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K CBEAEHHUIO ABTOPOB!
[Ipu HampaBIEeHUY CTAaTbH B PEAAKITUIO HEOOXOIUMO COOIONATh CISAYIONINE TIPABHIIIA;

1. CraTps nomkHa OBITH IPEJCTaBICHA B IBYX SK3EMIUIIPAX, HA PYCCKOM HMJIM aHTITUHACKOM SI3bI-
Kax, HaTrleyaTaHHas yepe3 MoJITopa HHTepBaJjia Ha OIHOI CTOPOHE CTAHIAPTHOIO JIUCTA € INMPHHOI
JIEBOTO NOJIsI B TPHM caHTHMeTpa. Mcnonb3yemblil KOMIIBIOTEPHBII WPUQT U1 TEKCTa Ha PYCCKOM U
aHnuickoM s3bikax - Times New Roman (Kupuiuna), 115 TeKcTa Ha TPy3UHCKOM S3BIKE CIIEAYeT
ucnoip3oBath AcadNusx. Pasmep mpudra - 12. K pykonrcu, HaneyaTaHHOW Ha KOMITBIOTEPE, JTODKEH
o5ITh IprtoskeH CD co crarbeit.

2. Pa3Mep craTbu TOTKEH OBITH HE MEHEe NeCsTH 1 He OoJiee 1BaALATH CTPAHUI] MAITHOIINCH,
BKJIIOYAsl yKa3areJlb JINTepaTypsl U Pe3loMe Ha aHIJIMIICKOM, PYCCKOM U IPYy3HHCKOM SI3bIKaX.

3. B crarbe 10KHBI OBITH OCBEIICHBI AKTyaIbHOCTh JAHHOTO MaTepHalla, METOIBI U PE3YIIbTaThI
UCCIIeIOBaHUs U X 00CYyKACHHE.

[Ipu npencTaBiIeHNHN B IIeYaTh HAYYHBIX SKCIIEPUMEHTAIBHBIX PA0OT aBTOPHI JOJIKHBI YKa3bIBATH
BHUJl U KOJMYECTBO SKCIIEPUMEHTANBHBIX KUBOTHBIX, IPUMEHSBIINECS METOABl 00e300MMBaHUS U
YCBHIJICHHUS (B XOJI€ OCTPBIX OIIBITOB).

4. K crarbe JOIKHBI OBITH MIPUIIOMKEHBI KpaTKoe (Ha MOJICTPAaHUIIBI) Pe3OMe Ha aHIIIUICKOM,
PYCCKOM M IT'PY3HHCKOM $I3bIKax (BK/IIOYAIOLIEE CIELYOLINE pa3aesbl: Liedb UCCIeI0BaHNs, MaTepHual U
METOJIBI, PE3YJILTATHI M 3aKIIFOUSHHE) U CIIUCOK KITtoueBBIX cioB (key words).

5. Tabnunp! HEOOXOIUMO NPENCTABIATE B Ie4aTHOH hopme. DoTokonuu He npuHUMaroTcs. Bee
nu¢poBbie, HTOTOBbIE H NPOLIEHTHbIE JaHHbIE B Ta0JIMIaX J0JIKHbI COOTBETCTBOBATH TAKOBBIM B
TeKcTe cTaThbU. Tabiuibl U rpaduKu TOJKHBI OBITH 03aryIaBIICHBI.

6. dotorpadun AOIKHBI OBITH KOHTPACTHBIMHU, (POTOKOIHHU C PEHTTEHOTPAMM - B IO3UTUBHOM
n300paxeHuH. PUCYyHKH, yepTeXu U IuarpaMmbl clIeoyeT 03ariaBUTh, IPOHYMEPOBATh U BCTABUTH B
COOTBeTCTBYIOIIEe MecTo TekcTa B tiff opmare.

B noanucsix k MukpogotorpadgusaM cieayeT yKa3plBaTh CTEICHb yBEIMUCHUS Yepe3 OKYISP HITH
00BEKTUB U METOJ] OKPACKU WJIM UMIIPETHALIMH CPE30B.

7. ®aMUIUU OTEYECTBEHHBIX aBTOPOB MIPUBOJAATCS B OPUTHHAIBHON TPAHCKPUIILIUH.

8. I[Ipu opopmnennu u HampaBneHun crared B xypHanm MHI mpocum aBTOpOB cobmronars
NpaBUIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSIX K PYKOMHUCSM, IPEACTABISIEMBIM B OMOMEIUIIMHCKHUE
JKypHAJIbD», TPUHATHIX MeXIyHapOAHBIM KOMHUTETOM PEIAaKTOPOB MEAMLMHCKUX KYpHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B koHIIe Kax 101 OPUTHHATIBHOM CTaThU MPUBOAUTCA OnOIHOrpadguyeckuii cnucok. B cnmncok nurepa-
TYPBI BKJIFOYAIOTCSl BCE MaTepHalibl, HA KOTOPBbIE UMEIOTCS CCBUIKU B TeKcTe. CIHUCOK COCTaBIAETCs B
andaBUTHOM MOpsAKe U HymMepyeTcs. JIutepaTypHblii HCTOYHMK NPUBOAUTCS Ha sI3bIKE OpUrMHaia. B
CIMCKE JINTEPATyPhl CHavYajia IPUBOIATCS PabOThI, HAMCAHHBIE 3HAKaMU TPY3MHCKOTO andaBuTa, 3aTeM
Kupwuien u naruHuneidl. CChUIKM Ha IUTHUPYEMble pabOThl B TEKCTE CTAaTbH JAIOTCS B KBaIpPaTHBIX
CKOOKax B BUJI€ HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOH pabOoThI B CIIMCKE TUTEPaTypbl. bonbmmH-
CTBO IIUTHPOBAHHBIX UCTOYHUKOB JOJKHBI OBITH 3a IMOCTIEAHNUE S5-7 JIET.

9. ns momydeHus MpaBa Ha MyONMKAIMIO CTaThs OJDKHA MMETh OT PYKOBOIUTENSI pabOTHI
WIN YUPEXKJCHUS BU3Y U CONPOBOIUTEIHHOE OTHOLLICHNUE, HAIMCAHHBIC WJIM HAlledaTaHHbIE Ha OJIaHKe
Y 3aBEPEHHBIE MOJIHCHIO U NIEYATHIO.

10. B koHIe cTaThU NOJKHBI OBITH MOAMHCH BCEX aBTOPOB, MOJHOCTBHIO MPUBEAEHBI UX
(amMuInM, UIMEHa U OTYECTBA, YKa3aHbl CIIy>KeOHBIN M AOMAIIHUI HOMEpa TeJIe(OHOB U agpeca MM
uHble koopAuHaThl. KomuuecTBo aBTOPOB (COABTOPOB) HE NOHKHO MPEBBIMIATH IISATH YEJIOBEK.

11. Penakuus ocraBisiet 3a cO00i MpaBo COKpaIaTh ¥ HCIPaBIATh cTarhi. Koppekrypa aBropam
HE BBICBUIAETCS, BCS paboTa U CBEpKa IPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HemomycTuMoO HampaBiieHHE B pelaklMIo padoT, MpeICTaBICHHBIX K MeYaTH B MHBIX
M3/1aTeNbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX U3JAHUSX.

Hpﬂ HApYHNIEHUH YKa3aHHBIX IPABUJI CTATbU HE PAaCCMAaTPUBAIOTCH.
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Abstract.

The purpose of this study was to investigate the psychological
and physiological factors affecting performance levels in
adolescent judokas.

Materials and Methods: The research was performed in
the “Sport EMI” scientific-research center of Armenian State
Institute of Physical Culture and Sport. Participants' performance
levels were assessed based on their kyu rankings, a hierarchical
ranking system in judo. The psychological assessment involved
the completion of the Well-being, Activity, and Mood (WAM)
test. The physiological assessment focused on heart rate
variability (HRV) measurements, which were obtained using the
Varikard 2.51 complex equipment. A total of 23 male teenage
judokas, aged between 10 and 16 years, were randomly selected
from a judo club to participate in this study.

Results: Participants demonstrated high levels of well-being,
activity, and positive mood, indicating positive psychosocial
outcomes associated with judo practice. Analysis of heart rate
variability (HRV) revealed deviations in certain variables,
suggesting potential irregularities in autonomic nervous system
regulation. Specifically, the Index of Activity of Regulatory
Systems (IRSA), low-frequency power (LF), and total power
(TP) exceeded normal ranges, indicating increased tension and
overall activity in the regulatory systems. In addition, one-
way analysis showed significant main effects of age, training
duration, and high-frequency power (HF) on the participants'
performance level (Kyu).

Conclusion: The findings suggest that psychological and
physiological factors play significant roles in the performance
levels of adolescent judokas. Coaches and practitioners should
consider both aspects in optimizing training strategies for young
athletes.

Key words. Adolescence judokas, well-being, heart
date wvariability, performance, autonomic nervous system,
physiological adaptation.

Introduction.

Judo, a traditional Japanese martial art characterized by its
combination of physical techniques and mental discipline, has
gained significant popularity worldwide as both a competitive
sportand a holistic practice for physical and mental development.
Inrecent years, there has been a growing interest in exploring the
effects of judo on the physical and mental health of adolescents
[1-3], considering the unique challenges they face during this
transformative phase of development, which encompasses
profound biological, social and psychological changes [4,5].

Numerous studies have highlighted the positive influence
of judo training on the physical health of adolescent judokas,
leading to improved aerobic capacity, strength, flexibility,
and cognitive performance [6-8]. Moreover, judo training has
been associated with significant physiological benefits, such
as improved cardiovascular fitness and bone health parameters
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in young athletes [9]. Engaging in judo, a combat sport, not
only offers physical advantages but also positively impacts
adolescents' psychosocial well-being [10]. Research indicates
higher levels of well-being, life satisfaction, and quality of life
among judo participants compared to normative samples [11].
Judo involvement during adolescence fosters the development
of identity, self-esteem, and competence [12-15]. Kleiber
and his colleagues have observed that sport, including judo,
provides a structured context for learning character values
such as responsibility, conformity, persistence, risk-taking,
courage, and self-control [14,16]. This aspect of judo training
is particularly valuable for adolescents as they navigate through
their formative years, providing them with essential life skills
and a sense of purpose.

To optimize judo performance and foster holistic development
in adolescent judokas, a comprehensive approach encompassing
physical, psychological, technical, and tactical aspects of
training is imperative [17]. Psychological factors play a
significant role in judo performance [18]. Sport anxiety and
psychological capital have been identified as influential factors
in collegiate judo athletes' performance [19]. Additionally, elite
judo athletes exhibit higher confidence levels, highlighting the
importance of psychological factors in achieving success [20].

In addition to psychological considerations, a thorough
understanding of the intricate physiological and physical
demands specific to judo is crucial. This includes knowledge of
physiological adaptations during training and competition, heart
rate responses, anthropometric parameters, maximal oxygen
uptake, hormonal markers, and more [21-23]. Analyzing
factors like age, somatic maturation, body composition, and
training experience provides valuable insights into judo-
specific assessments among young athletes [24]. Integrating
this knowledge into training methodologies allows coaches to
optimize performance and enhance overall athletic development
in judokas.

In the field of judo, physiological assessment through the
analysis of heart rate variability (HRV) has already found utility.
Resting HRV has been used as a physiological indicator of pre-
competitive anxiety in judo, although further research with
larger samples is needed to determine whether HRV can classify
athletes with different performance levels [25,26]. Additionally,
the effects of training on the autonomic nervous system (ANS)
in healthy children and adolescents have remained relatively
unexplored, indicating a need for further investigation in this
area [27].

While considerable information exists regarding various
psychological and physiological variables that impact the
performance levels of adolescent judokas, there remains a
noticeable research gap in terms of an integrated assessment
of these components. Specifically, there is a lack of studies
that investigate how psychological and physiological factors
interact and collectively contribute to the overall performance
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of adolescent judokas. By addressing this research gap, we can
develop a more holistic understanding of the multidimensional
aspects that influence judo performance.

The purpose of this study was to investigate the psychological
and physiological factors affecting performance levels in
adolescent judokas.

Materials and Methods.

Participants: A total of 23 male teenage judokas, aged between
10 and 16 years (mean age = 13.3043 + 1.69 years), were
randomly selected from the "Zeytun" judo club to participate
in this study. The selection process aimed to ensure a diverse
and representative sample of adolescent judokas within the
specified age range. The participants' mean training experience
was 4.7826 + 2.63 years, indicating a considerable level of
engagement and dedication to the sport. Informed consent was
obtained from both the participants and their legal guardians
prior to their inclusion in the study. To minimize potential
biases, random sampling was employed to recruit participants
from the judo club's roster. Participants were required to be free
from any known physical or psychological conditions that could
affect their performance or well-being, ensuring the validity of
the collected data.

Performance Level Assessment: As part of the study,
participants' performance levels were assessed based on their kyu
level, which is a hierarchical ranking system commonly used in
judo to indicate skill proficiency. The distribution of participants
across different kyu levels was as follows: 5 participants had
white kyu, 3 participants had yellow kyu, 4 participants had
orange kyu, 6 participants had green kyu, 4 participants had blue
kyu, and 1 participant had brown kyu. This range of kyu levels
allowed for a comprehensive analysis of psycho-physiological
profiles across different performance levels, facilitating a deeper
understanding of the factors influencing skill development in
adolescent judokas.

Psychological Assessment: Upon obtaining consent,
participants completed the "Well-being, Activity, Mood"
(WAM) test. The WAM test, which is a self-report measure
designed to assess participants' subjective feelings of well-
being, activity levels, and mood. The psychological assessment
took place in a quiet and comfortable environment, ensuring
minimal distractions. Clear instructions were provided to
participants on how to respond to the questionnaires, and any
questions or concerns were addressed to ensure accurate and
reliable data collection.

Physiological Assessment: Following the completion of
the psychological assessment, the physiological assessment
was conducted at the Sport EMI Scientific Research Center
of the Armenian State Institute of Physical Culture and Sport.
Participants' heart rate variability (HRV) measurements were
obtained in the morning, approximately at the same time,
to minimize the potential influence of diurnal variations.
Participants were instructed to refrain from consuming stimulants
such as caffeine and to avoid intense physical activity for at least
12 hours prior to the measurements. The HRV measurements
were collected using the Varikard 2.51 complex equipment, and
the data were analyzed using the ISCIM6 software. The device
has an input voltage range of 0.3 mV to 5 mV, with estimated
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deviations of +14% for stress estimation and +10% for time

intervals.

The following heart rate variability indicators were analyzed
during the study to assess the athletes' physiological state:

+ Standard deviation - SDNN (ms): Reflects the overall effect
of autonomic regulation of blood circulation.

* Coefficient of variation - CV (%): A normalized indicator of
the overall effect of regulation.

 Stress index - SI: Indicates the degree of tension in regulatory
systems.

* Centralization index - CI: Reflects the degree of centralization
of heart rate regulation.

* Index of activity of regulatory systems - IRSA: Provides
information about the activity of regulatory systems.

* Number of arrhythmias - Narr (%).

* High-frequency power - HF power (%): Reflects the relative
level of activity of the parasympathetic regulation.

* Low-frequency power - LF power (%): Reflects the relative
level of activity of the vasomotor center.

* Very low-frequency power - VLF power (%): Reflects
the relative level of activity of the regulatory sympathetic
connection.

» Total power of heart rate variability - TR: Represents the
overall level of activity of regulatory systems.

Data Collection: All data, including subjective well-being
scores, mood ratings, activity levels and HRV parameters,
were collected for each participant. The data collection
process involved ensuring the accuracy of data recording and
documentation while maintaining participant confidentiality
and anonymity.

Statistical Analysis: The collected data were subjected to a
comprehensive statistical analysis using the Statistical Package
for the Social Sciences (SPSS) version 23. Descriptive statistics,
including means and standard deviations, were computed to
summarize the data for subjective well-being scores, mood
ratings, activity levels, and HRV parameters.

To investigate the differences in psychological and
physiological variables across different performance levels, a
one-way analysis of variance (ANOVA) was conducted. This
analysis allowed for the comparison of means between the
various performance groups (e.g., white kyu, yellow kyu, orange
kyu, green kyu, blue kyu, and brown kyu) for each variable of
interest.

Furthermore, correlation analyses were performed to explore
the relationships between well-being scores, mood ratings,
activity levels, HRV parameters, and performance levels
based on kyu rankings. Pearson's correlation coefficients were
calculated to determine the strength and direction of these
relationships. The significance level for all statistical analyses
was set at p<0.05, indicating statistical significance.

Results.

The following section presents the results of the study, starting
with an overview of the Well-Being, Activity, and Mood (WAM)
test scores. The mean scores for well-being, activity, and mood
were calculated based on the responses of the participants. The
descriptive statistics for the WAM test are presented in Table 1.

As can be seen from table 1, the scores obtained in all three



Table 1. Descriptive Statistics for Well-Being, Activity, and Mood.

N Minimum Maximum Mean Std'. .
Deviation
Well-being 23 36.00 70.00 56.17 7.761
Activity 23 31.00 68.00 50.69 8.368
Mood 23 47.00 70.00 61.34 7.708

Table 2. Descriptive Statistics for HRV Variables.

Mean Std. Deviation Normal Range
Heart Rate 87.08 12.16 70-85
Standard Deviation  62.27 23.84 30-100
CvV 8.70 2.52 3-12
Stress Index 124.64 106.28 50-150
Index centralization 3.47 2.11 2.0-8.0
IRSA 4.73% 1.51 1-3
NArr 15 31 0-4
HF 27.81 14.01 10-30
LF 49.00* 13.75 15-45
VLF 23.16 11.18 20-60
TP 3921.69* 3180.22 800-1500

domains were generally higher than 50, which can be interpreted
as indicating a relatively high level of well-being, activity, and
positive mood among the participants. Specifically, the mean
well-being score was 56.1739, suggesting that, on average,
participants reported a high level of overall well-being. The
mean activity score was 50.6957, indicating an average level
of physical and mental activity. Furthermore, the mean mood
score was 61.3478, indicating a relatively high level of positive
mood among the participants. These findings suggest that the
participants generally experienced positive well-being, engaged
in adequate levels of activity, and reported predominantly
positive moods.

Following the psychological assessment, the study also
examined Heart Rate Variability (HRV) measures as indicators
of autonomic nervous system functioning. Descriptive statistics
for HRV variables are presented in Table 2.

The HRV measures provide valuable insights into the
regulation of the autonomic nervous system and cardiovascular
functioning in the participants. Notably, certain HRV variables,
namely IRSA, LF, and TP, exhibited values that deviated
from the normal ranges, indicating potential irregularities or
variations in the regulatory systems. IRSA, the Index of Activity
of Regulatory Systems, had a mean value of 4.73, which falls
outside the recommended range of 1-3. This indicates a state
of moderate tension in the regulatory systems, suggesting
that the body requires additional functional reserves to adapt
to environmental conditions. This state of tension commonly
occurs during work adaptation, emotional stress, or exposure to
adverse environmental factors.

LF, which specifically characterizes sympathetic nervous
activity and the regulation of vascular tone, had a mean value
of 49.00, surpassing the normal range of 15-45. Similarly, TP,
representing the overall level of activity of regulatory systems,
had a mean value of 3921.69, exceeding the normal range of
800-1500. This suggests a higher overall activity level in the
regulatory systems responsible for autonomic nervous system
regulation and cardiovascular functioning.
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In the analysis of correlations, noteworthy associations between
performance-related variables were observed, providing
valuable insights for this research. The correlation heatmap in
Table 3 presents the relationships between psychological and
Heart Rate Variability (HRV) variables in adolescent judokas,
shedding light on the intricate interplay between these factors.

Performance, as measured by kyu level, exhibited significant
positive associations with age (r = 0.618**, p < 0.01) and
training duration (r = 0.802**, p < 0.01). Moreover, age and
training duration displayed a significant positive correlation
with each other (r = 0.546**, p < 0.01). These findings suggest
that longer training duration is a prominent factor contributing
to performance among teenage judokas, while age also plays a
role in performance outcomes.

Regarding heart rate variability (HRV) parameters, significant
relationships with performance were observed. SDNN, ameasure
of heart rate variability, displayed a positive correlation with
performance (r = 0.457%*, p < 0.05), indicating that participants
with higher SDNN values exhibited greater performance levels.
Similarly, the Index of Centralization demonstrated a positive
correlation with performance (r = 0.433, p < 0.01). On the
other hand, heart rate showed a significant negative correlation
with performance (r = -0.519**, p < 0.01). Additionally, high-
frequency (HF) power of HRV displayed a negative correlation
with performance (r = -0.551**, p < 0.01), indicating that
participants with higher HF power had lower performance
levels. These findings highlight the influence of HRV variables
on performance outcomes in adolescent judokas.

Furthermore, the well-being and mood variables were found
to be dependent on HRV parameters. HF power exhibited a
positive correlation with both well-being (r = 0.458%*, p < 0.05)
and mood (r = 0.450%), suggesting that individuals with higher
HF power reported greater well-being and more positive mood
states. Conversely, other HRV variables displayed negative
correlations with well-being. The Index of Centralization
exhibited a significant negative correlation with well-being (r
= -0.547**, p < 0.01), indicating that individuals with more
centralized HRV patterns reported lower levels of well-being.
Similarly, the Index of activity of regulatory systems (IRSA)
displayed a negative correlation with well-being (r = -0.449, p <
0.05). While lower scores of IRSA indicate higher physiological
adaptation and lower tension in regulatory systems, and lower
well-being scores indicate lower levels of well-being, the
negative correlation between these two variables suggests that
individuals with a more favorable functional state and lower
tension in regulatory systems tend to have higher levels of well-
being. These findings highlight the complex interplay between
HRYV variables and psychological well-being outcomes among
judokas.

An analysis of variance (ANOVA) was conducted to examine
the effects of different variables on the performance level (Kyu)
of the participants. The results revealed significant main effects
of Age (F = 0.018, p < 0.05), Training Duration (F = 0.000,
p < 0.05), and HF (F = 0.010, p < 0.05) on the participants'
performance level.

Age emerged as a significant factor influencing the performance
level. The specific age groups may exhibit variations in their
performance levels, indicating that participants of different



Table 3. Correlation Heatmap for Psychological and Heart Rate Variability (HRV) Variables in Adolescent Judokas.

Heart
Mood Rate

Experi- Well- | Activ-
ence being ity
Age o

Experience |.546%* -

well-being 072 -219 |

Age SDNN |CV

SI IC IRSA NArr |HF LF VLF TP Kyu

Activiy  -147  -190 194 [N

Mood 162 063 5395 126 [N

Heart Rate -547%% -389 -210 -126 -291 |

SDNN 379 227  -115 076 -021 |~741%%

cv 247 149 -226 072 -146 -49*

s -208 -135 -094 -278 -019 [esRN-695+* -.508+* [
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LF 283 295 =332 135 -280 261 -119 -042 218 -177  -676** [N

VLF 106 176 -166 055 -219 -308 .443* 419* -0.433* 209 -0.488* 547+ -423* -332 [

TP 277 124 -086 036 -056 -627+* [OSSERMIRIREN. 617+ 059 063 406 -227 -077 379 [N
Kyu 618*% IBOBFN-274 -118 067  -519%* 0457* 347 -253 0433* .17 301 -550%% 315 306 348 [N

**, Correlation is significant at the 0.01 level (2-tailed).
*. Correlation is significant at the 0.05 level (2-tailed).

age ranges perform differently in terms of Kyu level. The
duration of training appears to play a crucial role in determining
the Kyu level achieved by the participants. Longer training
durations may be associated with higher performance levels,
indicating the importance of consistent and prolonged training
in skill development. Furthermore, HF was identified as another
significant factor affecting the performance level. Variations
in HF levels seem to be associated with differences in the
participants' performance.

Discussion.

The primary objective of this study was to explore the
psychological and physiological factors affecting the
performance levels of adolescent judokas, focusing specifically
on the influence of these factors based on their kyu rankings.
The findings of the research provided information about
the participants' well-being, activity levels, moods, and
physiological indicators, all of which had an impact on how
well adolescent judokas performed.

Psychological Assessment: According to the findings
of the psychological assessment, the adolescent judokas
reported relatively high levels of well-being, reflecting positive
psychological states and an overall feeling of satisfaction with their
life. These findings align with the fundamental principles of judo,
which emphasize not only the physical aspects of the sport but also
its impact on the psychological well-being of practitioners.

The high levels of well-being reported by judokas can be
attributed to several factors. Firstly, the nature of judo as a
martial art promotes personal growth and self-improvement,
emphasizing the development of mental resilience, emotional
stability, and a positive mindset. Sports sociologists and
psychologists recognize that discipline and training in judo are
key factors in overcoming fear, nervousness, and aggression.
In the practice of judo, individuals are encouraged to pursue
higher levels of personal development of the mind, spirit, and
stable emotions, which have a positive impact on wellness. The
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practice of judo also instills values of cooperation, modesty,
and respect for teachers and others, creating harmony in both
the training environment and social situations [28]. These
psychological attributes contribute to a heightened sense of
well-being and a positive outlook on life.

The positive psychological outcomes observed in this study are
consistent with prior research investigating the psychological
impact of judo participation. Previous studies have consistently
demonstrated that engaging in judo is associated with higher
levels of psychosocial well-being, life satisfaction, and overall
quality of life among participants [11,29,30]. These findings
suggest that the psychological benefits of judo extend beyond
the physical aspects of the sport and play a vital role in fostering
the overall well-being of adolescent judokas.

Heart Rate Variability (HRV) Analysis: The analysis of
heart rate variability (HRV) in this study provides valuable
insights into the autonomic nervous system's functioning among
adolescent judokas. The variations observed in HRV variables,
including IRSA, LF, and TP, offer potential maladaptation of
these athletes’ regulatory systems. Drawing upon the expertise
and framework proposed by Baevsky and Chernikova [31],
the interpretation of these physiological findings underscores
the significance of autonomic balance in optimizing sports
performance.

One notable HRV parameter is IRSA, which emerged as a
comprehensive and diagnostic measure of heart rate variability
in this study. IRSA provides insights into the delicate interplay
between the sympathetic and parasympathetic branches of the
autonomic nervous system. The observed state of pronounced
tensionintheregulatory systems suggests adynamic mobilization
of protective mechanisms, characterized by heightened activity
within the sympathetic-adrenal and pituitary-adrenal axes. This
finding underscores the complex regulatory processes involved
in judo performance and highlights the role of the autonomic
nervous system in optimizing physiological responses during
training and competition.



The elevated levels of low-frequency (LF) power observed
in this study indicate enhanced sympathetic modulation and
regulation of vascular tone among adolescent judokas. The
augmented LF power reflects slow waves of the first order and
sympathetic modulation, suggesting a sophisticated regulation
of vascular tone. This heightened sympathetic activity in judo
athletes may be attributed to the physical and psychological
demands of the sport, as well as the competitive nature of judo
training and competition. These findings are consistent with
previous research, such as the study by Bae et al. which found
that high-performance athletes had more dominant sympathetic
nervous activity, indicating higher levels of overtraining
and competition stress compared to the low-performance
group [32]. Similarly, Morales et al. observed an imbalance
of sympathetic and parasympathetic activity in judo athletes
enrolled in a high training load program, leading to a decrease in
vagal modulation [33]. According to these studies, judo athletes'
heart rate variability may be influenced by their training load
and level of performance.

In result, judo athletes may be more susceptible to increased
sympathetic activity due to elevated LF power, a sign of
enhanced sympathetic modulation. This physiological reaction
meets the sport's requirements and the necessity for enhanced
sympathetic activation to handle the physical and mental
challenges of practice and competition.

Relationship between HRV, Well-being and Performance:
The study's findings show a strong relationship between
psychological and physiological factors and how they affect
adolescent judokas' performance. The correlation observed
between the Index of Regulatory Systems Activity (IRSA)
and well-being provides significant insights into the complex
relationship between autonomic regulation and psychological
states among adolescent judokas. The results demonstrate the
impact of autonomic regulation on psychological well-being
by showing that individuals with a more favorable functional
state and less tension in regulatory systems tend to have a higher
sense of well-being.

The holistic approach to well-being in judo recognizes
the inseparable connection between the mind and body,
emphasizing the reciprocal influence between psychological and
physiological processes. It takes into account the psychological
states and general wellbeing of judokas in addition to physical
fitness and technique expertise.

These results underline the significance of maintaining
a healthy autonomic regulation in promoting wellbeing in
adolescence judokas. An ideal balance between sympathetic
and parasympathetic activity is essential for overall health and
wellbeing since the autonomic nervous system regulates both
physiological and psychological processes.

Among the heart rate variability (HRV) parameters examined,
the high-frequency (HF) power stands out as a sensitive
indicator of functional state and a significant predictor
of both psychological and performance outcomes. This
parameter reflects the oscillations in heart rate associated with
parasympathetic activity and plays a vital role in the regulation
of respiratory sinus arrhythmia.

The positive correlation between HF power and well-being
highlights the importance of parasympathetic activity in fostering
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positive emotional states. The parasympathetic branch of the
autonomic nervous system is involved in promoting relaxation,
calmness, and emotional stability. When parasympathetic
activity is heightened, individuals are more likely to experience
improved mood, positive affect, and overall satisfaction.

These findings are in line with previous research that
consistently supports the association between parasympathetic
activity and psychological well-being. Studies have
demonstrated the link between parasympathetic regulation
of heart rate, often measured as resting respiratory sinus
arrhythmia or cardiac vagal tone (CVT), and psychological
well-being [34]. Maintaining a balance between sympathetic
and parasympathetic activity is crucial for promoting optimal
psychological well-being in athletes.

However, the negative correlation observed between high-
frequency (HF) power, reflecting increased parasympathetic
activity, and performance outcomes in adolescent judokas
raises questions about the influence of parasympathetic activity
on athletic performance. Our findings suggest that higher levels
of HF power may have a detrimental effect on performance.
This finding aligns with a study conducted by Cayres et al.,
which found that sports practice was positively associated
with autonomic parasympathetic nervous system activity in
adolescents [35].

One possible explanation for the negative correlation between
HF power and performance is the concept of parasympathetic
"overshoot". When parasympathetic activity becomes excessive,
it can lead to a state of parasympathetic dominance, resulting in
reduced sympathetic activation and compromised physiological
readiness for optimal performance. This imbalance in autonomic
regulation may impact crucial factors such as alertness,
reaction time, and muscular readiness, ultimately influencing
performance outcomes.

Furthermore, the ANOVA analysis revealed that HF power
was the only HRV parameter that significantly influenced
performance. While other HRV parameters, such as low-
frequency (LF) power, provide valuable insights into
sympathetic modulation and vascular tone regulation, it is the
balance between sympathetic and parasympathetic activity, as
reflected by HF power, that appears to be critical in achieving
both optimal performance and well-being. Notably, HF power
was found to be within the normal range among our sample,
indicating no significant deviation in parasympathetic activity.
In contrast, LF power was higher, suggesting an emphasis on
sympathetic activity. These findings highlight the need for
further research to explore the optimal range of HF power that
maintains a balance between sympathetic and parasympathetic
activity, ensuring optimal performance outcomes and well-
being.

To optimize performance while promoting positive well-
being and mood, it is essential to conduct further research and
develop individualized approaches that consider the specific
physiological and psychological characteristics of judokas. By
striving for a harmonious balance between sympathetic and
parasympathetic activity, coaches and practitioners can design
training strategies that enhance performance outcomes while
simultaneously fostering overall psychological well-being
among adolescent judokas. These efforts will contribute to a



more comprehensive understanding of the intricate relationship
between autonomic regulation, performance, and well-being in
judo.

The findings of the study indicate a significant relationship
between the age and duration of training and the performance
levels of teenage judokas. This suggests that the kyu levels,
which reflect skill development and performance, may vary
among participants in different age groups. Consequently, it is
crucial to consider athletes' physical development and capacity
when designing training regimens in judo. These findings are
consistent with prior research by Pocecco et al., emphasizing the
importance of tailoring training programs to individual needs
and developmental stages to maximize judo performance [36].

Furthermore, the results reveal a significant positive
correlation between training duration and performance levels.
This supports previous studies underscoring the significance of
consistent and prolonged training sessions in the development
of judo skills and performance [37]. The positive relationship
between training duration and performance suggests that longer
and more consistent training sessions contribute to higher
performance levels among adolescent judokas. It is essential to
strike a balance between training intensity, volume, and recovery
to optimize performance outcomes while minimizing the risks
of overtraining and injuries. By tailoring training programs to
individual needs and maintaining a balanced approach, athletes
can maximize their potential in judo.

Limitations: While the present study contributes valuable
insights into the relationship between psychological and
physiological factors and their influence on performance in
adolescent judokas, it is important to acknowledge its limitations.
Firstly, the study relied on a cross-sectional design, which
limits the ability to establish causality between the variables
of interest. Longitudinal studies that track participants over an
extended period would provide a more robust understanding
of the dynamic interplay between autonomic regulation,
psychological well-being, and performance outcomes.

Another limitation of the study is the sample size, which may
limit the generalizability of the findings. Future research should
aim to include larger and more diverse samples to enhance the
external validity of the results. Additionally, considering gender
differences and potential variations across different skill levels
or competition levels would further enrich our understanding
of the complex interactions between psychological and
physiological factors in judo performance.

Conclusion.

Based on the findings and analysis presented in this article, the
following main conclusions can be drawn:

1. The study demonstrated that adolescent judokas exhibit a
high level of well-being, activity, and positive mood, possibly
attributed to the fundamental principles of judo that prioritize
holistic development of the mind and spirit.

2. Heart rate variability (HRV), specifically the high-frequency
(HF) component, has been found to impact the performance
of adolescent judokas. However, the negative correlation
between HF power and performance outcomes raises questions
regarding the influence of parasympathetic activity on athletic
performance. Excessive parasympathetic activity can potentially
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compromise physiological readiness for optimal performance
by reducing sympathetic activation, affecting important factors
such as alertness, reaction time, and muscular readiness. Further
research is necessary to gain a deeper understanding of the
underlying mechanisms and to develop strategies that optimize
the balance between parasympathetic and sympathetic activity,
ultimately enhancing athletic performance in judo.

3.The influence of autonomic regulation on well-being has
been discovered, highlighting the importance of maintaining a
balanced autonomic regulation. A lower tension in the regulatory
system is crucial for promoting well-being among judo athletes.
The holistic approach to well-being in judo acknowledges
the interconnection between the mind and body, emphasizing
the reciprocal influence of psychological and physiological
processes.

4. Age and training duration are significant factors associated
with performance in judo. Participants of different age groups
may exhibit variations in their skill levels, emphasizing the
importance of considering age-related differences in training
programs. Longer and consistent training duration contributes to
improved performance outcomes. Tailoring training programs
to individual needs and stages of development is crucial for
optimizing performance and achieving desired outcomes in
judo.

These main conclusions highlight the importance of addressing
psychological well-being, understanding autonomic nervous
system regulation through HRV parameters, considering
age-related differences, and integrating psychological and
physiological factors in optimizing training strategies for
adolescent judokas. By incorporating these findings into
practice, coaches and practitioners can enhance the performance
levels and overall athletic development of young judokas.
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