-term visual memory;,

VCR - choice reaction.

in the Go/No-Go, Spatial Perception, and choice reaction
tests) are consistent with the specificity of their competitive
activity, which is characterized by high dynamism, the need
for immediate responses to an opponent’s actions, and the
predominance of striking techniques. This corresponds to data
from a number of studies indicating that in speed-coordination
sports a more pronounced ability for rapid processing of
sensory information and decision-making is formed (De la
Fuente et al., 2019; Lee et al., 2010; Podrigalo et al., 2023).

In contrast, the slightly higher short-term visual memory
accuracy indicators in wrestlers may be related to the specificity
of this sport, where a significant part of the bout takes place in

direct contact and success depends on the ability to analyze
the opponent’s body position, memorize technical and tactical
actions, and predict further actions. This indirectly confirms the
concept of the leading role of cognitive processes in complex-
coordination and contact combat sports (Gierczuk et al., 2012;
Korobeynikov et al., 2022a; Turlykhanov et al., 2022).

An important aspect is also the substantial overlap
of the interquartile ranges of indicators in the two groups,
which indicates a high level of individual variability within
each group. This may point to a significant influence of
individual bout style, qualification level, competitive
experience, and training characteristics on the manifestation

© 2026 Romanenko et al.

49



Ay

ISSN (online) 2523-4196

MARTIAL ARTS
No. 3(41), 2026

of psychophysiological functions. Thus, even within one sport,
different psychophysiological profiles of athletes may be
formed. The absence of statistically significant differences may
also be partly due to the limited sample size, which reduces
the statistical power of the study and complicates the detection
of subtle between-group differences. In this context, it is
advisable to conduct further studies involving a larger number
of participants and using multivariate analysis methods, in
particular discriminant or cluster analysis.

Overall, the obtained results are consistent with current
views that qualified athletes from different combat sports
develop a high level of basic psychophysiological functions,
which is a necessary prerequisite for effective competitive
performance (Korobeynikov et al., 2023; Muifios &
Ballesteros, 2014; Sarmet Moreira et al., 2018). At the same
time, sport specificity manifests itself mainly at the level of
tendencies rather than statistically significant differences,
which emphasizes the expediency of individualizing the
training process taking into account not only the sport but
also the individual psychophysiological characteristics of the
athlete.
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Conclusions

The obtained results indicate the absence of statistically
significant differences in the level of development of integral
psychophysiological functions between qualified tackwon-
do athletes and freestyle wrestlers (p>0.05), which points to
their overall similarity. At the same time, a tendency toward
higher sensorimotor response speed was observed in tackwon-
do athletes, whereas wrestlers demonstrated slightly better
short-term visual memory indicators. The substantial overlap
of interquartile ranges confirms high individual variability of
psychophysiological characteristics within each group. The
identified features may be associated with the specificity of
competitive activity and the nature of the training process in
different combat sports. The obtained data should be taken
into account when individualizing training and improving the
system of pedagogical control of athletes.

Prospects for further research. Prospects for further
research in this area will be aimed at developing training tasks
that take into account the psychophysiological characteristics
of athletes engaged in freestyle wrestling and tackwon-do.
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