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FOREWORD

titŚ great ƉleasƵre, ǁe are organiǌing tŚe scientific conference ΗAƉƉlicaďle researcŚ in jƵdo͞ for tŚe eigŚtŚ tiŵe͘

dŚis Ǉear ŵarks a significant anniversarǇ, coŵŵeŵorating ten Ǉears since tŚe organiǌation of tŚe first conference in 
ϮϬϭϱ, also Śeld in �agreďͶa ŵilestone tŚat fills Ƶs ǁitŚ iŵŵense Ɖride͘

hnfortƵnatelǇ, ǁe Śad to cancel tŚe conference organiǌation for tŚree consecƵtive Ǉears dƵe to tŚe Ɖandeŵic in ϮϬϮϬ, 
ϮϬϮϭ, and ϮϬϮϮ͘

As ǁe continƵe oƵr eīorts, ǁe are eager to advance oƵr joƵrneǇ, and jƵdging ďǇ tŚe nƵŵďer of sƵďŵiƩed ƉaƉers, as 
ǁell as tŚe ƋƵalitǇ and diversitǇ of tŚe Ɖresented toƉics, ǁe are confident tŚat tŚis Ǉear s͛ Ɖroceedings ǁill rank aŵong 
tŚe ŚigŚest ƋƵalitǇ in oƵr ŚistorǇ͘ dŚe toƉics covered are ǁideͲranging, encoŵƉassing sƵďjects froŵ, tEI'Hd >KSS AE� 
EhdZIdIKE, DEAShZDEEd K& EyEZCISE PEZ&KZDAECE, PSzCHK>K'ICA> ASPECdS IE :h�K, HEA>dH, PZEsEEdIKE 
AE� ZEHA�I>IdAdIKE, SKCIK>K'ICA> ASPECdS IE :h�K to PZE�ICdIKE DK�E>͘

Knce again, ǁe are Śonored to Śost a diverse groƵƉ of scŚolars and Ɖrofessionals froŵ continents ďeǇond EƵroƉe, 
reŇecting tŚe gloďal natƵre of oƵr conference͘ dŚis international ƉarticiƉation serves as evidence of tŚe relevance and 
iŵƉact of tŚe Ɖroceedings froŵ oƵr conference, ǁŚicŚ are read and cited ďǇ researcŚers ǁorldǁide͘

dŚis gloďal engageŵent Ɖrovides Ƶs ǁitŚ invalƵaďle insigŚts, knoǁledge, and entŚƵsiasŵ, reinforcing oƵr coŵŵitŵent 
to organiǌing tŚe ΗAƉƉlicaďle͘͘͘Η conference ǁitŚ tŚe saŵe Ɖassion and eǆcellence as in ƉrevioƵs Ǉears͘ Since its inceƉtion 
in ϮϬϭϱ, ǁe Śave dedicated oƵrselves to estaďlisŚing tŚis conference as a leading Ɖrofessional and scientific forƵŵ for 
jƵdo͘ KƵr aŵďition is to ensƵre tŚat tŚe resƵlts and findings discƵssed at tŚis conference are transferred froŵ ΗƉaƉerΗ 
to tŚe jƵdo ŵat, Ɖroŵoting Ɖractical aƉƉlication in tŚe sƉort͘

te eǆtend oƵr sincere gratitƵde to all tŚose ǁŚose Śard ǁork and dedication Śave contriďƵted to tŚe ƋƵalitǇ of tŚe 
conference, tŚereďǇ increasing its recognition ǁitŚin tŚe gloďal jƵdo coŵŵƵnitǇ͘ Knce again, tŚank ǇoƵ for ǇoƵr 
i n v al u ab l e  s u p p o r t .

ORGANIZING COMMITTEE
Prof͘  Hrvoje Sertić, PŚ͘�͘, PZESI�EEd K& KZ'AEI�IE' CKDDIddEE

Drs͘ Sanda Čorak, PŚ͘�͘, CHAIZDAE K& KZ'AEI�IE' CKDDIddEE

Assoc͘Ɖrof͘  Ivan Segedi, PŚ͘�͘, sICE CHAIZDAE K& KZ'AEI�IE' CKDDIddEE
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>ongͲderŵ Eīects of ZaƉid teigŚt >oss in &orŵer :Ƶdo 
AtŚletes: PreliŵinarǇ ZesƵlts

Krstulović, S.¹, Franchini, E. ², DelCastillo-Andrés, Ó.³, Kuvačić, G.¹
¹University of Split, Faculty of Kinesiology
²University of São Paulo, School of Physical Education and Sport
³University of Seville, Departamento de Educación Física Y Deporte

ABS TRACT
In tŚe first Ɖart of tŚis ƉaƉer, an overvieǁ is Ɖrovided of ƉrevioƵs researcŚ on tŚe eīects of ďodǇ ŵass redƵction on 
selected antŚroƉological cŚaracteristics of jƵdo atŚletes͘ SƵďseƋƵentlǇ, tŚe resƵlts of a stƵdǇ on tŚe longͲterŵ iŵƉact of 
raƉid ǁeigŚt loss (RWL) on tŚe ŚealtŚ statƵs, dietarǇ Śaďits, and ƉŚǇsical activitǇ of forŵer jƵdo atŚletes are Ɖresented in a 
concise forŵ͘ dŚe findings indicate Ɖotential longͲterŵ negative conseƋƵences of Ɖracticing Zt> on tŚe aforeŵentioned 
v ar i ab l e s .

Keywords: weight cutting, health, nutrition, physical activity

INTROD U CTION
hnlike longͲterŵ caloric restriction, ǁŚicŚ Śas ďeen sŚoǁn to ďe ďeneficial for longevitǇ and overall ŚealtŚ (Redman et 
al., 2008), constant ŇƵctƵations in ďodǇ ŵass tŚroƵgŚoƵt life (so-called weight cycling or yo-yo dieting) m a y  b e  h i g h l y  
detriŵental͘ AltŚoƵgŚ tŚere is no ƵniversallǇ acceƉted definition of ǁeigŚt cǇcling, it can ďe descriďed as a ƉaƩern 
cŚaracteriǌed ďǇ reƉeated Ɖeriods of ǁeigŚt loss and sƵďseƋƵent regain (Strohacker et al., 2009)͘ teigŚt cǇcling is a 
ƉŚenoŵenon oďserved not onlǇ aŵong coŵďat sƉort atŚletes ďƵt also in oďese individƵals aƩeŵƉting to redƵce ďodǇ 
ŵass, and increasinglǇ in ƉeoƉle of norŵal ďodǇ ŵass, ƉarticƵlarlǇ ǇoƵng ǁoŵen dissatisfied ǁitŚ tŚeir aƉƉearance͘ Its 
iŵƉact on ŚealtŚ Śas ďeen investigated ƉriŵarilǇ tŚroƵgŚ crossͲsectional sƵrveǇs in ŚƵŵans and longitƵdinal endƉoint 
stƵdies in rodents (Strohacker et al., 2009), ǁitŚ ŚƵŵan researcŚ condƵcted ƉredoŵinantlǇ in oďese ƉoƉƵlations and 
focƵsing largelǇ on ƉostͲdiet ďodǇ ŵass ŵaintenance (Marquet et al., 2013). Gi v e n  t h a t  o b e s i t y  h as  b e c o m e  o n e  o f  
tŚe leading ŚealtŚ Ɖroďleŵs in testern societies, it is ƵnsƵrƉrising tŚat it Śas aƩracted consideraďle scientific interest 
ǁorldǁide͘ Soŵe stƵdies sƵggest tŚat ǁeigŚt cǇcling ŵaǇ ďe even ŵore detriŵental to tŚe develoƉŵent of certain 
diseases tŚan ŵaintaining a staďle ďodǇ ŵass at an oďese level (Jeffery, 1996)͘ Kn tŚe otŚer Śand, soŵe stƵdies Śave 
foƵnd no association ďetǁeen ǁeigŚt cǇcling and ďodǇ coŵƉosition, ďlood ƉressƵre, liƉid Ɖrofile, or risk of develoƉing 
tǇƉe Ϯ diaďetes (Field et al., 1999)͘ StroŚacker et al͘ (2009) sƵggested tŚat tŚe aďsence of negative eīects in sƵcŚ stƵdies 
ŵaǇ ďe dƵe to tŚe relativelǇ sŚort interval ďetǁeen eƉisodes of ǁeigŚt cǇcling and tŚe tiŵing of tŚe assessŵent͘

In otŚer ǁords, a longer Ɖeriod ŵaǇ ďe reƋƵired to detect tŚe negative eīects of ǁeigŚt cǇcling on ŚealtŚ͘ InterestinglǇ, 
tŚese adverse eīects aƉƉear to ďe redƵced ǁŚen ǁeigŚt cǇcling is accoŵƉanied ďǇ ƉŚǇsical activitǇ͘ Soŵe aƵtŚors Śave 
also sƵggested tŚat tŚe negative conseƋƵences of ǁeigŚt cǇcling ŵaǇ ďe ŵore ƉronoƵnced in individƵals of norŵal ďodǇ 
m as s  (Montani et al., 2006). Mo n t an i  e t  al . (2006) fƵrtŚer reƉorted tŚat a ŚigŚer Ɖrevalence of ŚǇƉertension, accƵŵƵlation 
of visceral fat, insƵlin resistance, and dǇsliƉideŵia is ŵore likelǇ to occƵr in ǁeigŚt cǇclers of norŵal ďodǇ ŵass, all of 
ǁŚicŚ ŵaǇ contriďƵte to increased cardiovascƵlar risk͘ In addition, ŇƵctƵations in cardiovascƵlar risk factors, sƵcŚ as 
ďlood ƉressƵre, Śeart rate, sǇŵƉatŚetic activitǇ, ďlood glƵcose, and liƉids, ǁitŚ Ɖroďaďle reƉeated oversŚoots aďove 
norŵal valƵes dƵring Ɖeriods of ďodǇ ŵass regain, Ɖlace additional stress on tŚe cardiovascƵlar sǇsteŵ͘ EevertŚeless, 
atŚletes reƉresent a ƵniƋƵe sƵďƉoƉƵlation cŚaracteriǌed ďǇ sƉecific ƉŚǇsical and ƉsǇcŚological traits, as ǁell as distinct 
eating ƉaƩerns sŚaƉed ďǇ tŚe tǇƉe of sƉort and training deŵands͘ &or tŚis reason, tŚeǇ are diĸcƵlt to coŵƉare ǁitŚ 
nonͲatŚlete ƉoƉƵlations, ƉarticƵlarlǇ tŚose ǁitŚ clinical andͬor oďesitǇ issƵes, in tŚe conteǆt of eǆaŵining tŚe longͲterŵ 
eīects of ǁeigŚt cǇcling on antŚroƉoŵetric cŚaracteristics (Sundgot-Borgen & Torstveit, 2004).

KƉtiŵiǌation of ďodǇ ŵass and ďodǇ coŵƉosition is one of tŚe keǇ Ɖriorities for elite atŚletes in order to acŚieve toƉͲ
l e v e l  p e r f o r m an c e  (Sundgot-Borgen, 1993)͘ In addition, coŵďat sƉort atŚletes oŌen Ɖerceive raƉid ǁeigŚt loss (RWL)
as a deŵonstration of ŵental toƵgŚness tŚat contriďƵtes to coŵƉetitive sƵccess (Pettersson et al., 2013)͘ InterestinglǇ, 
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in soŵe sƉorts disciƉlines (e.g., shot put), it is desiraďle to develoƉ eǆceƉtionallǇ ŚigŚ overall ďodǇ ŵass, ƉarticƵlarlǇ 
ŵƵscle ŵass, in order to ŵaǆiŵiǌe aďsolƵte strengtŚ͘ In certain sƉorts, tŚis increase in total ďodǇ ŵass is even ŵore 
ƉronoƵnced͘ &or instance, in sƵŵo ǁrestling, atŚletes ƉƵrsƵe eǆtreŵe ďodǇ ŵass gains, inclƵding tŚe accƵŵƵlation of 
sƵďcƵtaneoƵs fat, as a ŵeans of gaining a coŵƉetitive advantage over oƉƉonents͘ Hoǁever, in ŵanǇ otŚer sƉorts, sƵcŚ 
as tŚose ǁitŚ ǁeigŚt categories (e.g., lightweight rowing, combat sports, weightlifting), aestŚetic sƉorts (e.g., gymnastics, 
figure skating), endƵrance sƉorts (e.g., running or cycling), and sƉorts in ǁŚicŚ atŚletes ŵƵst overcoŵe gravitational 
f o r c e s  (e.g., high jump and pole vault), loǁ ďodǇ ŵass andͬor a loǁ fatͲtoͲŵƵscle ratio (leanness) is considered crƵcial for 
oƉtiŵiǌing Ɖerforŵance (Hagmar et al., 2008)͘ dŚis is ƉarticƵlarlǇ relevant for ǁeigŚtͲclass sƉorts, ǁŚere atŚletes aiŵ to 
sƵstain tŚeir ďodǇ ŵass as close as Ɖossiďle to tŚe ƵƉƉer categorǇ liŵit, tŚereďǇ increasing tŚeir cŚances of coŵƉetitive 
s u c c e s s  (Artioli et al., 2016)͘ PrevioƵs stƵdies Śave sŚoǁn tŚat in sƵcŚ atŚletes, relative ďodǇ ŵass variation dƵring tŚe 
season is significantlǇ ŚigŚer tŚan in otŚer sƉorts (Hagmar et al., 2008).

Hoǁever, striving for leanness ŵaǇ lead to iŵƉaired Ɖerforŵance and adverse ŚealtŚ oƵtcoŵes if cŚronic energǇ 
deficiencǇ develoƉs (Loucks, 2004)͘ In tŚis conteǆt, ǁoŵen aƉƉear to ďe ŵore vƵlneraďle tŚan ŵen to ŚarŵfƵl ǁeigŚtͲ
control Ɖractices, ǁŚicŚ are freƋƵentlǇ associated ǁitŚ eating disorders (Sundgot-Borgen & Torstveit, 2004). S u c h  
disorders can also ďe associated ǁitŚ aŵenorrŚea and osteoƉorosis, tŚree conditions tŚat togetŚer constitƵte tŚe ǁellͲ
knoǁn &eŵale AtŚlete driad, ǁŚicŚ is todaǇ oŌen regarded as one of tŚe ŵost serioƵs ŚealtŚ concerns aŵong elite 
f e m al e  a t h l e t e s  (Loucks & Nattiv, 2005)͘ dŚerefore, tŚe International KlǇŵƉic CoŵŵiƩee issƵed a consensƵs stateŵent 
addressing tŚe issƵe of cŚronic energǇ deficiencǇ in atŚletes aƩeŵƉting to ŵanage ďodǇ ŵass over eǆtended Ɖeriods, 
ŚigŚligŚting tŚe Ɖotential detriŵental eīects on lean ŵass ŵaintenance, iŵŵƵne fƵnction, ďone ŚealtŚ, ŵetaďolic rate, 
and Śorŵonal Ɖrocesses (Mountjoy et al., 2014). 

It is ǁell knoǁn tŚat jƵdo atŚletes, ďotŚ dƵring tŚe coŵƉetitive season and tŚroƵgŚoƵt tŚeir sƉorting careers, engage 
not onlǇ in tŚe constant ŵaintenance of loǁ ďodǇ ŵass ďƵt also in reƉeated eƉisodes of acƵte raƉid ǁeigŚt loss (RWL)
folloǁed ďǇ raƉid ǁeigŚt regain (RWR) aŌer ǁeigŚͲin͘ Zt> is tǇƉicallǇ defined as a raƉid redƵction of ďodǇ ŵass ǁitŚin 
a feǁ daǇs (up to one week) Ɖrior to coŵƉetition, acŚieved tŚroƵgŚ a varietǇ of ŵetŚods͘ dŚis Ɖractice enaďles atŚletes 
to coŵƉete in loǁer ǁeigŚt categories ǁŚile alloǁing sƵĸcient tiŵe for recoverǇ and restoration of Ɖerforŵance levels 
ďefore coŵƉetition (Santos et al., 2024)͘ PrevioƵs researcŚ on jƵdo atŚletes Śas so far focƵsed alŵost eǆclƵsivelǇ on tŚe 
acƵte eīects of Zt> andͬor ZtZ on selected antŚroƉological cŚaracteristics͘

P REVIOU S  RES EARCH

General Characteristics of Acute Weight Reduction
PrevioƵs researcŚ indicates tŚat aƉƉroǆiŵatelǇ 8ϲй of jƵdo atŚletes engage in Zt>, tǇƉicallǇ redƵcing aroƵnd ϱй of tŚeir 
ďodǇ ǁeigŚt ǁitŚin Ϯʹϯ daǇs ďefore ǁeigŚͲin (Artioli et al., 2010)͘ dŚe ŵost coŵŵon Zt> ŵetŚods are deŚǇdration and 
food restriction͖ Śoǁever, eǆtreŵe Ɖractices are also freƋƵentlǇ eŵƉloǇed, sƵcŚ as eǆercising in rƵďďer or Ɖlastic sƵits, 
taking diet Ɖills, selfͲindƵced voŵiting, ǁater loading, sodiƵŵ restriction, and even sleeƉing ǁitŚ tŚe Śead tilted doǁn 
to alter ďodǇ ŇƵid distriďƵtion (Santos et al., 2024)͘ dŚese ŵetŚods can ďe eǆtreŵelǇ dangeroƵs to atŚletes͛ ŚealtŚ and, 
i n  s o m e  c as e s , e v e n  f a t al  (Crighton et al., 2016)͘ It aƉƉears tŚat tŚe Ɖrevalence of Zt> increases ǁitŚ coŵƉetitive level 
and is ŚigŚer aŵong atŚletes in loǁer ǁeigŚt categories͘ Seǆ diīerences Śave ďeen reƉorted in ǁrestling (Viveiros et al., 
2015) (with females engaging in RWL even more frequently than males) and in ďoǆing (Reale, Cox, et al., 2017), b u t  n o t  
in jƵdo (Artioli et al., 2010) or taekǁondo (da Silva Santos et al., 2016)͘ It Śas also ďeen estaďlisŚed tŚat ǁeigŚt cǇcling 
oŌen ďegins dƵring ƉƵďertǇ (Artioli et al., 2010), ǁŚicŚ ŵaǇ negativelǇ aīect groǁtŚ and develoƉŵent͘ Doreover, tŚe 
earlier atŚletes ďegin engaging in ǁeigŚt cǇcling, tŚe greater tŚe risk of ǁeigŚtͲlossʹrelated ŚealtŚ Ɖroďleŵs later on͘

Impact on Psychological Parameters
According to &ilaire et al͘ (2011) a significant increase in fatigƵe and anger ǁas oďserved at folloǁͲƵƉ assessŵent͘ In 
addition, tension and confƵsion also increased, ǁitŚ even ŚigŚer levels of significance coŵƉared to ďaseline valƵes͘ A 
decrease in vigor ǁas reƉorted, ǁŚile deƉression reŵained ƵncŚanged aŵong jƵdo atŚletes͘ <oral and �osseville (2009)
foƵnd tŚat acƵte Zt> negativelǇ aīected sŚortͲterŵ ŵeŵorǇ, vigor, concentration, and selfͲesteeŵ, ǁŚile increasing 
confƵsion, anger, fatigƵe, deƉression, and feelings of isolation͘ KtŚer stƵdǇ sƵggested tŚat even relativelǇ ŵoderate 
ǁeigŚt redƵction tŚroƵgŚ Zt> (approximately 5%) can resƵlt in sǇŵƉtoŵs sƵcŚ as fatigƵe or ǁeakness, diǌǌiness, 
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feverisŚness, naƵsea, noseďleeds, ŚeadacŚes, Śot ŇasŚes, craŵƉs, and feelings of disorientation or anǆietǇ (Alderman et 
al., 2004)͘ Prior to ǁeigŚͲin, ϭϬʹϮϬй of atŚletes ǁŚo Ɖractice Zt> sŚoǁ signs of eating disorders, and aŌer coŵƉetition 
tŚis Ɖrevalence increases to ϯϬʹϰϬй (Steen & Brownell, 1990)͘ Constant ƉreoccƵƉation ǁitŚ ďodǇ ŵass ŵaǇ also lead 
to otŚer eating disorders, sƵcŚ as ďinge eating, anoreǆia, and ďƵliŵia, ƉarticƵlarlǇ aŵong feŵales (Sundgot-Borgen & 
Torstveit, 2004). F o r t e s  e t  al . (2018) fƵrtŚer reƉorted negative eīects of Zt> on ŵood and sleeƉ͘

Impact on Physiological Parameters and Health
In tŚe conteǆt of ƉŚǇsiological cŚaracteristics, ŵost stƵdies indicate tŚat Zt> redƵces ďotŚ aeroďic and anaeroďic 
caƉacities͘ dŚe decrease in aeroďic caƉacitǇ Śas ďeen linked to deŚǇdration, redƵced Ɖlasŵa volƵŵe, increased Śeart 
rate, ŚǇdroelectrolǇtic distƵrďances, iŵƉaired tŚerŵoregƵlation, and ŵƵscle glǇcogen deƉletion (Fogelholm, 1994). 
dŚe decline in anaeroďic caƉacitǇ Śas ďeen associated ǁitŚ redƵced ďƵīering caƉacitǇ, glǇcogen deƉletion, and 
ŚǇdroelectrolǇtic distƵrďances (Franchini et al., 2012)͘ It is iŵƉortant to eŵƉŚasiǌe tŚat tŚe degree of iŵƉairŵent in 
tŚese caƉacities deƉends on tŚe recoverǇ tiŵe ďetǁeen ǁeigŚͲin and coŵƉetition͘ Evidence sƵggests tŚat ϯʹϰ ŚoƵrs 
aŌer ǁeigŚͲin is sƵĸcient for atŚletes to restore anaeroďic Ɖerforŵance to ďaseline levels (Artioli et al., 2010).

PrevioƵs stƵdies Śave reƉorted tŚat Zt> increases tŚe likeliŚood of contracting infectioƵs diseases (Filaire et al., 2011). 
Soŵe researcŚ also sƵggests tŚat Zt> ŵaǇ elevate tŚe risk of injƵrǇ (Green et al., 2007; Lakicevic et al., 2020), ǁŚicŚ is 
coŵŵonlǇ eǆƉlained ďǇ disrƵƉted ŵetaďolisŵ and altered ŵƵscle contraction ƉaƩerns resƵlting froŵ Zt>͘

Impact on competitive performance and pos-career health
&indings in tŚis area are soŵeǁŚat contradictorǇ͘ Kn tŚe one Śand, several aƵtŚors Śave reƉorted tŚat Zt> and 
sƵďseƋƵent raƉid ďodǇ ŵass gain (RBG) can negativelǇ aīect atŚletic Ɖerforŵance (Yang et al., 2017). F o r  e x a m p l e , 
deŚǇdration eǆceeding ϱй of ďodǇ ŵass Śas ďeen sŚoǁn to iŵƉair Ɖerforŵance, and coŵƉlete reŚǇdration is diĸcƵlt 
to acŚieve ǁitŚin tŚe tǇƉical recoverǇ Ɖeriod (Reale, Slater, et al., 2017)͘ Kn tŚe otŚer Śand, soŵe stƵdies Śave 
deŵonstrated tŚat atŚletes ǁŚo Ƶndergo greater ďodǇ ŵass redƵctions dƵring Zt> ŵaǇ actƵallǇ increase tŚeir cŚances 
of sƵccess in coŵƉetition (Artioli et al., 2010)͘ It Śas also ďeen estaďlisŚed tŚat jƵdo atŚletes ǁŚo ďegin ǁeigŚt redƵction 
Ɖractices later in tŚeir careers and engage in feǁer eƉisodes of ǁeigŚt cǇcling Ɖer Ǉear tend to acŚieve ďeƩer coŵƉetitive 
r e s u l t s  (Štangar et al., 2022)͘ All of tŚe aďove stƵdies Śave focƵsed on tŚe acƵte eīects of Zt> on tŚe antŚroƉological 
cŚaracteristics of jƵdo atŚletes͘ Hoǁever, onlǇ a feǁ investigations Śave analǇǌed tŚe longͲterŵ eīects of ǁeigŚt cǇcling 
in atŚletes ŵore generallǇ, and none Śave ďeen condƵcted eǆclƵsivelǇ on jƵdo atŚletes͘

S aar n i  e t  al . (2006) reƉorted greater ďodǇ ŵass gain at a ǇoƵnger age aŵong ǁeigŚt cǇclers (boxers, wrestlers, and 
weightlifters) coŵƉared to otŚer atŚletes and nonͲatŚletes͘ InterestinglǇ, desƉite ŵaintaining a ŚealtŚier lifestǇle, 
forŵer atŚletes still eǆƉerienced greater ďodǇ ŵass increases tŚan tŚe nonͲatŚlete ƉoƉƵlation, ǁŚicŚ tŚe aƵtŚors 
aƩriďƵted to reƉeated cǇcles of ǁeigŚt loss and regain dƵring tŚeir sƉorting careers͘ AltŚoƵgŚ tŚese atŚletes reŵained 
ƉŚǇsicallǇ active, tŚeǇ likelǇ eǆŚiďited a loǁerͲtŚanͲeǆƉected ďasal energǇ eǆƉenditƵre, ǁŚicŚ contriďƵted to greater 
ǁeigŚt gain͘ dŚis assƵŵƉtion is sƵƉƉorted ďǇ a crossͲsectional stƵdǇ of ϭϲͲǇearͲold ǁrestlers in ǁŚicŚ ǁeigŚt cǇcling ǁas 
associated ǁitŚ a redƵced resting ŵetaďolic rate (Steen et al., 1988)͘ In contrast, DcCargar and Craǁford (1992) did not 
find diīerences in ŵetaďolic rate ďetǁeen ǁeigŚt cǇclers and nonͲcǇclers in ǁrestling, sƵggesting tŚat fƵrtŚer researcŚ 
is necessarǇ to confirŵ tŚis ŚǇƉotŚesis͘ AnotŚer Ɖossiďle eǆƉlanation for greater ƉostͲcareer ďodǇ ŵass aŵong ǁeigŚtͲ
cǇcling atŚletes is increased food intake, resƵlting froŵ larger Ɖortion siǌes and ŚigŚer energǇ densitǇ associated ǁitŚ 
ďinge eating as a conseƋƵence of reƉeated ǁeigŚt cǇcling eƉisodes

ConverselǇ, DarƋƵet et al͘  (2013) conclƵded tŚat ǁeigŚt cǇcling Śad no ƉarticƵlar eīect on ƉostͲcareer �DI in retired 
elite atŚletes, regardless of tŚe dieting Ɖractices Ƶndertaken dƵring tŚeir careers͘ Siŵilar ƉaƩerns of �DI cŚange ǁere 
oďserved in ďotŚ retired atŚletes and tŚe general ƉoƉƵlation͘ dŚe aƵtŚors sƵggested tŚat tŚe ŚigŚer levels of ƉŚǇsical 
activitǇ ŵaintained ďǇ forŵer atŚletes ŵaǇ eǆƉlain tŚeir relativelǇ staďle ďodǇ ŵass aŌer retireŵent, desƉite freƋƵent 
engageŵent in ǁeigŚt cǇcling͘ CoŵƉaraďle findings ǁere reƉorted ďǇ Eitǌke et al͘ (1992) in a saŵƉle of ϲϬ forŵer 
collegiate ǁrestlers, ǁŚere no significant diīerences ǁere oďserved in ďodǇ ŵass, ƉŚǇsical activitǇ, cƵrrent dieting rates, 
or incidence of cŚronic disease ďetǁeen forŵer ǁrestlers and nonͲatŚletes͘ Hoǁever, tŚe relativelǇ sŵall saŵƉle siǌe 
and tŚe focƵs on nonͲelite atŚletes reƉresent iŵƉortant liŵitations in tŚe generaliǌation of tŚese resƵlts͘

&roŵ tŚe evidence Ɖresented, tŚe folloǁing conclƵsions can ďe draǁn: (a) tŚe eīects of ǁeigŚt cǇcling on ŚƵŵan ŚealtŚ, 
dietarǇ Śaďits, and lifestǇle reŵain insƵĸcientlǇ clear and Ƶnder eǆƉlored͖ (b) atŚletes reƉresent a sƉecific ƉoƉƵlation 
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ǁitŚ distinct antŚroƉological cŚaracteristics coŵƉared to nonͲatŚletes, oďese individƵals, and ƉarticƵlarlǇ rodents, tŚƵs 
ŚigŚligŚting tŚe need for fƵrtŚer researcŚ sƉecificallǇ in tŚis groƵƉ͖ and (c) ǁeigŚt cǇcling Ɖractices in jƵdo diīer, to soŵe 
eǆtent, froŵ tŚose in otŚer coŵďat sƉorts dƵe to tŚe sƉecific rƵles of tŚe sƉort, and even ŵore so froŵ tŚose in nonͲ
atŚlete ƉoƉƵlations͘ dŚerefore, tŚe eīects of ǁeigŚt cǇcling on ŚealtŚͲrelated Ɖaraŵeters in jƵdo atŚletes ŵaǇ diīer 
froŵ tŚose oďserved in otŚer sƵďƉoƉƵlations͘ AccordinglǇ, ǁe condƵcted a stƵdǇ ǁitŚ tŚe ƉriŵarǇ aiŵ of eǆaŵining tŚe 
associations ďetǁeen tŚe Ƶse of Zt> ŵetŚods dƵring tŚe sƉorting careers of forŵer jƵdo atŚletes and tŚeir ƉostͲcareer 
dietarǇ Śaďits, ƉŚǇsical activitǇ, and ŚealtŚ statƵs͘ dŚe central ŚǇƉotŚesis ǁas tŚat jƵdo atŚletes ǁŚo Ɖracticed ŵore 
eǆtreŵe Zt> ŵetŚods ǁoƵld deŵonstrate Ɖoorer ŚealtŚ statƵs, dietarǇ Śaďits, and ƉŚǇsical activitǇ levels aŌer tŚeir 
sƉorting careers͘

PZE>IDIEAZz Sdh�z

Sample of Participants
dŚe stƵdǇ saŵƉle consisted of ϯϬϳ forŵer jƵdokas, of ǁŚoŵ:

• ϮϱϮ ǁere ŵale and ϱϱ feŵale͖

• ϭϲϰ coŵƉeted in ligŚtǁeigŚt categories ;ϲϬ kg, ϲϲ kg, ϳϯ kg for ŵales͖ ϰ8 kg, ϱϮ kg, ϱϳ kg for feŵalesͿ, ǁŚile ϭϰϯ 
coŵƉeted in Śeavier categories ;8ϭ kg, ϵϬ kg, ϭϬϬ kg for ŵales͖ ϲϯ kg, ϳϬ kg, ϳ8 kg for feŵalesͿ͖

• Ϯϯϳ reƉorted Ɖracticing Zt> dƵring tŚeir careers, ǁŚile ϳϬ did not͖

titŚ resƉect to coŵƉetitive sƵccess, ϭ8ϵ ƉarticiƉants (62%) Śad ǁon ŵedals at national and international coŵƉetitions 
(22 of whom were at continental or world championships and/or the Olympic Games), ǁŚile ϭϭ8 (38%) did not acŚieve 
notaďle coŵƉetitive resƵlts͘ &orŵer jƵdo atŚletes ǁŚo Śad coŵƉeted in tŚe sƵƉer ŚeavǇǁeigŚt categorǇ ǁere eǆclƵded 
f r o m  t h e  a n al y s e s .

Variables
&or tŚe ƉƵrƉoses of tŚis stƵdǇ, tŚe Coŵďat SƉorts PostͲCareer HealtŚ YƵestionnaire (CSPCHQ) ǁas eŵƉloǇed in foƵr 
l an g u ag e s  (English, Portuguese, Croatian, Spanish)͘ Its ŵetric ƉroƉerties ǁere ƉrevioƵslǇ estaďlisŚed in tŚe stƵdǇ ďǇ 
<rstƵlović et al͘ (2023).

Data Collection and Management
dŚis researcŚ eŵƉloǇed a convenience saŵƉling tecŚniƋƵe͘ �ata ǁas collected Ƶsing an online sƵrveǇ tool͘ EͲŵail 
addresses ǁere oďtained tŚroƵgŚ national jƵdo associations and tŚe aƵtŚors͛ Ɖersonal contacts͘ ParticiƉants froŵ 
eigŚt diīerent coƵntries ǁere invited to coŵƉlete tŚe ƋƵestionnaire, ǁŚicŚ ǁas distriďƵted ďǇ eͲŵail͘ YƵestionnaire 
resƉonses ǁere verified and entered into a sƉreadsŚeet, ǁŚicŚ ǁas sƵďseƋƵentlǇ eǆƉorted to tŚe Statistical Package for 
t h e  S o c i al  S c i e n c e s  (SPSS, version 26.0) for fƵrtŚer analǇsis, inclƵding tŚe coding of categorical variaďles͘

Statistical analysis
'roƵƉ diīerences ďetǁeen forŵer jƵdo atŚletes ǁitŚ and ǁitŚoƵt Zt> ŚistorǇ ǁere tested ǁitŚ AECKsAs, adjƵsting for 
age and seǆ͘ SeƉarate AECKsAs ǁere also condƵcted for ŵales and feŵales to eǆƉlore seǆͲsƉecific eīects͘ Eīect siǌes 
ǁere reƉorted Ƶsing Ɖartial eta sƋƵared (ηp²), ǁitŚ valƵes of Ϭ͘Ϭϭ, Ϭ͘Ϭϲ, and Ϭ͘ϭϰ considered sŵall, ŵediƵŵ, and large 
eīects, resƉectivelǇ (Cohen, 1988)͘ do eǆaŵine longͲterŵ Ɖredictors, ŵƵltiƉle regression ŵodels inclƵded Zt> ŚistorǇ, 
Ǉears since retireŵent, age, and seǆ͘ ContinƵoƵs variaďles ǁere ŵeanͲcentered͘ Significance ǁas set at Ɖ ф Ϭ͘Ϭϱ͘ �ata 
ǁas analǇǌed Ƶsing SPSS Ϯϲ͘Ϭ͘

KsEZsIEt K& ZESh>dS

Table 1.  �iīerences ďetǁeen jƵdo atŚletes ǁŚo Ɖracticed raƉid ǁeigŚt loss ŵetŚods and tŚose ǁŚo did not in variaďles assessing 
ŚealtŚ statƵs, dietarǇ Śaďits, and ƉŚǇsical activitǇ͘
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variables PA AC FQ DH DC HEALTH

Zt> ;n с ϮϯϳͿ ϯϵ͘ϰ8 ;Ϯ͘ϮϯͿΎ ϯ͘ϭ8 ;Ϭ͘ϮϭͿ ϱ͘ϲϱ ;Ϭ͘ϮϰͿΎ Ϯ͘ϵ8 ;Ϭ͘Ϭ8Ϳ Ϯ͘Ϭϰ ;Ϭ͘ϬϱͿ ϯ͘8ϭ ;Ϭ͘ϮϱͿΎ

EonͲZt> ;n с 
ϳϬͿ ϯϭ͘ϳϲ ;ϯ͘ϯ8Ϳ Ϯ͘ϳϵ ;Ϭ͘ϯϮͿ ϰ͘ϲϰ ;Ϭ͘ϯϲͿ ϯ͘Ϭϳ ;Ϭ͘ϭϭͿ ϭ͘88 ;Ϭ͘Ϭ8Ϳ ϯ͘ϬϬ ;Ϭ͘ϯ8Ϳ

Legend: Data presented as mean (standard error); RWL – participants who practiced rapid weight loss (RWL) during their careers; 
Non RWL – participants who did not practice RWL during their careers; PA – physical activity; AC – alcohol consumption; FQ – 
quality of consumed food; DH – dietary habits; DC – dietary self-control; HEALTH – health status, * signi�cantly di�erent from non 
RWL at p < 0.05.

Table 2.  dŚe iŵƉact of aƉƉlied raƉid ǁeigŚt loss ŵetŚods on ŚealtŚ statƵs, dietarǇ Śaďits, and ƉŚǇsical activitǇ variaďles ǁitŚ 
resƉect to tŚe tiŵe elaƉsed since tŚe last Zt>͘

variables PA AC FQ DH DC HEALTH

Zt> score ;�Ϳ оϬ͘ϬϮϵ 0.002 0.008 оϬ͘ϬϬϯ 0.002 Ϭ͘ϬϭϱΎ

Legnd: PA – physical activity; AC – alcohol consumption; FQ – quality of consumed food; DH – dietary habits; DC – dietary self-
control; HEALTH – health status; B – unstandardized beta coe�cient, * p < 0.05

Table 3. �iīerences ďetǁeen forŵer ŵale and feŵale jƵdo atŚletes in variaďles assessing ŚealtŚ statƵs, dietarǇ Śaďits, and ƉŚǇsical 
activitǇ͘

variables PA AC FQ DH DC HEALTH

Dales ;n с ϭϵ8Ϳ ϰϬ͘ϯϱ ;ϭ͘ϵϳͿ ϯ͘ϱϵ ;Ϭ͘ϭϵͿ ϱ͘ϳϰ ;Ϭ͘ϮϭͿ Ϯ͘ϵϬ ;Ϭ͘ϲϳͿ Ϯ͘Ϯϳ ;Ϭ͘ϬϱͿΎ ϯ͘ϲϮ ;Ϭ͘ϮϯͿ

&eŵales ;n с ϯϵͿ ϯ8͘ϲϯ ;ϰ͘ϱϯͿ Ϯ͘ϵ8 ;Ϭ͘ϰϯͿ ϱ͘ϲϮ ;Ϭ͘ϰ8Ϳ ϯ͘Ϭϱ ;Ϭ͘ϭϱͿ ϭ͘ϳϲ ;Ϭ͘ϭϭͿ ϯ͘8ϰ ;Ϭ͘ϱϮͿ

Legend: Data presented as mean (standard error); PA – physical activity; AC – alcohol consuming; FQ – quality of consumed food; 
DH – dietary habits; DC – dietary self-control; HEALTH – health status, * signi�cantly di�erent from females at p < 0.001.

�ased on tŚe findings of tŚis stƵdǇ, tŚe folloǁing conclƵsions can ďe draǁn: &orŵer jƵdo atŚletes ǁŚo did not Ɖractice 
Zt> ŵetŚods eǆŚiďited significantlǇ ďeƩer ŚealtŚ statƵs (F = 3.91, ηp² = 0.013) and ŚigŚer ƋƵalitǇ of dietarǇ (F = 6.65, 
ηp² = 0.021), ďƵt loǁer levels of ƉŚǇsical activitǇ (F = 4.45, ηp² = 0.014) coŵƉared to tŚose ǁŚo engaged in Zt> dƵring 
tŚeir careers͘ &ƵrtŚerŵore, aŵong jƵdo atŚletes ǁŚo Ɖracticed ŵore eǆtreŵe Zt> ŵetŚods, ŚealtŚ statƵs deteriorated 
ŵore sƵďstantiallǇ over tiŵe, and dietarǇ control ǁas significantlǇ Ɖoorer coŵƉared to tŚose ǁŚo Ƶsed less eǆtreŵe 
ŵetŚods (R² = 0.01, F = 4.99)͘ Eo significant seǆ diīerences ǁere foƵnd in tŚe aƉƉlication of  Zt> ŵetŚods (F = 0.10, p = 
0.75) ͖ Śoǁever, forŵer ŵale jƵdo atŚletes deŵonstrated significantlǇ Ɖoorer dietarǇ selfͲcontrol (F = 19.31, ηp² = 0.076)
coŵƉared to tŚeir feŵale coƵnterƉarts͘ &inallǇ, no significant diīerences in tŚe Ƶse of Zt> ŵetŚods ǁere oďserved 
ďetǁeen elite and nonͲelite forŵer jƵdo atŚletes (p = 0.52).

PrevioƵs stƵdies Śave generallǇ eŵƉŚasiǌed tŚe acƵte negative eīects of Zt> on ŚealtŚ statƵs, dietarǇ Śaďits, and 
l i f e s t y l e  p ar am e t e r s  (Artioli et al., 2010, 2016; Green et al., 2007)͘ dŚe Ɖresent findings confirŵ a Ɖotential longͲterŵ 
negative iŵƉact of Zt>, ƉarticƵlarlǇ on ŚealtŚ statƵs ďƵt also on certain dietarǇ ďeŚaviors of forŵer jƵdo atŚletes, 
tŚereďǇ sƵƉƉorting tŚe central ŚǇƉotŚesis͘ 

dŚis ǁas esƉeciallǇ evident aŵong atŚletes ǁŚo, dƵring tŚeir sƉorting careers, resorted to eǆtreŵe Zt> ŵetŚods sƵcŚ 
as tŚe Ƶse of laǆatives, diƵretics, diet Ɖills, andͬor selfͲindƵced voŵiting͘ dŚese resƵlts are concerning, as tŚeǇ indicate 
tŚe need to edƵcate ďotŚ coacŚes and atŚletes on tŚis issƵe, as ǁell as to reconsider ǁeigŚͲin regƵlations to redƵce tŚe 
Ƶse of ŚarŵfƵl Ɖractices͘

&ƵtƵre researcŚ sŚoƵld aiŵ to inclƵde atŚletes froŵ otŚer sƉorts in ǁŚicŚ Zt> is coŵŵonlǇ Ɖracticed and eŵƉloǇ 
ŵedical diagnostic ƉrocedƵres to oďtain ŵore oďjective indicators of ƉarticiƉants͛ ŚealtŚ statƵs͘
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ABS TRACT
Engaging in jƵdo oīers varioƵs ŚealtŚ ďenefits, tŚoƵgŚ soŵe cŚallenges Śave also ďeen identified͘ Kne of tŚe ŵost 
significant concerns is ǁeigŚt cǇcling, a Ɖrevalent Ɖractice in ǁŚicŚ atŚletes intentionallǇ redƵce a consideraďle aŵoƵnt 
of ďodǇ ŵass ďefore coŵƉetition and raƉidlǇ regain it aŌerǁard͘ Eegative ŚealtŚ iŵƉlications Śave ďeen reƉorted, 
esƉeciallǇ folloǁing raƉid ǁeigŚt loss, ǁŚile it is not clear ǁŚetŚer tŚeǇ can ďe reversed folloǁing ǁeigŚt gain͘ 
dŚis ǁeigŚt loss ďeŚavioƵr increases tŚe risk of loǁ energǇ availaďilitǇ and associated sǇŵƉtoŵs of Zelative EnergǇ 
�eficiencǇ in SƉort, coŵƉroŵising ďotŚ ƉŚǇsiological and ƉsǇcŚological ŚealtŚ͘ IŵƉleŵenting ǁeigŚt loss strategies in 
feŵale jƵdoka reƋƵires carefƵl consideration to Ɖrotect ŚealtŚ and Ɖrevent negative oƵtcoŵes͘ Prioritiǌing safe ǁeigŚt 
ŵanageŵent and edƵcation for atŚletes, coacŚes, and sƵƉƉort staī is essential to ŵiniŵiǌe tŚe negative eīects of loǁ 
energǇ availaďilitǇ and reƉeated ǁeigŚt ŇƵctƵations ǁŚile Ɖrotecting longͲterŵ ŚealtŚ and Ɖerforŵance͘

Keywords: weight loss, low energy availability, physiological, psychological, menstrual cycle, eating disorders, female, 
combat sports

INTROD U CTION
In jƵdo, coŵƉetitors are divided into ǁeigŚt categories of siŵilar ďodǇ ŵass to ensƵre fairness͘ dŚe oĸcial ǁeigŚͲin 
tǇƉicallǇ takes Ɖlace in tŚe aŌernoon ďefore tŚe coŵƉetition daǇ, and atŚletes ŵƵst fall ǁitŚin tŚe ǁeigŚt liŵits of tŚeir 
inscriďed ǁeigŚt categorǇ͘ dŚere is sƵďstantial literatƵre docƵŵenting a ŚigŚ Ɖrevalence of ǁeigŚtͲcƵƫng Ɖractices 
aŵong jƵdokas in an aƩeŵƉt to coŵƉete in a categorǇ loǁer tŚan tŚeir norŵal ďodǇ ŵass (Artioli et al., 2010; Franchini 
et al., 2012; Stavrinou et al., 2022)͘ It is coŵŵonlǇ ďelieved tŚat losing ǁeigŚt to coŵƉete in a loǁer ǁeigŚt categorǇ 
and tŚen raƉidlǇ regaining it ďefore coŵƉetition ŵaǇ Ɖrovide a coŵƉetitive advantage͖ Śoǁever, evidence on tŚis issƵe 
r e m ai n s  i n c o n c l u s i v e  (Martínez-Aranda et al., 2023)͘ dŚese ŇƵctƵations of ǁeigŚt cƵt and regain, knoǁn as ǁeigŚt 
cǇcling, ŵaǇ occƵr several tiŵes tŚroƵgŚoƵt a coŵƉetitive season (Artioli et al., 2010). 

Weight cycling
dŚe Ɖercentage of ǁeigŚt loss aŵong jƵdo atŚletes Śas ďeen reƉorted to range froŵ ϲϯйͲ8ϵй, eǆclƵding ŚeavǇǁeigŚt 
coŵƉetitors (Artioli et al., 2010; Brito et al., 2012; Escobar-Molina et al., 2015; Malliaropoulos et al., 2017)͘ dŚis ǁeigŚt 
loss ďeŚavioƵr Śas ďeen reƉorted aŵong jƵdokas ǁorldǁide, across ďotŚ seǆes, all age groƵƉs, and varioƵs coŵƉetitive 
l e v e l s  (Artioli et al., 2010; Berkovich et al., 2016; Escobar-Molina et al., 2015; Malliaropoulos et al., 2017). Ty p i c al l y , t h e  
ŵagnitƵde of ƉreͲcoŵƉetition ǁeigŚt loss is aƉƉroǆiŵatelǇ ϮͲϱй of ďodǇ ŵass͖ Śoǁever, redƵctions of ϱͲϭϬй Śave also 
ďeen docƵŵented in a consideraďle ƉroƉortion of atŚletes (Artioli et al., 2010; Brito et al., 2012; Escobar-Molina et al., 
2015). 

Dost reƉorts indicate tŚat jƵdokas eŵƉloǇ ǁeigŚt loss strategies ƵƉ to five tiŵes Ɖer Ǉear, altŚoƵgŚ a notaďle Ɖercentage 
of atŚletes engage in ǁeigŚt redƵction as ŵanǇ as ten tiŵes or ŵore annƵallǇ (Artioli et al., 2010)͘ teigŚt loss coŵŵonlǇ 
ďegins ϳͲϭϰ daǇs ďefore coŵƉetition, ǁitŚ tŚe ŵajoritǇ of ǁeigŚt redƵction occƵrring ǁitŚin tŚe final ǁeek leading ƵƉ 
t o  t h e  e v e n t  (Artioli et al., 2010; Berkovich et al., 2016; Brito et al., 2012)͘ AtŚletes regain a sƵďstantial aŵoƵnt of ďodǇ 
ŵass ďefore figŚting, and tŚƵs, atŚletes coŵƉete Śeavier tŚan tŚeir oĸcial ǁeigŚͲin ďodǇ ŵass (Ceylan & Balci, 2023; 
Reale et al., 2016)͘ Hoǁever, atŚletes are not alloǁed to ǁeigŚ ŵore tŚan ϱй aďove tŚeir ǁeigŚt categorǇ at tŚe randoŵ 
ǁeigŚͲin condƵcted tŚe ŵorning of tŚe coŵƉetition͘ 

>ongͲterŵ and raƉid ǁeigŚt loss (RWL) Ɖractices Śave ďeen iŵƉleŵented ďǇ atŚletes in order to lose ǁeigŚt ďefore 
coŵƉetition (Stavrinou et al., 2022)͘ dŚere is a ǁide range of Zt> strategies coŵŵonlǇ Ƶtiliǌed ďǇ jƵdo atŚletes, ďǇ 
redƵcing total ďodǇ ǁater, glǇcogen stores, and gastrointestinal tract contents over a Ɖeriod of ŚoƵrs or daǇs (Burke et 
al., 2021)͘ dŚe coŵďination of increasing eǆercise volƵŵe and restricting energǇ intake, aiŵing to ŵodifǇ energǇ stores, 
aƉƉears to ďe tŚe ŵost freƋƵent Zt> ŵetŚod Ƶsed ďǇ jƵdokas (Artioli et al., 2010; Berkovich et al., 2016; Brito et al., 
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2012; Escobar-Molina et al., 2015; Malliaropoulos et al., 2017)͘ AnotŚer ƉoƉƵlar Zt> ŵetŚod is ďodǇ ǁater ŵaniƉƵlation 
tŚroƵgŚ ŇƵid restriction and Ɖassive andͬor active sǁeating (Burke et al., 2021)͘ CoacŚes are considered to ďe tŚe ŵost 
inŇƵential figƵres in losing ǁeigŚt (Berkovich et al., 2016; Do Nascimento et al., 2020). 

Health consequences of weight cycling
Several adverse conseƋƵences associated ǁitŚ ǁeigŚt loss Śave ďeen reƉorted in tŚe scientific literatƵre͘ An increase in 
ŵƵscle daŵage ŵarkers Śas ďeen oďserved folloǁing a coŵďination of dietarǇ restriction and intense eǆercise training 
for ǁeigŚt redƵction, sƵggesting iŵƉaired ŵƵscƵlar fƵnction and increased sƵsceƉtiďilitǇ of ŵƵscle tissƵe to injƵrǇ 
(Roklicer et al., 2020; Umeda et al., 2004)͘ Indeed, it Śas ďeen sƵggested tŚat Zt> of ш ϱй of a jƵdoka s͛ ďodǇ ŵass can 
Ɖlace tŚe atŚlete at a ŚigŚer risk of injƵrǇ coŵƉared ǁitŚ atŚletes ǁŚo do not lose ǁeigŚt desƉite Śaving tiŵe to recover 
dƵring tŚe evening ďefore tŚe coŵƉetition (Green et al., 2007)͘ StƵdies sƵggest tŚat folloǁing ǁeigŚt loss in jƵdokas, 
tŚe iŵŵƵne sǇsteŵ is coŵƉroŵised and Śence, resistance to infection is decreased (Hiraoka et al., 2019; Suzuki et al., 
2003)͘ Also, iŵƉaired erǇtŚroƉoiesis and Śorŵonal iŵďalances, sƵcŚ as redƵction in testosterone and triiodotŚǇronine 
(T3) concentrations folloǁing food and ŇƵid restriction, Śave ďeen reƉorted to ďe indƵced ďǇ Zt> (Degoutte et al., 
2006; Reljic et al., 2016)͘ dŚe ŵaniƉƵlation of ďodǇ ǁater via sǁeating (active and/or passive) in coŵďination ǁitŚ ŇƵid 
restriction can lead to deŚǇdration, ǁŚicŚ ŵaǇ caƵse, aŵong otŚers, increased cardiovascƵlar and Śeat strain, and 
acƵte kidneǇ daŵage (Lakicevic et al., 2021; Watanabe et al., 2020)͘ �esides ƉŚǇsiological iŵƉlications, Zt> Śas ďeen 
associated ǁitŚ cŚanges in ŵood states sƵcŚ as increased tension, anger, and fatigƵe, and redƵced vigor (Degoutte et 
al., 2006; Filaire et al., 2001).

It is still not clear ǁŚetŚer tŚese acƵte negative ŚealtŚ eīects are transient and reversiďle folloǁing tŚe ǁeigŚt gain, 
since verǇ feǁ stƵdies are availaďle͘ titŚ sƵďseƋƵent ǁeigŚt regain, it seeŵs tŚat tŚe Śorŵone iŵďalance can ďe 
reversed (Reljic et al., 2016), ǁŚile a decrease in ďone resorƉtion, favoƵring ďone forŵation instead of ďone loss, Śas 
also ďeen foƵnd (Prouteau et al., 2006)͘ In contrast, tŚe sŚortͲterŵ eīects of Zt>, sƵcŚ as a redƵced ŵetaďolic rate and 
alterations to insƵlin and leƉtin levels, ŵaǇ Ɖrecede tŚe ŵore severe ŵetaďolic distƵrďances tŚat arise dƵring ǁeigŚt 
r e g ai n , s u c h  as  i n s u l i n  r e s i s t an c e  (Lebron et al., 2024)͘ Haeŵogloďin ŵass ŵaǇ reŵain at a loǁer level aŌer a ƉostͲ
coŵƉetition Ɖeriod coŵƉared ǁitŚ tŚe ďaseline valƵes (Reljic et al., 2016)͘ Zecent researcŚ Śas deŵonstrated tŚat even 
folloǁing ϭϱŚ of recoverǇ ďetǁeen tŚe oĸcial ǁeigŚͲin and coŵƉetition, jƵdokas ǁere still in a deŚǇdrated state, tŚƵs 
at risk of iŵƉaired ŚealtŚ statƵs and Ɖerforŵance (Ceylan & Balci, 2023).

&ƵrtŚerŵore, tŚe longͲterŵ eīects of reƉeated ǁeigŚt cǇcling dƵring an atŚlete s͛ coŵƉetitive Ǉears reŵain Ƶnclear, 
ƉarticƵlarlǇ regarding ŚealtŚ oƵtcoŵes aŌer retireŵent͘ AltŚoƵgŚ definitive sƵƉƉort is not cƵrrentlǇ availaďle, reƉeated 
ǁeigŚt cǇcling and associated ŵetaďolic cŚanges aƉƉear to contriďƵte to oďesitǇ, ŵetaďolic sǇndroŵe, or otŚer 
ŵetaďolic dǇsfƵnctions over tiŵe (Lebron et al., 2024; Maksimovic et al., 2024). Ne v e r t h e l e s s , t h e  l o n g -t e r m  h e al t h  
eīects of ǁeigŚt cǇcling reƋƵire fƵrtŚer researcŚ, ǁŚile tŚe conseƋƵences dƵring tŚe ƉostͲatŚletic career Ɖeriod are still 
insƵĸcientlǇ eǆƉlored͘ HealtŚǇ ǁeigŚt control is essential and sŚoƵld ďe gƵided ďǇ evidenceͲďased strategies for safe 
ǁeigŚt ŵanageŵent (Pocecco et al., 2024)͘ Practical recoŵŵendations Śave ďeen ƉƵďlisŚed to assist atŚletes, coacŚes, 
and sƵƉƉort staī in iŵƉleŵenting tŚese strategies eīectivelǇ (Ricci et al., 2025; Stavrinou et al., 2022).

Low energy availability and relative energy deficiency in sport 
>oǁ energǇ availaďilitǇ (LEA) refers to anǇ ŵisŵatcŚ ďetǁeen dietarǇ energǇ intake and energǇ eǆƉended in eǆercise, 
leaving inadeƋƵate energǇ to sƵƉƉort tŚe fƵnctions reƋƵired ďǇ tŚe ďodǇ to ŵaintain oƉtiŵal ŚealtŚ and Ɖerforŵance 
(Mountjoy et al., 2023)͘ dŚe eǆƉosƵre to Ɖroďleŵatic (prolonged and/or severe) >EA can caƵse a sǇndroŵe of iŵƉaired 
ƉŚǇsiological andͬor ƉsǇcŚological fƵnctioning called Zelative EnergǇ �eficiencǇ in SƉort (REDs)͘ dŚe detriŵental 
oƵtcoŵes of ZE�s inclƵde, aŵong otŚers, decreases in energǇ ŵetaďolisŵ, reƉrodƵctive fƵnction, ŵƵscƵloskeletal 
ŚealtŚ, iŵŵƵnitǇ, glǇcogen sǇntŚesis, and cardiovascƵlar and Śeŵatological ŚealtŚ, ǁŚicŚ can all individƵallǇ and 
sǇnergisticallǇ lead to iŵƉaired ǁellͲďeing, increased injƵrǇ risk, and decreased sƉorts Ɖerforŵance (Mountjoy et al., 
2023)͘ AcƵte ŵild Ɖeriods of >EA ŵaǇ trigger reversiďle ƉŚǇsiological cŚanges ǁitŚoƵt adverse oƵtcoŵes (adaptable 
LEA)͘ Kn tŚe otŚer Śand, according to a recent narrative revieǁ, even sŚortͲterŵ severe >EA can trigger energǇͲ
conserving resƉonses aīecting ŵƵltiƉle ƉŚǇsiological sǇsteŵs, inclƵding endocrine, skeletal ŵƵscle, iŵŵƵne, and 
cognitive fƵnctions (Jeppesen et al., 2025). 

It is ƉlaƵsiďle to assƵŵe tŚat since tŚe ŵajoritǇ of jƵdoka freƋƵentlǇ engage in severe ďodǇ ŵass redƵction ŵaǇ Śave a 
sŚortͲterŵ eǆƉosƵre to >EA, and ďe ƉarticƵlarlǇ sƵsceƉtiďle to ZE�s͘ Hoǁever, it is still Ƶnknoǁn ǁŚetŚer and ǁŚen tŚis 
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>EA eǆƉosƵre is adaƉtaďle or Ɖroďleŵatic, leading to ZE�s conseƋƵences͘ &ƵrtŚerŵore, if it is taken into accoƵnt tŚat 
jƵdokas Ƶndergo ǁeigŚt cǇcling ŵƵltiƉle tiŵes Ɖer Ǉear, it is Ɖossiďle to ďelieve tŚat tŚe detriŵental eīects of reƉeated 
sŚortͲterŵ severe >EA are not reversed, Ɖrogressing tŚƵs to longͲterŵ Ɖroďleŵatic >EA, ǁŚicŚ can resƵlt in tŚe inaďilitǇ 
to sƵstain oƉtiŵal ƉŚǇsiological fƵnction for eǆercise Ɖerforŵance and ŚealtŚ͘ EevertŚeless, liŵited researcŚ eǆists 
related to tŚe Ɖrevalence of >EA or ZE�s in jƵdo atŚletes, leaving a great researcŚ gaƉ͘ 

Female judoka
dŚe feŵale jƵdokas Śave ďeen largelǇ ƵnderstƵdied coŵƉared to otŚer feŵale atŚletes or tŚeir ŵale coƵnterƉarts, 
even tŚoƵgŚ tŚeǇ are facing ƵniƋƵe cŚallenges dƵring tŚeir sƉort engageŵent͘ Zegarding ǁeigŚt cǇcling, according to 
tŚe ŵajoritǇ of researcŚ, tŚere is no ŵajor diīerence ďetǁeen tŚe seǆes in terŵs of ǁeigŚt loss severitǇ or Ɖrevalence 
(Artioli et al., 2010; Malliaropoulos et al., 2017; Štangar et al., 2022)͘ Hoǁever, feŵale atŚletes ǁere significantlǇ 
ƵnderreƉresented in stƵdies eǆaŵining tŚe Ɖrevalence of Zt> aŵong atŚletes of ďotŚ seǆes͖ tǇƉicallǇ coŵƉrising 
aroƵnd ϯϬй of tŚe total atŚlete saŵƉle (Artioli et al., 2010; Ceylan & Balci, 2023; Malliaropoulos et al., 2017), ǁŚile soŵe 
stƵdies Śave ŵanaged to engage ŵore feŵale jƵdokas (Štangar et al., 2022).

teigŚt loss in feŵale atŚletes ŵaǇ reƋƵire additional considerations͘ dŚe eǆisting literatƵre indicates tŚat seǆ diīerences 
ŵaǇ eǆist in tŚe tŚresŚold, tiŵe coƵrse, and ŵagnitƵde of tŚe eīects of >EA on ƉŚǇsiological Ɖaraŵeters, ǁitŚ feŵales 
ďeing ƉotentiallǇ ŵore sensitive to redƵctions in energǇ availaďilitǇ (Jeppesen et al., 2025; Mountjoy et al., 2023). A 
recent stƵdǇ sŚoǁed tŚat aŵong feŵale atŚletes of coŵďat sƉorts (including judokas), ϰϱй of atŚletes ǁere at increased 
risk of >EA, ǁŚile dƵring tŚe coŵƉetition ǁeek, all atŚletes eǆŚiďited >EA (Liang et al., 2025)͘ Evidence froŵ a ŵetaͲ
analǇsis revealed tŚat sƉorts reƋƵiring ǁeigŚt categories (e.g., judo) and eŵƉŚasiǌing tŚinnessͬleanness Śad ŚigŚer 
levels of disordered eating relative to atŚletes ƉarticiƉating in otŚer tǇƉes of sƉorts (Chapa et al., 2022)͘ AccordinglǇ, 
tǁentǇͲfive Ɖercent of feŵale jƵdo atŚletes ǁere foƵnd to ďe at risk of eating disorders (Rouveix et al., 2007), ǁŚile 
tŚirtǇͲtŚree Ɖercent of feŵale coŵďat sƉorts atŚletes reƉorted Śaving eitŚer a ŚistorǇ or cƵrrent sǇŵƉtoŵs of eating 
disorders (Mathisen et al., 2022)͘ AnotŚer recent stƵdǇ revealed tŚat aƉƉroǆiŵatelǇ foƵr oƵt of five feŵale coŵďat 
sƉorts coŵƉetitors disƉlaǇ ŵoderate to verǇ ŚigŚ indications of disordered eating, even at seven daǇs ƉostͲcoŵƉetition 
(Doherty et al., 2024)͘ InterestinglǇ, in a stƵdǇ Ɖerforŵed ďǇ elite jƵdo atŚletes froŵ diīerent age and gender groƵƉs, it 
ǁas foƵnd tŚat feŵale jƵdokas ǁere ŵore concerned aďoƵt tŚeir diets, Ɖresented ŚigŚer anǆietǇ, scored ŚigŚer in tŚe 
eŵotion scale, and Śad ŵore eating disorder sǇŵƉtoŵatologǇ coŵƉared to ŵales, esƉeciallǇ in cadet and jƵnior age 
c a t e g o r i e s  (Escobar-Molina et al., 2015).

According to tŚe literatƵre, feŵale atŚletes are ŵore likelǇ tŚan tŚe general ƉoƉƵlation to eǆƉerience irregƵlar 
ŵenstrƵation (Gimunová et al., 2022; Taim et al., 2023), ǁitŚ tŚe ǁeigŚtͲsensitive sƉorts reƉorting tŚe ŚigŚest incidences 
(Gimunová et al., 2022)͘ Considering tŚe aďove, jƵdokas ǁŚo oŌen deal ǁitŚ ǁeigŚt redƵction are ƉroďaďlǇ ŵore likelǇ to 
eǆƉerience ŵenstrƵal irregƵlarities͘ AccordinglǇ, Ɖrior researcŚ on feŵale jƵdo atŚletes revealed tŚat ϱ8й eǆƉerienced 
ŵenstrƵal dǇsfƵnction (secondary amenorrhea and oligomenorrhea) (Rouveix et al., 2007), ǁŚile ϮϮй of adolescent 
feŵale jƵdokas ǁere foƵnd to eǆƉerience aŵenorrŚea for a Ǉear (Boisseau et al., 2005)͘ EonetŚeless, cƵrrent evidence 
on tŚe eīects of ǁeigŚt cǇcling and >EA in feŵale jƵdoka reŵains liŵited, ŚigŚligŚting tŚe need for fƵrtŚer researcŚ͘

CONCL U S IONS
�esƉite strong evidence deŵonstrating tŚe negative ŚealtŚ conseƋƵences of ǁeigŚt cǇcling, tŚis Ɖractice reŵains 
ǁidesƉread in jƵdo͘ do Ɖrotect tŚe ŚealtŚ and longͲterŵ ǁellͲďeing of jƵdokas, it is essential to ŵiniŵiǌe tŚe freƋƵencǇ 
and eǆtent of ǁeigŚt ŵaniƉƵlation͘ teigŚt ŵanageŵent strategies in feŵale atŚletes sŚoƵld ďe aƉƉroacŚed caƵtioƵslǇ, 
taking into accoƵnt tŚe associated ƉŚǇsiological risks͘ EdƵcation of atŚletes, coacŚes, and sƵƉƉort staī on tŚe risks of 
severe sŚortͲterŵͬƉrolonged Ɖeriods of >EA and reƉeated ǁeigŚt ŇƵctƵations is critical͘ SƉorting environŵents sŚoƵld 
Ɖrioritiǌe ŚealtŚ and ensƵre safe ǁeigŚt ŵanageŵent Ɖractices, tŚereďǇ Ɖreventing Ɖotential adverse eīects ǁŚile 
sƵƉƉorting atŚletic Ɖerforŵance͘
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ABS TRACT
:Ƶdo for atŚletes ǁitŚ visƵal iŵƉairŵents Śas evolved to inclƵde adaƉtations tŚat ensƵre accessiďilitǇ, safetǇ, and fair 
coŵƉetition, inclƵding griƉͲďased ŵatcŚ starts and revised classification sǇsteŵs (J1 and J2) ďased on visƵal acƵitǇ 
and field͘ �esƉite tŚese ŵeasƵres, training and coŵƉetition environŵents ŵaǇ still Ɖose ƉerceƉtƵal and fƵnctional 
cŚallenges͘ dŚis ƉreliŵinarǇ crossͲsectional stƵdǇ evalƵated tŚe ƵsaďilitǇ of an adaƉted tataŵi sƵrface incorƉorating 
tactile and contrasting color cƵes, Ƶsing tŚe SǇsteŵ hsaďilitǇ Scale (SUS)͘ dŚirtǇ ƉarticiƉants, inclƵding ϮϮ atŚletes and 
8 ƉaraͲjƵdo coacŚes, assessed tŚe adaƉtations͘ ZesƵlts indicated a ŵean ShS score of ϳϳ͘ϱ for all resƉondents and 
coacŚes, classified as ͞'ood,͟  ǁŚile atŚletes rated ƵsaďilitǇ as ϵϱ͘Ϭ, classified as ͞Eǆcellent͘͟  dŚese findings sƵggest 
tŚat tŚe adaƉtations are ŚigŚlǇ fƵnctional and satisfactorǇ, enŚancing sƉatial orientation and sƵƉƉorting neƵroŵƵscƵlar 
Ɖerforŵance͘ &roŵ an accessiďilitǇ ƉersƉective, iŵƉleŵenting sƵcŚ adaƉtations in coŵƉetitive seƫngs, alongside tactile 
ŵarkings and verďal gƵidance, can Ɖroŵote inclƵsive ƉarticiƉation, eƋƵitaďle oƉƉortƵnities, and iŵƉroved engageŵent 
for atŚletes ǁitŚ visƵal iŵƉairŵents͘

Key Words: Para Judo, Tactile Cues, Color Contrast, Inclusive Design, Accessibility

INTROD U CTION 
:Ƶdo for atŚletes ǁitŚ visƵal iŵƉairŵent ǁas first introdƵced at tŚe ϭϵ88 SeoƵl ParalǇŵƉic 'aŵes for ŵen and later, 
in ϮϬϬϰ, for ǁoŵen at tŚe AtŚens ParalǇŵƉic 'aŵes ΀ϭ΁͘ dŚe rƵles are largelǇ identical to tŚose of KlǇŵƉic jƵdo, ǁitŚ 
one keǇ diīerence: ŵatcŚes ďegin ǁitŚ ďotŚ atŚletes estaďlisŚing griƉs on eacŚ otŚer s͛ jackets (judogi) (Figure 1) ΀ϭ΁͘ 
dŚis ƉrocedƵre is reƉeated ǁŚenever tŚe coŵďat is interrƵƉted ΀Ϯ,ϯ,ϰ΁, ensƵring tŚat atŚletes ŵaintain ƉŚǇsical contact 
tŚroƵgŚoƵt tŚe ŵatcŚ͘ In contrast, KlǇŵƉic jƵdo ďegins ǁitŚoƵt contact, reƋƵiring coŵƉetitors to first engage and 
estaďlisŚ griƉs ďefore initiating aƩacks ΀ϱ΁͘

Figure 1. Start of combat in judo for athletes with visual impairment
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ZecentlǇ, a neǁ visƵal iŵƉairŵent classification code ǁas introdƵced for ParalǇŵƉic jƵdo, redefining Śoǁ atŚletes are 
categoriǌed according to tŚeir level of visƵal fƵnction ΀ϭ΁͘ hnder tŚis ƵƉdated sǇsteŵ, coŵƉetitors are divided into tǁo 
groƵƉs, :ϭ and :Ϯ, ďased on standardiǌed visƵal acƵitǇ and visƵal field assessŵents͘ dŚe :ϭ class inclƵdes atŚletes ǁitŚ 
a ďinocƵlar visƵal acƵitǇ of less tŚan or eƋƵal to >ogDAZ (logarithm of the minimum angle of resolution) Ϯ͘ϲ, indicating 
verǇ liŵited or no ligŚt ƉerceƉtion͘ dŚe :Ϯ class coŵƉrises atŚletes ǁitŚ a ďinocƵlar visƵal acƵitǇ ranging froŵ >ogDAZ 
ϭ͘ϯ to Ϯ͘ϱ, or a ďinocƵlar visƵal field restricted to ϲϬΣ or less in diaŵeter ΀ϭ,ϯ΁͘ dŚis neǁ classification aiŵs to enŚance 
fairness and claritǇ in coŵƉetition ďǇ aligning atŚletes ǁitŚ coŵƉaraďle levels of visƵal aďilitǇ ΀ϯ΁͘ AdditionallǇ, to address 
tŚe cŚallenge of sŵall ƉarticiƉant nƵŵďers across divisions, tŚe International �lind SƉorts &ederation reorganiǌed tŚe 
traditional seven ǁeigŚt categories into foƵr ďroader groƵƉs, ensƵring ŵore ďalanced and coŵƉetitive events ΀ϭ΁͘

:Ƶdo for atŚletes ǁitŚ visƵal iŵƉairŵent Śas ďeen one of tŚe Para sƉorts in ǁŚicŚ scientific researcŚ Śas ƉlaǇed a crƵcial 
role in Ɖroŵoting eƋƵitǇ ǁitŚin tŚe ParalǇŵƉic ŵoveŵent, ƉarticƵlarlǇ regarding fairness ďetǁeen classification groƵƉs 
΀ϭ΁͘ �eǇond issƵes of classification, Śoǁever, an iŵƉortant consideration concerns atŚletes͛ adaƉtation to tŚe coŵƉetitive 
environŵent͘ �ecaƵse of tŚe sƉecific needs associated ǁitŚ visƵal iŵƉairŵent, jƵdo ŵatcŚes relǇ on additional sƵƉƉort 
froŵ referees and coacŚes͘ Zeferees ƉlaǇ an active role in ensƵring ƉroƉer Ɖositioning and orientation of atŚletes dƵring 
ŵatcŚes ΀ϲ΁, esƉeciallǇ aŌer interrƵƉtions, ǁŚile coacŚes oŌen assist atŚletes in navigating to and froŵ tŚe coŵƉetition 
area ΀ϲ΁͘ dŚese ƉrocedƵres, altŚoƵgŚ necessarǇ for accessiďilitǇ and safetǇ, ŚigŚligŚt tŚe ongoing cŚallenges of acŚieving 
fƵll aƵtonoŵǇ and eƋƵal coŵƉetitive conditions in Para jƵdo ΀ϳ΁͘

In tŚe conteǆt of adaƉted sƉorts, adjƵsting training environŵents is essential for oƉtiŵiǌing Ɖerforŵance and ensƵring 
safetǇ aŵong atŚletes ǁitŚ disaďilities ΀ϳ΁͘ In jƵdo, atŚletes ǁitŚ visƵal iŵƉairŵents deƉend ŚeavilǇ on tactile and 
ƉroƉrioceƉtive cƵes dƵe to liŵited or aďsent visƵal inƉƵt ΀8,ϵ΁͘ Hoǁever, traditional tataŵi sƵrfaces ŵaǇ not fƵllǇ sƵƉƉort 
tŚeir ƵniƋƵe needs for sƉatial orientation and ŵoveŵent, ƉarticƵlarlǇ dƵring coŵďatͲsiŵƵlated or dǇnaŵic actions ΀ϭ΁͘ 
do overcoŵe tŚese liŵitations, ŵodifǇing tŚe tataŵi sƵrface ŵaǇ enŚance atŚletes͛ ƉerceƉtion, staďilitǇ, and overall 
Ɖerforŵance ΀8,ϵ΁͘ 'iven tŚat jƵdo Ɖerforŵance is closelǇ tied to neƵroŵƵscƵlar control, strengtŚ, and Ɖoǁer ΀ϭϬ΁, it is 
crƵcial to evalƵate tŚe fƵnctional ƵsaďilitǇ of sƵcŚ adaƉtations͘ In tŚis conteǆt, tŚe Ɖresent ƉreliŵinarǇ stƵdǇ aiŵed to 
assess tŚe ƵsaďilitǇ of an adaƉted tataŵi sƵrface Ƶsing tŚe SǇsteŵ hsaďilitǇ Scale (SUS), ǁitŚ a vieǁ toǁard its Ɖotential 
aƉƉlication in adaƉted jƵdo seƫngs͘

METH OD S

Design 
dŚis ƉreliŵinarǇ crossͲsectional stƵdǇ aiŵed to evalƵate tŚe ƵsaďilitǇ of tŚis adaƉted tataŵi sƵrface Ƶsing tŚe ShS͘ InitiallǇ, 
tŚe ShS ƋƵestionnaire ǁas adŵinistered ďotŚ in Ɖerson and online to Ɖrofessionals ǁorking ǁitŚ jƵdo Ɖractitionersͬ
atŚletes ǁitŚ visƵal iŵƉairŵent͘ Prior to data collection, tŚe researcŚ teaŵ contacted tŚese Ɖrofessionals to eǆƉlain 
tŚe stƵdǇ s͛ oďjectives, oƵtline Ɖotential ďenefits for atŚletes and coacŚes, and oďtain aƵtŚoriǌation for condƵcting tŚe 
assessŵents͘ dŚe instrƵŵent ǁas ansǁered, taking into accoƵnt tŚe tataŵi adaƉtations sŚoǁn in Figu r e  1.
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Figure 1. Competition area based on contrasting colours with ball-shaped safety markers; (A) blue safety area and yellow central area 
and (B) yellow safety area and blue central area.

P ARTICIP ANTS
dŚirtǇ jƵdo eǆƉerts ƉarticiƉated in tŚis ƉreliŵinarǇ stƵdǇ, inclƵding ƉaraͲjƵdo coacŚes (n = 8; mean age = 46.5 ± 16 years; 
coaching experience = 26 ± 17 years) and atŚletes (n = 22; mean age = 22 ± 8 years; training experience = 11 ± 7 years). 
All coacŚes ǁere activelǇ involved in training jƵdo atŚletes ǁitŚ visƵal iŵƉairŵent, ǁŚile tŚe ƉarticiƉating atŚletes also 
regƵlarlǇ trained alongside Ɖeers ǁitŚ visƵal iŵƉairŵent͘ 

P ROCED U RES
All ƉarticiƉants coŵƉleted tŚe ShS ƋƵestionnaire, evalƵating tŚe tactile adaƉtation of tŚe tataŵi sƵrface considering 
c o n t r as t  c o l o r s  (blue and yellow)͘ &or tŚe ShS scale, valid resƉonses ǁere analǇǌed, and data ǁere Ɖrocessed Ƶsing a 
ϱͲƉoint >ikert scale͘ &or oddͲnƵŵďered iteŵs, ϭ is sƵďtracted froŵ tŚe ƉarticiƉant s͛ resƉonse, ǁŚile for evenͲnƵŵďered 
iteŵs, tŚe resƉonse is sƵďtracted froŵ ϱ͘ dŚe resƵlting valƵes are tŚen sƵŵŵed and ŵƵltiƉlied ďǇ Ϯ͘ϱ, Ǉielding a final 
score ranging froŵ Ϭ to ϭϬϬ͘ HigŚer scores indicate ďeƩer ƵsaďilitǇ, and a score of ϲ8 or aďove is considered aďove 
average ΀ϭϭ΁͘

Statistical Analysis
�ata ǁere analǇǌed Ƶsing descriƉtive and inferential statistics͘ �escriƉtive analǇsis inclƵded ŵeans, standard deviations, 
and ƋƵalitative classifications of tŚe ShS scores according to estaďlisŚed ďencŚŵarks͘ 
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RES U L TS
In tŚe daďle ϭ, sŚoǁs tŚe resƵlts of tŚe SǇsteŵ hsaďilitǇ Scale across all ƉarticiƉant groƵƉs͘ tŚen considering all 
resƉondents togetŚer, tŚe ŵean ShS score ǁas ϳϳ͘ϱ, ǁŚicŚ corresƉonds to a ͞'ood͟ ƵsaďilitǇ classification, descriďing 
tŚe sǇsteŵ as a fƵnctional and reliaďle ƉrodƵct͘ CoacŚes reƉorted an identical ŵean score of ϳϳ͘ϱ, also classified 
as ͞'ood ,͟ reŇecting siŵilar ƉerceƉtions of fƵnctionalitǇ and reliaďilitǇ͘ In contrast, atŚletes rated tŚe sǇsteŵ ŵore 
favoraďlǇ, ǁitŚ a ŵean ShS score of ϵϱ͘Ϭ, corresƉonding to an ͞Eǆcellent͟ classification and descriďed ƋƵalitativelǇ as a 
ŚigŚlǇ satisfactorǇ ƉrodƵct͘

Table 1. hsaďilitǇ resƵlts of adaƉted tataŵi ǁitŚ tactile stiŵƵlƵs considering all groƵƉs, coacŚes and atŚletes

Groups SUS Score* Classification¹ Qualitative Evaluation

Al l ϳϳ͘ϱ 'ood &Ƶnctional and reliaďle 
ƉrodƵct

Co ac h e s ϳϳ͘ϱ 'ood &Ƶnctional and reliaďle 
ƉrodƵct

At h l e t e s ϵϱ͘Ϭ Ex c e l l e n t HigŚlǇ satisfactorǇ ƉrodƵct

D I S CU S S ION
dŚe resƵlts of tŚis ƉreliŵinarǇ stƵdǇ deŵonstrated tŚat tŚe adaƉted tataŵi sƵrface, featƵring tactile and contrasting 
coloƵr cƵes, ǁas Ɖerceived as ŚigŚlǇ Ƶsaďle ďǇ ďotŚ coacŚes and atŚletes involved in jƵdo training ǁitŚ atŚletes ǁitŚ 
visƵal iŵƉairŵents͘ ParticƵlarlǇ, Para atŚletes rated tŚe ƵsaďilitǇ as Ηeǆcellent,Η sƵggesting tŚat sƵcŚ adaƉtations are not 
onlǇ fƵnctional ďƵt also ŚigŚlǇ satisfactorǇ froŵ a Ɖractical standƉoint ΀ϳ΁͘ dŚese findings reinforce tŚe iŵƉortance of 
ŵodifǇing training environŵents to accoŵŵodate tŚe sƉecific ƉerceƉtƵal needs of jƵdo atŚletes ǁitŚ visƵal iŵƉairŵent 
΀ϳ,8,ϵ΁͘ 'iven tŚat tŚese atŚletes relǇ ŚeavilǇ on nonͲvisƵal cƵes sƵcŚ as ƉroƉrioceƉtion, tactile feedďack, and aƵditorǇ 
inforŵation to navigate and interact ǁitŚin tŚe coŵďat sƉace, tŚe integration of tactile featƵres into tŚe tataŵi sƵrface 
aƉƉears to oīer ŵeaningfƵl sƵƉƉort ΀8,ϵ΁͘ Kverall, tŚe Ɖositive ƵsaďilitǇ ratings sƵggest tŚat adaƉtations like tactile 
tataŵi sƵrfaces coƵld ƉlaǇ a significant role not onlǇ in iŵƉroving training ƋƵalitǇ and safetǇ ďƵt also in sƵƉƉorting 
tŚe neƵroŵƵscƵlar deŵands of jƵdo ΀ϳ,8,ϵ΁͘ dŚese resƵlts ŚigŚligŚt tŚe Ɖotential of inclƵsive design in sƉortͲsƉecific 
eƋƵiƉŵent, oīering Ɖractical avenƵes for oƉtiŵiǌing Ɖerforŵance in adaƉted sƉorts conteǆts ΀ϯ,ϳ΁͘

&roŵ an accessiďilitǇ ƉersƉective in Ɖara jƵdo, <ons and Haegele ΀ϳ΁ eŵƉŚasiǌe Śoǁ inclƵsive Ɖractices can eīectivelǇ 
Ɖroŵote eƋƵitaďle ƉarticiƉation for atŚletes ǁitŚ visƵal iŵƉairŵents͘ dŚeǇ oƵtline strategies to overcoŵe accessiďilitǇ 
cŚallenges in coŵƉetitive jƵdo, draǁing on eǆƉert insigŚts ΀ϭϮ΁͘ dŚis ǁork deeƉens tŚe Ƶnderstanding of jƵdo coŵƉetition 
dǇnaŵics ďǇ ŚigŚligŚting tŚe iŵƉortance of inclƵsivitǇ and eƋƵal access for all atŚletes, regardless of visƵal aďilitǇ, and 
advocates for Ɖractical iŵƉroveŵents tŚat create a coŵƉetitive environŵent accoŵŵodating diverse needs, ensƵring 
tŚat jƵdo reŵains ďotŚ accessiďle and ǁelcoŵing to atŚletes ǁitŚ visƵal iŵƉairŵents ΀ϯ,ϰ,ϳ΁͘

In tŚis conteǆt, iŵƉleŵenting tŚese recoŵŵendations in jƵdo coŵƉetitions can significantlǇ enŚance accessiďilitǇ and 
inclƵsivitǇ ďǇ adaƉting rƵles, eƋƵiƉŵent, and coŵƉetition environŵents to tŚe sƉecific needs of atŚletes ǁitŚ visƵal 
iŵƉairŵents ΀ϳ΁͘ SƵcŚ ŵeasƵres can inclƵde tactile ŵarkings on tŚe tataŵi, clear verďal cƵes froŵ referees and coacŚes 
΀ϲ,8,ϵ΁, and individƵaliǌed sƵƉƉort dƵring ŵatcŚes͘ Doreover, Ɖroŵoting accessiďilitǇ in coŵƉetitions contriďƵtes to 
ďroader social and ƉsǇcŚological ďenefits, inclƵding increased confidence, ŵotivation, and a sense of ďelonging ǁitŚin 
tŚe Ɖara sƉorts coŵŵƵnitǇ ΀ϳ΁͘

&inallǇ, tŚese findings indicate tŚat, froŵ an eǆƉert ƉersƉective, tŚe adaƉted tataŵi is ŚigŚlǇ accessiďle to individƵals 
ǁitŚ loǁ vision and total visƵal iŵƉairŵent, and is sƵitaďle for ongoing assessŵent ǁitŚin tŚe jƵdo coŵƉetition 
environŵent͘ dŚe ShS is a ǁellͲestaďlisŚed instrƵŵent for evalƵating ƵsaďilitǇ across diverse doŵains, and tŚe findings 
Ƶnderscore tŚe valƵe of integrating ďotŚ Ƶser and eǆƉert feedďack in tŚe develoƉŵent of accessiďle tools for Ɖara jƵdo, 
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a field alreadǇ recogniǌed as essential for atŚletes ǁitŚ visƵal iŵƉairŵents ΀ϭϯ΁͘ &ƵrtŚerŵore, incorƉorating eǆƉert 
ƉersƉectives aligns ǁitŚ evidenceͲďased classification sǇsteŵs in Ɖara jƵdo ΀ϭϮ΁, sƵƉƉorting tŚe develoƉŵent of novel 
assessŵent instrƵŵents and tecŚnologies tŚat adŚere to Ƶniversal design ƉrinciƉles ΀ϳ΁͘

CONCL U S ION
dŚis ƉreliŵinarǇ stƵdǇ deŵonstrated tŚat tŚe adaƉted tataŵi ǁitŚ tactile and colorͲcontrast cƵes ǁas rated as ŚigŚlǇ 
Ƶsaďle ďǇ ďotŚ coacŚes and atŚletes involved in jƵdo for atŚletes ǁitŚ visƵal iŵƉairŵents͘ dŚe findings sƵƉƉort tŚe 
Ɖotential of sƵcŚ adaƉtations to enŚance sƉatial ƉerceƉtion, training ƋƵalitǇ, and safetǇ, reinforcing tŚe iŵƉortance of 
inclƵsive design in adaƉted sƉorts environŵents͘
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Assessing �ietarǇ <noǁledge in drained Dale and &eŵale 
:Ƶdoka

Roxane Bakker
St. Mary’s University, Twickenham, London, United Kingdom

ABS TRACT
'ood general and sƉorts nƵtrition knoǁledge in atŚletes is crƵcial for ŵaking aƉƉroƉriate dietarǇ cŚoices for training 
and coŵƉetition as ǁell as aƩaining a desired ǁeigŚt categorǇ͘ dŚe assessŵent of nƵtrition knoǁledge to date in 
jƵdoka is verǇ liŵited͘ dŚe aiŵ of tŚis stƵdǇ ǁas to assess tŚe nƵtrition knoǁledge (both general and sport-specific)
in trained ŵale and feŵale jƵdo atŚletes in tŚe hnited <ingdoŵ͘ ϲϱ (males N=33 & females N= 32) trained, nonͲelite 
jƵdoka coŵƉleted a validated nƵtrition knoǁledge ƋƵestionnaire (PEAKS-NQ)͘ ParticiƉants ansǁered tŚe ƋƵestionnaire 
containing ϯͲsections͖ data on deŵograƉŚic cŚaracteristics, general nƵtrition knoǁledge, and sƉorts nƵtrition 
knoǁledge via tŚe online Ɖlaƞorŵ :isc͘ EacŚ ƉarticiƉant ǁas given ϯ scores sŚoǁn as Ɖercentages͖ overall nƵtrition 
knoǁledge score, general nƵtrition knoǁledge score, and sƉorts nƵtrition knoǁledge score͘ ZesƵlts sŚoǁed tŚat overall, 
tŚe ŵedian score for nƵtrition knoǁledge ǁas ϱϲй (42 points, IQR=14.50)͘ 'eneral nƵtrition scores ǁere ŚigŚer tŚan 
sƉorts nƵtrition knoǁledge scores (61% vs 53.6%)͘ Eo statistical diīerence ǁas foƵnd ďetǁeen ŵales and feŵales in 
nƵtrition knoǁledge͘ SƉecific knoǁledge gaƉs ǁere identified in relation to ƉostͲeǆercise recoverǇ nƵtrition, Ɖrotein, and 
ŚǇdration recoŵŵendations͘ dŚese findings ŚigŚligŚt tŚe iŵƉortance of develoƉing nƵtrition edƵcation Ɖrograŵŵes to 
sƵƉƉort jƵdoka, to redƵce Ƶnsafe raƉid ǁeigŚt loss Ɖractices ǁŚile enŚancing Ɖerforŵance and atŚlete ǁellͲďeing͘ 

Keywords; Judoka, Nutrition Knowledge, PEAKS-NQ, Rapid weight loss

INTROD U CTION
EƵtrition knoǁledge is a cornerstone for atŚletic Ɖerforŵance, ƉarticƵlarlǇ in ŚigŚͲstakes sƉorts like jƵdo͘ :Ƶdo is a ŚigŚͲ
intensitǇ interŵiƩent coŵďat sƉort ǁŚicŚ reƋƵires tecŚnical skills as ǁell as strengtŚ and sƉeed to eǆecƵte tŚroǁing 
tecŚniƋƵes (Franchini et al., 2011)͘ dŚe aeroďic and anaeroďic energǇ sǇsteŵs are Ƶsed dƵring tŚis forŵ of eǆercise 
(Artioli et al., 2012 & Carmo et al., 2021)͘ Engageŵent in tŚis ƉŚǇsical activitǇ reƋƵires a lot of energǇ in tŚe forŵ of 
adenosine triƉŚosƉŚate (ATP), ǁŚicŚ is derived froŵ tŚe ŵetaďolic ďreakdoǁn of ŵacronƵtrients oďtained froŵ food 
(Alberts, 2002)͘ dŚerefore, adeƋƵate intakes of ŵacronƵtrients and accoŵƉanǇing ŵicronƵtrients, strategic fƵelling and 
ŚǇdration are all crƵcial to sƵƉƉort ƉŚǇsiological deŵands, oƉtiŵise energǇ availaďilitǇ and Ɖroŵote training adaƉtation 
(Amawi et al., 2024). 

A keǇ cŚaracterisation of jƵdo and one ǁŚicŚ adds fƵrtŚer coŵƉleǆitǇ to fƵelling, is tŚe Ƶse of raƉid ǁeigŚt loss (RWL)
ŵetŚods (Danilo et al., 2024)͘ As a ǁeigŚtͲcategorǇ sƉort, jƵdoka need to ͚ŵake ǁeigŚt͛ to coŵƉete, tŚis ŵeans tŚat 
atŚletes ǁill lose anǇǁŚere ďetǁeen ϮͲϭϬй of tŚeir ďodǇ ǁeigŚt ϮͲϯ daǇs ďefore coŵƉetition (Danilo et al., 2024). To  
acŚieve tŚis raƉid ǁeigŚt loss (RWL) radical strategies are oŌen adoƉted (Lakicevic et al., 2020)͘ dŚe Ɖrevalence of Zt> in 
jƵdo is ŚigŚ, ǁitŚ one stƵdǇ looking at ϭϯ8 eliteͲlevel jƵdoka, finding tŚat ϵϲй engaged in tŚese strategies and tŚat tŚose 
ǁŚo started Zt> Ɖractices ďefore tŚe age of ϭϲ (38%) ǁere ranked loǁer on tŚe ǁorld ranking list and reƉorted ŵore 
negative conseƋƵences of Zt> tŚan tŚose ǁŚo started aŌer tŚe age of ϭϲ Ǉears old (Štangar et al., 2022)͘ AnotŚer stƵdǇ 
foƵnd tŚat oƵt of Ϯϱϲ jƵdokas 8ϰй Ɖartook in Zt> strategies ǁitŚ a ŵean loss of Ϯ͘ϰkg (Maffulli, 2017)͘ dŚese ŵetŚods 
ranging froŵ ŇƵid restriction and glǇcogen deƉletion to saƵna Ƶse and fasting (Pocecco et al., 2024), are oŌen Ɖerforŵed 
ǁitŚoƵt eǆƉert gƵidance, deŵonstrating a reliance on anecdotal advice over scientific ƉrinciƉles tŚat can ďe aƩriďƵted 
to gaƉs in nƵtritional knoǁledge (Pocecco et al., 2024)͘ dŚe risks of ƵnŚealtŚǇ ǁeigŚt redƵction ŵetŚods aīecting longͲ
terŵ ŚealtŚ and sŚortͲterŵ Ɖerforŵance is ŚigŚ (Pettersson et al., 2012; Pocecco et al., 2024)͘ Kne sƵcŚ risk is >oǁ 
En e r g y  Av ai l ab i l i t y  (LEA) ǁŚicŚ occƵrs ǁŚen an atŚletes͛ dietarǇ intake is insƵĸcient to cover tŚe energǇ eǆƉended 
dƵring eǆercise, leaving inadeƋƵate energǇ for tŚe ďodǇ to ŵaintain oƉtiŵal ŚealtŚ and Ɖerforŵance (Marzuki et al., 
2024)͘ tŚen tŚe state of energǇ eǆƉenditƵre ďecoŵes cŚronic, it iŵƉairs essential ďodilǇ fƵnctions, leading to Zelative 
EnergǇ �eficiencǇ in sƉort (RED-s)͘ dŚe negative conseƋƵences of ZE�Ͳs are nƵŵeroƵs and inclƵde͖ nƵtrient deficiencies, 



28

AP P L ICABL E RES EARCH  IN J U D O

Ɖersistent fatigƵe, coŵƉroŵised iŵŵƵne fƵnction and increased risk of injƵrǇ, ƉredoŵinantlǇ stress fractƵres (Cansu 
Tektunalı Akman et al., 2024; Amin Hasanpouri et al., 2023)͘ AtŚletes ŵƵst consistentlǇ ŵake food cŚoices aligned ǁitŚ 
tŚeir goals, for tŚese reasons͘ dŚese cŚoices are ŚeavilǇ inŇƵenced ďǇ tŚeir level of nƵtritional knoǁledge͘ (Birkenhead 
& Slater, 2015; Amawi et al., 2024).

tŚile knoǁledge alone is not sƵĸcient to drive ďeŚavioƵr cŚange (Arlinghaus & Johnston, 2017) it is a critical steƉ (Kelly 
& Barker, 2016)͘ Dodels sƵcŚ as tŚe CaƉaďilitǇ, KƉƉortƵnitǇ, Dotivation ʹ �eŚavioƵr (COM-B) fraŵeǁork ƉroƉoses 
t h r e e  n e c e s s ar y  c o m p o n e n t s  t o  b e  p r e s e n t  f o r  b e h a v i o u r  c h an g e  t o  o c c u r  (Michie et al., 2011). Cap ab i l i t y  r e f e r s  t o  an  
individƵal͛s knoǁledge, skills, and aďilitǇ to engage in a ďeŚavioƵr͘  KƉƉortƵnitǇ in tŚe conteǆt of tŚis ŵodel refers to 
tŚe eǆternal environŵent or factors tŚat ŵake doing tŚe ďeŚavioƵr Ɖossiďle or not͘ Dotivation refers to an individƵal͛s 
desires and internal Ɖrocesses ǁŚicŚ inŇƵence decisionͲŵaking sƵcŚ as valƵes and desires (Michie et al., 2011)͘ �ased on 
tŚis goldͲstandard fraŵeǁork to develoƉ eīective solƵtions, ďaseline nƵtrition knoǁledge needs to ďe assessed ǁitŚin 
tŚis ƉoƉƵlation as tŚis coƵld ďe one of tŚe ďarriers or facilitators to ďeŚavioƵr cŚange (Michie et al., 2011). 

dŚe stƵdǇ aiŵs to Ɖrovide foƵndational data tŚat ǁill not onlǇ jƵstifǇ tŚe need for nƵtrition edƵcation ďƵt also ŚigŚligŚt 
sƉecific gaƉs to gƵide tŚe creation of evidenceͲďased interventions tailored to tŚe needs of jƵdo atŚletes͘ dŚe ƉriŵarǇ 
aiŵ of tŚis stƵdǇ is to ƋƵantifǇ tŚe general and sƉorts nƵtrition knoǁledge of h< jƵdo atŚletes Ƶsing a validated 
ƋƵestionnaire͖ Plaƞorŵ for EvalƵating AtŚlete <noǁledge in SƉorts EƵtrition YƵestionnaire͘ dŚe secondarǇ aiŵ is to 
identifǇ ǁŚetŚer deŵograƉŚic factors sƵcŚ as gender, inŇƵence nƵtrition knoǁledge scores of tŚese atŚletes͘

MATERIAL S  AND  METH OD S
dŚis oďservational crossͲsectional descriƉtive stƵdǇ ǁas aƉƉroved ďǇ tŚe St͘ DarǇ s͛ hniversitǇ EtŚics coŵŵiƩee (SMU_
ETHICS_2024-25__25_10)͘ ParticiƉants coŵƉleted an online ƋƵestionnaire Ƶsing :ISC soŌǁare͘

The survey: Platform to Evaluate Athlete Knowledge Sports Nutrition Questionnaire
dŚe Plaƞorŵ to EvalƵate AtŚlete <noǁledge SƉorts EƵtrition YƵestionnaire (PEAKS-NQ) ǁas selected for it s͛ roďƵst 
validation, conteŵƉorarǇ design, and sƉecific aƉƉlication to h< ƉoƉƵlations͘ (Edmonds et al., 2023). Th e  i n t e r n al  
consistencǇ ǁas assessed Ƶsing CronďacŚ s͛ alƉŚa coeĸcient and scored Ϭ͘8ϯ for tŚe h<ͲI version (Edmonds et al., 2023).

dŚe ϱϱͲƋƵestion sƵrveǇ ǁas divided into tŚree sections͖ IntrodƵctorǇ ǁŚicŚ caƉtƵred deŵograƉŚic and training data͘ 
'eneral nƵtrition assessing foƵndational knoǁledge (34 points) and sƉorts nƵtrition ǁŚicŚ focƵsed on ƉerforŵanceͲ
related toƉics like recoverǇ, fƵelling and ŚǇdration (41 points)͘ dŚe total Ɖossiďle score ǁas ϳϱ Ɖoints͘ &or ƋƵestions ǁitŚ 
ŵƵltiƉle correct ansǁers, ƉarticiƉants received one Ɖoint Ɖer correct ansǁer and ǁere dedƵcted one Ɖoint Ɖer incorrect 
ansǁer to discoƵrage selection of all availaďle oƉtions (Tam et al., 2020). 

Participants and data collection
ZecrƵitŵent occƵrred online via social ŵedia and tŚroƵgŚ direct contact ǁitŚ jƵdo clƵďs in tŚe 'reater >ondon area 
ďetǁeen AƉril ϭst and SeƉteŵďer ϭϱtŚ, ϮϬϮϱ͘ Kf tŚe ϳ8 resƉondents, ϭϯ ǁere eǆclƵded for incoŵƉlete data or not 
ŵeeting tŚe inclƵsion criteria (membership in the British Judo Association)͘ dŚe final saŵƉle consisted of Eсϲϱ ƉarticiƉants 
(33 males, 32 females), ranging froŵ novice to nationalͲlevel atŚletes͘ dŚis saŵƉle siǌe ǁas deeŵed sƵĸcient for a 
descriƉtive stƵdǇ (Kemal, 2020)͘ Consent ǁas assƵŵed ƵƉon volƵntarǇ coŵƉletion of tŚe anonǇŵised ƋƵestionnaire͘

Statistical Analysis
�ata ǁas coded in DicrosoŌ Eǆcel, and statistical analǇsis ǁas Ɖerforŵed Ƶsing I�D SPSS (version 30). S c o r e s  f o r  g e n e r al  
nƵtrition, sƉorts nƵtrition, and tŚe coŵďined total ǁere calcƵlated as Ɖercentages͘ A <olŵogorovͲSŵirnov test revealed 
tŚat ŵost data ǁere not norŵallǇ distriďƵted͘ ConseƋƵentlǇ, a nonͲƉaraŵetric aƉƉroacŚ ǁas Ƶsed for all analǇses͘ 
Scores are reƉorted as ŵedian and interƋƵartile range (IQR), and a DannͲtŚitneǇ hͲtest ǁas Ƶsed to coŵƉare scores 
ďetǁeen genders͘ Statistical significance ǁas set at Ɖ ф Ϭ͘Ϭϱ͘ 

RESULTS
dŚe overall ŵedian coŵďined score for all ƉarticiƉants ǁas ϰϮ͘ϬϬ (56% IQR= 14.50)͘ dŚere ǁas no statisticallǇ significant 
diīerence in tŚe coŵďined total nƵtrition score ďetǁeen feŵale jƵdokas (Median = 56%, IQR = 12.00) and ŵale jƵdokas 
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(Median = 54.6%, IQR = 15.50; U = 445.50, p=0.279)͘ dŚe ŵedian sƉorts nƵtrition score and general nƵtrition score can 
ďe seen in tŚe ďoǆ and ǁŚisker Ɖlots ďeloǁ͘  

 Fig.1. Median General Nutrition knowledge scores vs. Median Sports nutrition knowledge 

'eneral nƵtrition scores ǁere not significantlǇ diīerent ďetǁeen feŵales (Median 58.44 %, IQR = 4.75 and males (Median 
56.59 %, IQR = 6.50; U = 509.00, p=0.802).

&inallǇ, no significant diīerence ǁas foƵnd for sƉort nƵtrition scores ďetǁeen feŵales (Median = 51.12%, IQR = 8.75) and 
m al e s  (Median = 43.66%, IQR = 10.00; U = 419.00, p=0.152).

D I S CU S S ION
dŚe ƉrinciƉal finding ǁas tŚat h< jƵdo atŚletes Ɖossess a ŵoderate level of nƵtrition knoǁledge indicated ďǇ a ŵedian 
total score of ϱϲй ǁŚicŚ sƵggests a significant knoǁledge gaƉ͘ dŚis ŵaǇ ďe dƵe to several reasons͖ lack of accessiďilitǇ to 
nƵtrition Ɖrofessionals, tiŵe constraints and Ɖriorities, atŚletic cƵltƵre soŵetiŵes Ɖrioritises Śacks as researcŚ sƵggests 
in tŚe raƉid ǁeigŚt loss ŵetŚods (Pocecco et al., 2024). 

Nutrition Knowledge Gaps
A keǇ finding eŵerged ďetǁeen knoǁledge doŵains, ǁitŚ ƉarticiƉants scoring ŚigŚer on general nƵtrition (61%)
coŵƉared to sƉortͲsƉecific nƵtrition (53%)͘ dŚe overall score of ϱϲй is consideraďlǇ loǁer tŚan tŚe ϳϬ͘ϳй reƉorted 
in elite AƵstralian atŚletes Ƶsing tŚe saŵe ƋƵestionnaire (Tam et al., 2021), likelǇ reŇecting diīerences in access to 
Ɖrofessional nƵtrition sƵƉƉort (Wells et al., 2020)͘ Hoǁever, tŚe score is coŵƉaraďle to or sligŚtlǇ ďeƩer tŚan tŚose 
foƵnd in otŚer atŚlete ƉoƉƵlations, sƵcŚ as 'aelic gaŵes ƉlaǇers and fƵtsal ƉlaǇers (Renard et al., 2020; Mitchell et al., 
2021; Angelo et al., 2021)͘ dŚis sƵggests tŚat ǁŚile tŚeir knoǁledge is not ƵniƋƵelǇ loǁ, tŚere is sƵďstantial rooŵ for 
iŵƉroveŵent, esƉeciallǇ given tŚe sƉecific ƉressƵres of ŵaking ǁeigŚt in jƵdo (Berkovich et al., 2016; Torres-Luque et 
al., 2016).

dŚere is a sƵďstantial ďodǇ of evidence tŚat ŚigŚligŚts tŚe association ďetǁeen inadeƋƵate nƵtritional knoǁledge and 
sƵďoƉtiŵal dietarǇ ďeŚavioƵrs (Khalidi et al., 2022; Janiczak et al., 2021)͘ >iŵited aǁareness of fƵndaŵental conceƉts 
sƵcŚ as energǇ reƋƵireŵents, ŵacronƵtrient and ŵicronƵtrient adeƋƵacǇ Śas ďeen linked to Ɖoor dietarǇ cŚoices 
(Scalvedi et al., 2021), loǁ energǇ availaďilitǇ (PAI et al., 2024), and dangeroƵs ǁeigŚt cƵƫng ŵetŚods (Maffulli, 2017). 
dŚese ďeŚavioƵrs not onlǇ iŵƉair Ɖerforŵance ďƵt ŵaǇ also coŵƉroŵise ŚealtŚ oƵtcoŵes over tiŵe (Danilo et al., 
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2024)͘ CŚronic energǇ deficiencǇ can iŵƉair ďone ŚealtŚ, redƵce ŵƵscle strengtŚ, and coŵƉroŵise iŵŵƵne fƵnction 
(Sale & Elliott-Sale, 2019; O’Leary et al., 2020)͘ <eǇ nƵtrients sƵcŚ as Ɖrotein, calciƵŵ and vitaŵin � ŵaǇ delaǇ tissƵe 
reƉair and recoverǇ, increasing sƵsceƉtiďilitǇ to injƵries (Caballero-García et al., 2021; Smith-Ryan et al., 2020)͘ EƵtrition 
ƉlaǇs a critical role in injƵrǇ Ɖrevention and recoverǇ ďǇ sƵƉƉorting an atŚleteΖs ƉŚǇsical and ƉsǇcŚological ǁellͲďeing and 
Ɖroŵoting eīective tissƵe reƉair (Turnagöl et al., 2021).

IŵƉroved nƵtrition knoǁledge ŵaǇ loǁer injƵrǇ rates, redƵce dangeroƵs ǁeigŚt cƵƫng strategies aŵongst jƵdokas and 
ƵltiŵatelǇ redƵce societal ŚealtŚcare ďƵrden͘ ParticiƉating in sƉorts esƉeciallǇ at a ŚigŚ level carries a risk of injƵrǇ, a 
stƵdǇ done on ϳ,8ϳϬ atŚletes, ϵϬй of tŚeŵ declared Śaving eǆƉerienced at least one injƵrǇ tŚroƵgŚoƵt tŚeir sƉorting 
c ar e e r s  (Edouard et al., 2024)͘ In coŵďat sƉorts, sƵcŚ as jƵdo, tŚis risk increases significantlǇ, aďoƵt oneͲ tŚird of injƵries 
resƵlt in ŵore tŚan ϳ daǇs aďsence froŵ coŵƉetition and training ǁŚicŚ over a calendar Ǉear can aŵoƵnt to a lot of 
ab s e n c e  (Turnagöl et al., 2021)͘ dŚis sƵďstantial tiŵe aǁaǇ can severelǇ disrƵƉt an atŚlete s͛ Ɖrogress, iŵƉacting tŚeir 
readiness for keǇ events and ƵltiŵatelǇ jeoƉardising tŚeir cŚanges of acŚieving ŚigŚͲlevel goals sƵcŚ as ƋƵalifǇing for tŚe 
KlǇŵƉic 'aŵes or ŵedalling at EƵroƉean and torld cŚaŵƉionsŚiƉs͘ 

dŚis gaƉ ŚigŚligŚts tŚe need for a ŵƵltiͲtiered edƵcational aƉƉroacŚ, tŚe ͚oneͲsiǌeͲfitsͲall͛ ŵodel is inaccƵrate (Guest et 
al., 2019)͘ A generalised aƉƉroacŚ is ineīective as it cannot accoƵnt for individƵal variaďles, inclƵding an atŚlete s͛ ǁeigŚt 
categorǇ, training volƵŵe, ŵetaďolic rate, and Ɖersonal dietarǇ Ɖreferences͘ 

In contrast, Ɖractitioners and atŚletes Ƶnderstand tŚat Ɖersonalised interventions, ǁŚicŚ are tailored to tŚese sƉecific 
factors, are ŵore likelǇ to ďe sƵccessfƵllǇ adŚered to and integrated into an atŚlete s͛ roƵtine (Shyam et al., 2022). As  
tŚe national governing ďodǇ, tŚe �ritisŚ :Ƶdo Association (BJA) is in an ideal Ɖosition to iŵƉleŵent sƵcŚ a strategǇ͘ dŚe 
�:A coƵld develoƉ a strƵctƵred fraŵeǁork of tailored nƵtrition sƵƉƉort to Ɖroŵote ŚealtŚǇ and sƵstainaďle ǁeigŚt 
ŵanageŵent Ɖractices, ensƵring tŚeǇ do not detriŵentallǇ aīect atŚlete ŚealtŚ or Ɖerforŵance͘ dŚis coƵld ďe delivered 
tŚroƵgŚ online ŵodƵles integrated ǁitŚ coacŚing certifications and Ɖractical ǁorksŚoƉs on crƵcial toƉics sƵcŚ as 
͚EƵtrition aroƵnd ǁeigŚͲins͛ or ͚coŵƉetition fƵelling strategies͛͘   

Gender differences
dŚe secondarǇ aiŵ ǁas to investigate gender diīerences͘ AltŚoƵgŚ feŵales scored ŵarginallǇ ŚigŚer, tŚe diīerence 
ǁas not statisticallǇ significant͘ dŚis aligns ǁitŚ soŵe researcŚ (Trakman et al., 2016) ďƵt contrasts ǁitŚ otŚer stƵdies 
tŚat foƵnd feŵale atŚletes to Śave sƵƉerior nƵtrition knoǁledge (Tam et al., 2021; Spronk et al., 2015)͘ dŚe sŚared, 
ŚigŚͲƉressƵre environŵent of a ǁeigŚtͲcategorǇ sƉort ŵaǇ override tǇƉical genderͲďased diīerences in ŚealtŚͲseeking 
ďeŚavioƵrs͘ dŚis finding reinforces tŚat gender is not alǁaǇs a reliaďle Ɖredictor of nƵtrition knoǁledge in atŚletic 
ƉoƉƵlations͘

Strengths & Limitations
A ƉriŵarǇ strengtŚ of tŚis stƵdǇ is tŚe Ƶse of tŚe PEA<SͲEY, a roďƵst and cƵltƵrallǇ relevant tool tŚat enŚances tŚe 
crediďilitǇ of tŚe findings and alloǁs for ŵeaningfƵl fƵtƵre coŵƉarisons͘ dŚis stƵdǇ Ɖrovides a critical ďaseline for an 
ƵnderͲresearcŚed ƉoƉƵlation͘

A liŵitation ǁas tŚe Ƶse of convenience saŵƉling, ǁŚicŚ ŵaǇ liŵit tŚe generalisaďilitǇ of tŚe resƵlts (Andrade, 2021; 
Tyrer & Heyman, 2016)͘ &ƵrtŚerŵore, tŚe stƵdǇ did not assess atŚletesΖ Ɖerceived nƵtrition knoǁledge͘ hnderstanding 
tŚe gaƉ ďetǁeen ǁŚat atŚletes tŚink tŚeǇ knoǁ and ǁŚat tŚeǇ actƵallǇ knoǁ coƵld Ɖrovide valƵaďle insigŚts for tailoring 
edƵcational interventions, as selfͲeĸcacǇ is a strong driver of ďeŚavioƵr cŚange (Michie et al., 2011; Scalvedi et al., 2021).

Future Directions
dŚese findings ŚigŚligŚt an Ƶrgent need for targeted, evidenceͲďased nƵtrition edƵcation for h< jƵdo atŚletes͘ dŚe 
�ritisŚ :Ƶdo Association (BJA) is ideallǇ Ɖositioned to develoƉ a strƵctƵred fraŵeǁork of sƵƉƉort͘ dŚis coƵld inclƵde 
online ŵodƵles, Ɖractical ǁorksŚoƉs on toƉics like coŵƉetition fƵelling, and resoƵrces for ŵaking ǁeigŚt safelǇ͘ &ƵtƵre 
researcŚ sŚoƵld focƵs on develoƉing and evalƵating sƵcŚ interventions and eǆƉloring tŚe link ďetǁeen knoǁledge, 
dietarǇ ďeŚavioƵr, and Ɖerforŵance oƵtcoŵes in tŚis ƉoƉƵlation͘
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CONCL U S ION
dŚis is tŚe first stƵdǇ to assess nƵtrition knoǁledge in h< jƵdokas͘ &indings sŚoǁ a ŵoderate overall knoǁledge ǁitŚ 
no diīerence ďetǁeen ŵales and feŵales͘ dŚese resƵlts Ƶnderscore tŚe need for tailored, evidenceͲďased nƵtrition 
edƵcation ǁitŚin jƵdo to redƵce Ƶnsafe raƉid ǁeigŚt loss Ɖractices ǁŚile enŚancing Ɖerforŵance and atŚlete ǁellͲďeing͘ 
Assessing nƵtrition knoǁledge not onlǇ inforŵs Ɖractice ďƵt also Ɖrovides a ƋƵantitative ŵeans of evalƵating edƵcation 
interventions͘ dŚis researcŚ Ɖrovides tŚe foƵndational evidence needed to develoƉ eīective, jƵdoͲsƉecific nƵtrition 
p r o g r am m e s .
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�odǇ ŵass cŚange and ŚǇdration statƵs of cŚild jƵdokas 
dƵring national cŚaŵƉionsŚiƉ: A descriƉtive stƵdǇ

Hasan Basri Taşkın¹, Bayram Ceylan¹
¹Department of Coaching Education, Faculty of Sport Sciences, Kastamonu University, Kastamonu, Türkiye

ABS TRACT
dŚis descriƉtive stƵdǇ eǆaŵined ďodǇ ŵass and ŚǇdration statƵs in cŚild jƵdokas (n=10; aged 10–12 years) ac r o s s  a 
national cŚaŵƉionsŚiƉ͘ HǇdration ǁas assessed via Ƶrine sƉecific gravitǇ (USG) and Ƶrine coloƵr (UC) at tŚree tiŵe Ɖoints: 
one ǁeek ƉreͲcoŵƉetition (T1), at tŚe oĸcial ǁeigŚͲin (T2), and one ǁeek ƉostͲcoŵƉetition (T3)͘ tŚile no significant 
cŚange in ďodǇ ŵass ǁas oďserved across tiŵe Ɖoints (p=0.06), a significant cŚange in hS' ǁas foƵnd (p=0.01). P o s t -h o c  
analǇsis revealed a significant increase in hS' froŵ dϭ to dϮ (p=0.01, ES=–2.15), indicating a state of ŚǇƉoŚǇdration at 
ǁeigŚͲin, folloǁed ďǇ a significant decrease froŵ dϮ to dϯ (p=0.01, ES=1.10)͘ Eo significant diīerences ǁere detected in 
U C (p=0.11)͘ At ǁeigŚͲin, all atŚletes ǁere deŚǇdrated͘ dŚe findings indicate tŚat desƉite staďle ďodǇ ŵass, cŚild jƵdokas 
eǆƉerience significant ŇƵctƵations in ŚǇdration statƵs, arriving at coŵƉetition in a deŚǇdrated state͘ dŚis ŚigŚligŚts a 
critical need for strƵctƵred ŚǇdration strategies and edƵcation for ǇoƵng atŚletes and coacŚes to oƉtiŵiǌe Ɖerforŵance 
and ŚealtŚ͘

Keywords: combat sports, dehydration, urine specific gravity, youth athletes, weight management

INTROD U CTION
HǇdration statƵs is a critical factor aīecting atŚletic Ɖerforŵance in coŵďat sƉorts sƵcŚ as jƵdo, ǁŚere atŚletes tǇƉicallǇ 
eǆert intense ƉŚǇsical eīort and eǆƉerience raƉid ǁeigŚt cŚanges (Ceylan & Balci, 2023; Ceylan, Barley, et al., 2023). 
AdeƋƵate ŚǇdration is essential for ŵaintaining ƉŚǇsiological fƵnctions, oƉtiŵiǌing Ɖerforŵance, and Ɖreventing injƵries 
(Meyer et al., 2016)͘ �eŚǇdration, defined as a deficiencǇ in total ďodǇ ǁater, Śas ďeen sŚoǁn to Śave varioƵs adverse 
eīects on atŚletic Ɖerforŵance͘ �eŚǇdration can iŵƉair cognitive fƵnctions (Wittbrodt & Millard-Stafford, 2018), 
redƵce strengtŚ, and decrease endƵrance, all of ǁŚicŚ are critical for oƉtiŵal Ɖerforŵance in jƵdo (Ceylan et al., 2022). 
&ƵrtŚerŵore, ŚǇƉoŚǇdration can increase Śeart rate, raise ďodǇ teŵƉeratƵre, and iŵƉair tŚerŵoregƵlation, tŚereďǇ 
fƵrtŚer increasing tŚe ƉŚǇsical load on atŚletes (Cheuvront & Kenefick, 2014)͘ dŚese eīects are ƉarticƵlarlǇ concerning 
for jƵdokas, ǁŚo oŌen resort to raƉid ǁeigŚt loss to coŵƉete in a ƉarticƵlar ǁeigŚt categorǇ and are tŚerefore ŵore 
Ɖrone to ŚǇƉoŚǇdration (Artioli et al., 2010; Barley et al., 2019). 

dŚe literatƵre inclƵdes ŵanǇ stƵdies related to tŚe ŚǇdration statƵs of jƵdokas ďefore and aŌer coŵƉetitions, and dƵring 
t r ai n i n g  (Ceylan, 2021; Ceylan et al., 2020; Ceylan & Santos, 2020; Ceylan, Taşcan, et al., 2023)͘ Hoǁever, tŚe ƉarticiƉants 
in tŚose stƵdies ǁere senior, elite atŚletes͘ do tŚe ďest of oƵr knoǁledge, tŚere are no stƵdies in tŚe literatƵre eǆaŵining 
ŚǇdration statƵs of cŚild jƵdokas dƵring tŚe coŵƉetition Ɖeriod͘ dŚerefore, tŚe aiŵ of tŚis stƵdǇ ǁas to deterŵine tŚe 
ŚǇdration statƵs and ďodǇ ŵass cŚange of cŚild jƵdokas ďefore, dƵring, and aŌer coŵƉetition͘

MATERIAL S  AND  METH OD S

Participants
den jƵdo atŚletes aged ϭϬͲϭϮ ƉarticiƉated in tŚe stƵdǇ͘ dŚe criteria for tŚe atŚletesΖ ƉarticiƉation ǁere as folloǁs: 
Ɖossessing at least a green ďelt, Śaving Ɖracticed jƵdo for ϯ Ǉears, Śaving coŵƉeted in oĸcial toƵrnaŵents for Ϯ Ǉears, 
and Śaving no injƵries tŚat ǁoƵld Ɖrevent ƉarticiƉation in training for tŚe last ϲ ŵontŚs͘

Anthropometric Measurements
dŚe antŚroƉoŵetric ŵeasƵreŵents of tŚe atŚletes inclƵded ŚeigŚt and ďodǇ ǁeigŚt͘ hƉon arrival at tŚe training Śall, 
tŚeir ŚeigŚt ǁas ŵeasƵred ǁitŚ a Ɖrecision of Ϭ͘ϭ cŵ, folloǁed ďǇ tŚe deterŵination of tŚeir ďodǇ ǁeigŚt Ƶsing a scale͘
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Hydration Status
dŚe ŚǇdration statƵs of tŚe atŚletes ǁas assessed one ǁeek ďefore tŚe coŵƉetition, ďefore training (T1), b e f o r e  t h e  
oĸcial ǁeigŚͲin at tŚe coŵƉetition (T2), and one ǁeek aŌer tŚe coŵƉetition, ďefore training (T3)͘ dŚe atŚletes ǁere 
instrƵcted on Śoǁ to Ɖrovide tŚeir Ƶrine saŵƉles Ɖrior to collection, and sterile Ƶrine containers ǁere distriďƵted͘ 
dŚeǇ ǁere tŚen asked to Ɖrovide a ŵidͲstreaŵ Ƶrine saŵƉle (Zubac et al., 2016) b e f o r e  t r ai n i n g , p l ac e  i t  i n  t h e  s t e r i l e  
container laďeled ǁitŚ tŚeir naŵe, and leave it in tŚe saŵƉle collection area͘ dŚe Ƶrine saŵƉles ǁere analǇǌed Ƶsing a 
r e f r ac t o m e t e r .

S TATIS TICS
Statistical analǇsis ǁas carried oƵt Ƶsing :ASP soŌǁare (version 0.19.3.0, The Netherlands)͘ sariaďles͛ norŵalitǇ ǁas 
cŚecked ǁitŚ SŚaƉiro tilk test and skeǁness and kƵrtosis coeĸcients͘ �ata ǁas Ɖresented as ŵean and standard 
deviation and ϵϱй confidence intervals (CI) ǁas also Ɖrovided͘ In order to see tŚe cŚange in ďodǇ ŵass, hS' and hC at 
diīerent tiŵe Ɖoints, a reƉeated ŵeasƵres AEKsA ǁas Ƶsed͘ In case of significant diīerence, a ƉostͲŚoc analǇsis ǁitŚ 
Holŵ correction ǁas aƉƉlied͘ dŚe significance level ǁas set at Ɖ ф Ϭ͘Ϭϱ͘ Eīect siǌes ǁere reƉorted as CoŚen s͛ d for Ɖost 
Śoc coŵƉarisons, eta sƋƵared (η²) f o r  ANOVA.

RES U L TS
dŚe cŚange in ďodǇ ŵass aŵong a ǁeek ďefore, at tŚe oĸcial ǁeigŚͲin and oneͲǁeek Ɖost coŵƉetition ǁas not significant 
(F2,16= 3.48, p=0.06, η²=0.30; ES= Large)͘ AtŚletes͛ ďodǇ ŵass cŚange can ďe seen in daďle ϭ͘

Table 1. CŚange and ϵϱй CI of tŚe atŚletes͛ ďodǇ ŵass across ŵeasƵreŵent tiŵes

Variables Mean ± SD 95% CI

T1 43.31 ± 9.10 36.31-50.31

T2 42.33 ± 9.28 35.20-49.46

T3 42.61 ± 8.77 42.61-49.35

AtŚletes ŚǇdration statƵs via hS' significantlǇ cŚanged across ŵeasƵreŵent tiŵes (F1.26,10.10=9.83, p=0.01, η²=0.55; 
ES=Large)͘ AtŚletes͛ hS' valƵes significantlǇ increased froŵ dϭ to dϮ (p=0.01, ES=-2.15 [Large]) and decreased froŵ dϮ 
t o  T3 (p=0.01, ES=1.10 [Large]). At h l e t e s  U S G v al u e s  c an  b e  s e e n  i n  Tab l e  2. 

Table 2. CŚange and ϵϱй CI of tŚe atŚletes͛ hS' valƵes across ŵeasƵreŵent tiŵes

Variables Mean ± SD 95% CI

USGT1 1.019 ± 0.005 1.015-1.023

USGT2 1.026 ± 0.003 1.024-1.028

USGT3 1.022 ± 0.001 1.0.21-1.023

AtŚletes͛ hC did not cŚange significantlǇ across tŚe ŵeasƵreŵent tiŵes (F1.24,9.91=3.06, p=0.11, η²=0.28; ES=Large). 
At h l e t e s  U C v al u e s  c an  b e  s e e n  i n  Tab l e  3. 

Table 3. CŚange and ϵϱй CI of tŚe atŚletes͛ hC valƵes across ŵeasƵreŵent tiŵes

Variables Mean ± SD 95% CI

U CT1 ϰ͘ϭϭ ц ϭ͘ϯϲ ϯ͘ϬϲͲϱ͘ϭϲ

U CT2 ϱ͘ϯϯ ц ϭ͘ϬϬ ϰ͘ϱϳͲϲ͘ϭϬ

U CT3 ϱ͘ϬϬ ц Ϭ͘ϳϭ ϰ͘ϰϲͲϱ͘ϱϰ

AtŚletes͛ ŚǇdration classification revealed tŚat ϱ of tŚe atŚletes ǁere ŚǇdrated and ϰ ǁere deŚǇdrated a ǁeek ďefore 
tŚe coŵƉetition͘ At tŚe ǁeigŚͲin, all atŚletes ǁere classified as deŚǇdrated and tŚeǇ ǁere also in a deŚǇdrated state 
folloǁing alŵost ϭϱͲŚ recoverǇ ďefore tŚe start of tŚe coŵƉetitions͘
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D I S CU S S ION
dŚe aiŵ of tŚis stƵdǇ ǁas to deterŵine tŚe ďodǇ ǁeigŚt, Ƶrine sƉecific gravitǇ, and Ƶrine color of cŚild jƵdo atŚletes 
ďefore, dƵring, and aŌer a coŵƉetition͘ dŚe stƵdǇ Śad tŚree ŵain findings͘ &irstlǇ, no significant diīerences ǁere 
oďserved in tŚe atŚletesΖ ďodǇ ǁeigŚt cŚanges ďetǁeen tŚe ƉreͲcoŵƉetition, coŵƉetition, and ƉostͲcoŵƉetition 
Ɖeriods͘ dŚe ŚǇdration statƵs of tŚe atŚletes sŚoǁed an iŵƉroveŵent froŵ tŚe ƉreͲcoŵƉetition Ɖeriod to tŚe tiŵe of 
tŚe coŵƉetition͘ tŚile ŚǇdration statƵs dƵring tŚe coŵƉetition ǁas ŚigŚ, ƉostͲcoŵƉetition ŚǇdration statƵs ǁas foƵnd 
to ďe loǁer͘  Eo diīerences ǁere oďserved in tŚe atŚletesΖ Ƶrine color ďetǁeen ŵeasƵreŵents͘

In tŚe cƵrrent stƵdǇ, no significant cŚanges ǁere oďserved in ďodǇ ǁeigŚt ďetǁeen ŵeasƵreŵents͘ ZiveraͲ�roǁn and 
�e &ĠliǆͲ�Ąvila (2012), in tŚeir stƵdǇ eǆaŵining tŚe ŚǇdration statƵs and ďodǇ ǁeigŚt of adolescent atŚletes ďefore and 
aŌer training in Śot conditions, oďserved a loss of aƉƉroǆiŵatelǇ Ϯй in ďodǇ ǁeigŚt͘ dŚe reason ǁŚǇ atŚletes lost tŚat 
ŵƵcŚ ďodǇ ŵass ǁas environŵental condition atŚletes ǁere eǆƉosed to͘ In anotŚer stƵdǇ, CeǇlan, �arleǇ, et al͘ (2023)
ŵonitored tŚe ďodǇ ǁeigŚt and ŚǇdration statƵs of elite atŚletes dƵring a ŚigŚͲlevel coŵƉetition and oďserved tŚat tŚe 
atŚletes lost aƉƉroǆiŵatelǇ ϲй of tŚeir ďodǇ ŵass froŵ one ǁeek ďefore tŚe coŵƉetition to tŚe oĸcial ǁeigŚͲin͘ dŚeǇ 
also oďserved an aƉƉroǆiŵate ϰй increase in ďodǇ ǁeigŚt Ϯϰ ŚoƵrs aŌer tŚe coŵƉetition͘ dŚis is likelǇ ďecaƵse elite 
atŚletes coŵƉeting in events like ƋƵalification for tŚe KlǇŵƉics cannot cŚange ǁeigŚt classes and ŵƵst tŚerefore ŵake 
ǁeigŚt for tŚeir sƉecific categorǇ (Ceylan, Barley, et al., 2023)͘ In a stƵdǇ eǆaŵining tŚe ďodǇ ǁeigŚt, ŚǇdration statƵs, 
and ŇƵid intake of hϭϱ jƵdo atŚletes ďefore and aŌer a training session, diīerences ǁere foƵnd ďetǁeen ƉreͲ and ƉostͲ
training ďodǇ ǁeigŚt (Ceylan & Santos, 2020)͘ dŚis is a coŵŵon and eǆƉected oƵtcoŵe folloǁing a training session in 
jƵdo dƵe to tŚe coƩon Ƶniforŵs (judogi) ǁorn ďǇ tŚe atŚletes͘

In tŚe cƵrrent stƵdǇ, hS' valƵes sŚoǁed an increase froŵ one ǁeek ďefore tŚe coŵƉetition Ƶntil tŚe ǁeigŚͲin daǇ, ǁŚile 
a decrease ǁas oďserved froŵ tŚe ǁeigŚͲin Ƶntil one ǁeek aŌer tŚe coŵƉetition͘ SiŵilarlǇ, ZiveraͲ�roǁn and �e &ĠliǆͲ
D á v i l a (2012) oďserved tŚat tŚe atŚletesΖ ŚǇdration statƵs ǁorsened (USG increased) aŌer training͘ It ǁas noted tŚat 
atŚletes ǁere Ƶnaďle to fƵllǇ reƉlenisŚ tŚe ŇƵids lost dƵring training aŌer tŚe training session͘ In fact, it ǁas recorded 
tŚat soŵe atŚletes failed to fƵllǇ restore tŚeir ŚǇdration statƵs even ďǇ tŚe tiŵe of tŚe neǆt daǇΖs training session 
(Rivera-Brown & De Félix-Dávila, 2012). Ce y l an , Bar l e y , e t  al . (2023) stated tŚat hS' valƵes increased froŵ one ǁeek 
ďefore tŚe coŵƉetition Ƶntil tŚe oĸcial ǁeigŚͲin͘ salƵes taken at tŚe ǁeigŚͲin ǁere foƵnd to ďe loǁer Ϯϰ ŚoƵrs aŌer tŚe 
coŵƉetition͘ dŚese valƵes indicate tŚat soŵe of tŚe atŚletes reŚǇdrated ǁitŚin Ϯϰ ŚoƵrs aŌer ǁeigŚing in͘ In a stƵdǇ ďǇ 
Ce y l a n  e t  a l . (2020), 8ϭй of ƉarticiƉants ǁere deŚǇdrated ďefore training, and ϳϳй ǁere deŚǇdrated aŌer training͘ dŚis 
deŵonstrates tŚat ǁŚile soŵe atŚletes ŵanaged to regƵlate tŚeir ŚǇdration levels ďǇ consƵŵing sƵĸcient ŇƵids dƵring 
training, otŚers reŵained deŚǇdrated dƵe to inadeƋƵate ŇƵid intake͘

In tŚe cƵrrent stƵdǇ, no diīerences ǁere oďserved in tŚe atŚletesΖ hC ŵeasƵreŵents͘ Hoǁever, ZiveraͲ�roǁn and �e 
&ĠliǆͲ�Ąvila (2012) oďserved a diīerence in hC ďetǁeen ƉreͲ and ƉostͲtraining͘ dŚe reason for tŚis ǁas likelǇ tŚe ǁeigŚt 
loss and elevated hS' levels eǆƉerienced ďǇ tŚe atŚletes aŌer training͘ CeǇlan, �arleǇ, et al͘ (2023) in tŚeir stƵdies 
oďserved hC valƵes to ďe at tŚeir ŚigŚest level at tŚe coŵƉetition ǁeigŚͲin͘ An iŵƉroveŵent in hC valƵes ǁas oďserved 
aŌer tŚe ǁeigŚͲin͘

In conclƵsion, tŚis stƵdǇ Ɖrovides valƵaďle insigŚt into tŚe dǇnaŵic natƵre of ŚǇdration statƵs across a coŵƉetition Ɖeriod 
in cŚild jƵdo atŚletes͘ dŚe keǇ finding tŚat ďodǇ ǁeigŚt reŵained staďle sƵggests tŚat tŚe atŚletes in tŚis coŚort did not 
engage in acƵte, ŚarŵfƵl ǁeigŚtͲcƵƫng Ɖractices oŌen seen at ŚigŚer coŵƉetitive levels͘ Hoǁever, tŚe ŇƵctƵating hS' 
valƵes indicate tŚat ŵaintaining oƉtiŵal ŚǇdration reŵains a cŚallenge͘ �ased on tŚese findings, ǁe sƵggest tǁo ƉriŵarǇ 
coƵrses of action͘ &irst, froŵ a Ɖractical ƉersƉective, coacŚes and sƵƉƉort staī sŚoƵld iŵƉleŵent strƵctƵred ŚǇdration 
strategies tŚat eŵƉŚasiǌe consistent ŇƵid intake not jƵst dƵring coŵƉetition, ďƵt tŚroƵgŚoƵt tŚe entire ƉreͲcoŵƉetition 
ǁeek to ŵitigate tŚe oďserved rise in hS' ďefore ǁeigŚͲins͘ Second, for fƵtƵre researcŚ, stƵdies sŚoƵld incorƉorate a 
larger saŵƉle siǌe and ŵore freƋƵent ŵonitoring, inclƵding ŵeasƵres of ŇƵid intake, sǁeat rate, and electrolǇte loss, to 
ďƵild a ŵore coŵƉreŚensive ŵodel of tŚe ŚǇdration deŵands in ǇoƵtŚ jƵdo͘ &ƵrtŚerŵore, investigating tŚe eĸcacǇ of 
edƵcational interventions aiŵed at coacŚes and atŚletes on tŚe iŵƉortance of ŚǇdration for Ɖerforŵance and ŚealtŚ is 
stronglǇ recoŵŵended͘
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ABS TRACT
dŚe Safe Θ Strong ErasŵƵsн Ɖroject addressed one of tŚe ŵost critical issƵes in ǇoƵtŚ coŵďat sƉortsͶƵnsafe and raƉid 
ďodǇ ǁeigŚt redƵction (BWR)͘ �esƉite ďeing ǁidesƉread aŵong ǇoƵng jƵdokas, aggressive ǁeigŚt loss ŵetŚods are 
knoǁn to Śarŵ ƉŚǇsical ŚealtŚ, ŵental ǁellͲďeing, and longͲterŵ atŚletic develoƉŵent͘ dŚis Ɖroject aiŵed to develoƉ 
edƵcational resoƵrces and Ɖractical gƵidelines to Ɖroŵote safe, etŚical, and scientificallǇ groƵnded ǁeigŚt ŵanageŵent 
aŵong adolescent jƵdo atŚletes and tŚeir coacŚes͘ dŚe ŵain oƵtƉƵt, tŚe eͲďook Ζ'Ƶidelines on Safe �odǇ teigŚt 
ZedƵction DetŚods, coŵƉiles interdisciƉlinarǇ knoǁledge froŵ sƉorts science, nƵtrition, ƉsǇcŚologǇ, and jƵdoͲsƉecific 
coacŚing Ɖractices͘ dŚe Ɖroject deŵonstrates Śoǁ international collaďoration in tŚe ErasŵƵsн fraŵeǁork can contriďƵte 
to ŚealtŚier sƉorting environŵents and sƵstainaďle atŚletic careers͘

INTROD U CTION
teigŚt categories are a defining eleŵent of jƵdo coŵƉetition, Ǉet ŵanaging ďodǇ ǁeigŚt safelǇ reŵains a Ɖersistent 
cŚallenge, esƉeciallǇ aŵong ǇoƵng atŚletes͘ ZesearcŚ Śas consistentlǇ sŚoǁn tŚat ǇoƵtŚ jƵdokas oŌen engage in raƉid 
ǁeigŚtͲcƵƫng strategies, inclƵding deŚǇdration, fasting, or eǆcessive training in tŚerŵallǇ stressfƵl environŵents (Artioli 
et al., 2016; Franchini et al., 2012)͘ dŚese ŵetŚods can coŵƉroŵise ŚealtŚ, iŵƉair Ɖerforŵance, and negativelǇ aīect 
cognitive, ƉŚǇsiological and ƉsǇcŚological develoƉŵent͘

Doreover, ďodǇͲǁeigŚt control in jƵdo oŌen ďegins at an earlǇ age, freƋƵentlǇ ďefore atŚletes Ɖossess tŚe ƉŚǇsiological 
ŵatƵritǇ or nƵtritional literacǇ reƋƵired for safe ŵanageŵent͘ dŚerefore, tŚe Safe Θ Strong ErasŵƵsн Ɖroject (2023–
2025) eŵerged in resƉonse to tŚe Ƶrgent need for edƵcational ŵaterials and Ɖreventive strategies aiŵed at coacŚes, 
atŚletes, and Ɖarents͘ dŚe consortiƵŵ of EƵroƉean Ɖartners froŵ Slovenia (JK Zmajčki), Croatia (JC Rijeka) and ItalǇ (JC 
Yama Arashi) Ƶnited Ƶnder tŚe sŚared ŵission of safegƵarding ǇoƵng jƵdokas͛ ŚealtŚ ǁŚile ŵaintaining ŚigŚ Ɖerforŵance 
standards͘ dŚroƵgŚ interdisciƉlinarǇ researcŚ and knoǁledge transfer, tŚe Ɖroject Ɖroŵoted a Ɖaradigŵ sŚiŌ froŵ ΖraƉid 
ǁeigŚt loss for coŵƉetitionΖ to ΖlongͲterŵ, safe, and sŵart ǁeigŚt ŵanageŵent͘Ζ

Aims and Rationale
dŚe ŵain oďjectives of tŚe Safe Θ Strong Ɖroject ǁere:

1. do identifǇ tŚe risk associated ǁitŚ tŚe ZaƉid ǁeigŚt loss ;Zt>Ϳ in jƵdo
2. do identifǇ coŵŵon Ƶnsafe Ɖractices of ďodǇ ǁeigŚt redƵction ;�tZͿ aŵong ǇoƵtŚ jƵdokas͘
3. do develoƉ gƵidelines ďǇ sƉecialists for safe ǁeigŚt ŵanageŵent͘
ϰ͘ do create edƵcational tools tŚat sƵƉƉort coacŚes, atŚletes, and Ɖarents in iŵƉleŵenting tŚese nƵtritional 

gƵidelines͘
5. do disseŵinate tŚe resƵlts across EƵroƉean jƵdo coŵŵƵnities tŚroƵgŚ ǁorksŚoƉs, seŵinars, and digital 

r e s o u r c e s .

dŚe Ɖroject rationale steŵŵed froŵ a ƉƵďlic ŚealtŚ and etŚical ƉersƉective͘ zoƵng atŚletes are ƉarticƵlarlǇ vƵlneraďle to 
Ɖeer and coacŚ ƉressƵre related to ďodǇ iŵage and coŵƉetitive advantage͘ Disŵanageŵent of ǁeigŚt can lead not onlǇ 
to acƵte deŚǇdration or injƵrǇ ďƵt also to longͲterŵ ŵetaďolic, Śorŵonal, and ƉsǇcŚological conseƋƵences (Sundgot-
Borgen & Torstveit, 2010)͘ Hence, Ɖroŵoting safe �tZ Ɖractices is ďotŚ a ŵoral and scientific iŵƉerative for ŵodern 
sƉorts organiǌations͘
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DEdHK�S, PZK:ECd IDP>EDEEdAdIKE AE� ZESh>dS
dŚe Ɖroject ǁas iŵƉleŵented tŚroƵgŚ a ŵƵltidisciƉlinarǇ aƉƉroacŚ coŵďining scientific researcŚ, Ɖersonal eǆƉerience and 
edƵcational develoƉŵent͘ �ata collection involved literatƵre revieǁs, eǆƉert consƵltations, and Ɖractical oďservations of 
environŵents in ƉarticiƉating clƵďs and coƵntries͘ dŚe consortiƵŵ organised transnational ŵeetings ǁitŚ jƵdo coacŚes, 
nƵtritional sƉecialists and sƉort science researcŚers to assess eǆisting Ɖractices and design aƉƉroƉriate interventions͘

dŚe keǇ intellectƵal oƵtƉƵt, tŚe eͲďook 'Ƶidelines on Safe �odǇ teigŚt ZedƵction DetŚods (2025), s y n t h e s i z e s  c u r r e n t  
evidence and Ɖrovides tools and Ɖractical eǆaŵƉles on Śoǁ to ŵanage safe ďodǇ ǁeigŚt in ǇoƵtŚ jƵdokas͘ It is an oƉenͲ
access edƵcational resoƵrce freelǇ availaďle to tŚe EƵroƉean jƵdo coŵŵƵnitǇ͘

dŚe content ǁas strƵctƵred into tŚe folloǁing tŚree ŵain cŚaƉters:

1. Aǁareness of ZaƉid teigŚt >oss Zisks in :Ƶdo to KƉtiŵise Safe teigŚt Danageŵent in zoƵng :Ƶdokas
2. EƵtrition StrategǇ of zoƵng :Ƶdokas 
3. Ex p e r i e n c e  o f  El i t e  At h l e t e s  – Ex am p l e  S t o r i e s  

EǆƉerts coͲaƵtŚored eacŚ cŚaƉter of tŚe eͲďook, ensƵring ďotŚ scientific validitǇ and realͲǁorld aƉƉlicaďilitǇ͘ dŚe 
ƉƵďlication can also ďe Ƶsed as a didactic tool for jƵdo clƵďs, scŚools, and federations͘

AdditionallǇ, torksŚoƉs and seŵinars ǁere Śeld ǁŚere CoacŚes, atŚletes, Ɖarents, and sƉorts scientists ƉarticiƉated in 
disseŵination events, eŵƉŚasising safe Ɖractices and sŚaring eǆaŵƉles froŵ Ɖartner coƵntries͘

dŚe eͲďook is freelǇ availaďle to all interested readers͘ zoƵ can access it ďǇ scanning tŚe YZ code ďeloǁ:

D I S CU S S ION AND  CONCL U S IONS
dŚe Safe Θ Strong ErasŵƵsн Ɖroject ŚigŚligŚts tŚe necessitǇ of ďridging tŚe gaƉ ďetǁeen scientific researcŚ and everǇdaǇ 
sƉorts Ɖractice͘ Its ŵƵltidisciƉlinarǇ fraŵeǁork deŵonstrated tŚat ǁŚen eŵďedded ǁitŚin atŚletic develoƉŵent, ŚealtŚ 
edƵcation can lead to iŵƉroved Ɖerforŵance and ǁellͲďeing͘ dŚe eͲďook stands as a tangiďle legacǇ, ensƵring tŚat 
ǇoƵng jƵdokas, tŚeir coacŚes, and Ɖarents Śave access to clear, evidenceͲďased recoŵŵendations on safe ďodǇ ǁeigŚt 
m an ag e m e n t .

dŚe Ɖroject also eŵƉŚasiǌes tŚe social resƉonsiďilitǇ of coacŚes and federations to safegƵard ŵinors against ŚarŵfƵl 
Ɖractices tŚat Ɖersist dƵe to tradition or ŵisinforŵation͘ dŚe resƵlts sƵƉƉort tŚe integration of ŚealtŚ literacǇ into jƵdo 
edƵcation sǇsteŵs, Ɖroŵoting sƵstainaďle sƉorts ƉarticiƉation and lifelong atŚlete ǁelfare͘
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INTROD U CTION
ZaƉid teigŚt >oss (RWL) is traditionallǇ Ɖracticed in coŵďat sƉorts (Franchini et al., 2012)͘ It is defined as an average 
ǁeigŚt loss of ϱй acŚieved over ϱ to ϳ daǇs (Khodaee et al., 2015)͘ Dost of tŚe tiŵe, tŚis Ɖractice is ďased ŵore on 
tradition and anecdotal evidence tŚan on scientific data (Lakicevic et al., 2021)͘ tŚile tŚe ďenefits are ƋƵestionaďle, 
ƉarticƵlarlǇ in tŚe conteǆt of coŵƉetitive :Ƶdo, tŚe ŚealtŚ conseƋƵences can ďe severe (including fatalities) (Artioli et al., 
2016; Zhong et al., 2025)͘ AcƵte ZaƉid teigŚt >oss significantlǇ increases tension and ŵarkedlǇ decreases vigor͘  tŚen 
jƵdo atŚletes Ƶndergo ǁeeklǇ Zt> of шϱй, tŚeir ŵood states ǁorsen significantlǇ, regardless of gender (Lakicevic et al., 
2024)͘ ZaƉid ǁeigŚt loss in cŚildren and adolescents reŵains ƵnderͲresearcŚed, ƉarticƵlarlǇ in :Ƶvenile (13–14 years)
and Cadet (15–16 years) age groƵƉs͘ Aggressive ǁeigŚt cƵƫng can negativelǇ aīect Śorŵonal regƵlation and lead to 
ďeŚavioral cŚanges sƵcŚ as redƵced selfͲconfidence, loǁer ŵotivation to figŚt, coŵƉetition anǆietǇ, decreased ŵental 
toƵgŚness, fatigƵe, tension, lack of vigor, and deƉression (Zhong et al., 2025)͘ According to <raeŵer and &leck (2005), 
increases in ŵaǆiŵal strengtŚ tǇƉicallǇ lag ďeŚind gains in ŚeigŚt and fatͲfree ŵass, reŇecting tŚe seƋƵential inŇƵence of 
groǁtŚ, Śorŵonal cŚanges, and neƵroŵƵscƵlar ŵatƵration͘ dŚis ƉaƩern sƵƉƉorts tŚe notion tŚat, dƵring raƉid groǁtŚ 
Ɖeriods, ŵƵscle ŵass develoƉs ďefore tŚe aďilitǇ to fƵllǇ eǆƉress force͘ dŚis evidence cŚallenges tŚe adoƉtion of raƉid 
ǁeigŚt loss (RWL) strategies in ǇoƵtŚ sƉort, as sƵcŚ Ɖractices Śave ďeen associated ǁitŚ iŵƉaired linear groǁtŚ, redƵced 
accretion of ŵƵscle and ďone ŵass, and disrƵƉtions to endocrine fƵnction͘ dŚese adverse eīects ŵaǇ coŵƉroŵise 
norŵal ŵatƵration, increase injƵrǇ risk, and Ɖose significant sŚortͲ and longͲterŵ ŚealtŚ concerns for ǇoƵng atŚletes 
dƵring critical develoƉŵental ǁindoǁs (Artioli et al., 2010; Franchini et al., 2012; Lakicevic et al., 2022).

Figure 1. Effects of Acute Rapid Weight Loss (Lakicevic et al., 2024).
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K�:ECdIsES
dŚis stƵdǇ aiŵed to investigate tŚe Śaďits and Ɖractices of ZaƉid teigŚt >oss (RWL) aŵong ŵale and feŵale :Ƶvenile and 
Cadet atŚletes aged ϭϮ to ϭϲ in tŚe PortƵgƵese national :Ƶdo teaŵ͘

METH OD S
StƵdǇ design: A crossͲsectional oďservational stƵdǇ ǁas condƵcted to sƵrveǇ tŚe atŚletes and investigate tŚeir Zt> 
Ɖractices͘

SaŵƉle: A nonͲƉroďaďilistic saŵƉle of ϭϭϯ national :Ƶvenile and Cadet atŚletes: (i) ϲϮ͘8й ŵale and ϯϳ͘Ϯй feŵale͖ (ii)
aged ďetǁeen ϭϮ and ϭϲ Ǉears͖ (iii) average ŵale ǁeigŚt: ϲϬ͘Ϯ ц Ϯϭ͘8 kg, feŵale ǁeigŚt: ϱϱ ц ϵ͘ϵ kg͖ and (iv) a v e r ag e  m al e  
ŚeigŚt: ϭ͘ϲϵ ц Ϭ͘Ϭϵ ŵ, feŵale ŚeigŚt: ϭ͘ϲϬ ц Ϭ͘Ϭϳ ŵ͘

InstrƵŵents and ƉrocedƵres: dŚe ZaƉid teigŚt >oss YƵestionnaire (RWLQ) (Artioli et al., 2016; Zhong, 2025) ǁas Ƶsed 
to cŚaracteriǌe ǁeigŚt loss Śaďits͘ AdditionallǇ, an inͲƉerson ƋƵestionnaire ǁas adŵinistered dƵring a national teaŵ 
training caŵƉ in Coiŵďra, froŵ �eceŵďer ϭϳ to ϮϬ, ϮϬϮϰ͘

Statistical analǇsis: Zelative freƋƵencies ǁere Ƶsed to analǇǌe and sƵŵŵariǌe tŚe data, and resƵlts ǁere Ɖresented 
g r ap h i c al l y  (bar charts)͘ dŚe statistical soŌǁare SPSS (version 25, SPSS Inc., Chicago, IL) ǁas Ƶsed for data analǇsis͘

RES U L TS
CoŵƉetitors draǁ ƵƉon ŵƵltiƉle soƵrces of inforŵation concerning raƉid ǁeigŚt loss (RWL) Ɖractices͘ Figu r e  2 i l l u s t r a t e s  
tŚe freƋƵencǇ distriďƵtion (%) of Zt> ŵetŚods (A and B) eŵƉloǇed ďǇ :Ƶvenile and Cadet atŚletes froŵ tŚe PortƵgƵese 
Eational :Ƶdo deaŵ (n = 113)͘ �eǇond selfͲdirected eǆƉeriential learning, atŚletes acƋƵire gƵidance froŵ Ɖeers (other 
judokas), coacŚes, and Ɖarents, as ǁell as froŵ digital ŵedia Ɖlaƞorŵs, online content, and Ɖrinted edƵcational ŵaterials 
(Figure 3).

Figure 2. Frequency analysis (%) of weight loss methods (A and B) used by Juvenile and Cadet athletes of the Portuguese National 
Judo Team (n = 113).
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Figure 3. Frequency analysis (%) of the sources of influence on weight loss practices used by Junior and Cadet members of the Na-
tional Judo Team (n = 113).

D I S CU S S ION AND  CONCL U S ION
teigŚt loss Ɖractices are Ɖrevalent aŵong :Ƶvenile and Cadet jƵdokas, oďserved in aƉƉroǆiŵatelǇ 8Ϯ͘ϯй of ƉarticiƉants, 
ǁitŚ a ŚigŚer Ɖrevalence aŵong ŵales͘

dŚe longest reƉorted ǁeigŚt loss Ɖeriods ǁere ƵƉ to ϭϱ daǇs, ǁitŚ ϲϬй of atŚletes reƉorting dƵrations ďetǁeen ϯ and 
ϭϬ daǇs͘

dŚe ŵost coŵŵonlǇ Ƶsed ǁeigŚt loss ŵetŚods inclƵded gradƵal dieting, increased eǆercise, training in Śeated rooŵs, 
ŇƵid restriction, skiƉƉing ŵeals, saƵna Ƶse, and iŵŵersion ďatŚs͘

PŚǇsical trainers, coacŚes, and Ɖarents eǆert greater inŇƵence over Zt> Ɖractices tŚan ŚealtŚ Ɖrofessionals sƵcŚ as 
doctors and nƵtritionists (Zhong et al., 2025; Lakicevic et al., 2024; Lakicevic et al., 2022).

dŚis stƵdǇ reveals tŚat Zt> Ɖractices are Ɖresent froŵ earlǇ coŵƉetitive ages in :Ƶdo, ǁitŚ ŚigŚ Ɖrevalence and intensitǇ 
levels tŚat ŵaǇ Ɖose ŚealtŚ risks and iŵƉact ƉŚǇsical develoƉŵent and Ɖerforŵance ((Zhong et al., 2025; Lakicevic et al., 
2024; Lakicevic et al., 2022; Štangara et al., 2022).

dŚese findings ŚigŚligŚt tŚe need to raise aǁareness aŵong coacŚes, atŚletes, and faŵilies aďoƵt safer ǁeigŚt 
ŵanageŵent strategies and to iŵƉleŵent sƉecific edƵcational Ɖrograŵs for ǇoƵtŚ categories͘

Practical Applications
dŚe recoŵŵendations of E:h for All ƉarticiƉants at tŚe hϭϱͬhϭϯ (EJU Hopes Tournament), ǁeigŚt ŵanageŵent Ɖractices 
sƵcŚ as Ηŵaking ǁeigŚtΗ, ΗcƵƫng ǁeigŚtΗ, or ΗrƵnning oī ǁeigŚtΗ are not acceƉtaďle and sŚoƵld not ďe encoƵraged͘ 
:Ƶdoka sŚoƵld coŵƉete in tŚe ǁeigŚt categorǇ in ǁŚicŚ tŚeǇ natƵrallǇ fall at tŚe tiŵe of tŚe ǁeigŚͲin (EJU, 2025). 

CoacŚ, atŚlete, and Ɖarent edƵcation sŚoƵld ďe Ɖrioritiǌed͖ ǁitŚ edƵcation ŵaterials ŵade availaďle ďǇ :Ƶdo federations 
as Ɖart of coacŚing ƋƵalifications and atŚlete registration (Štangara et al., 2022).

CondƵct fƵrtŚer stƵdies on cŚildren and adolescents regarding tŚis toƉic: EŵƉŚasiǌe Ɖotential gender diīerences͖ 
EǆƉlore ageͲrelated diīerences in Zt> Ɖractices͖ Prioritiǌe ďotŚ ƉŚǇsical and ŵental ŚealtŚ of atŚletes͘

�an ZaƉid teigŚt >oss Ɖractices aŵong cŚildren and adolescentes an ƉroŚiďiting deŚǇdrationͲďased Zt> ŵetŚods and 
atŚletes engaging in tŚese to ďe ƉroŚiďited froŵ coŵƉetition͘
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Zegarding teigŚtͲCategorǇ �ecisions and ZaƉid teigŚt 
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ABS TRACT
�ackgroƵnd: ZaƉid ǁeigŚt loss (RWL) is a ǁidesƉread Ɖractice in jƵdo, oŌen Ƶsed to acŚieve a coŵƉetitive advantage 
ďǇ coŵƉeting in loǁer ǁeigŚt categories͘ Hoǁever, Zt> Ɖoses serioƵs ŚealtŚ risks, ƉarticƵlarlǇ aŵong ǇoƵtŚ 
atŚletes͘ �esƉite coacŚes and Ɖarents ďeing central figƵres in ǇoƵng jƵdokas͛ develoƉŵent, liƩle is knoǁn aďoƵt tŚeir 
coŵŵƵnication regarding ǁeigŚt ŵanageŵent͘ Aiŵ: dŚis stƵdǇ eǆƉlored tŚe eǆtent of coacŚes͛ coŵŵƵnication ǁitŚ 
Ɖarents aďoƵt seƫng ǁeigŚt categories and ŵanaging ďodǇ ǁeigŚt in tŚe hϭ8 cadet jƵdo categorǇ͘ DetŚods: A ŵodified 
version of tŚe validated ZaƉid teigŚt >oss YƵestionnaire (Artioli et al., 2010) ǁas distriďƵted to Ɖarents (N = 25) o f  
hϭ8 jƵdokas tŚroƵgŚ tŚe Slovenian :Ƶdo Association͘ �escriƉtive statistics ǁere analǇsed Ƶsing SPSS ϯϭ͘ ZesƵlts: ϲ8й 
of Ɖarents reƉorted no coŵŵƵnication ǁitŚ coacŚes aďoƵt ǁeigŚtͲcategorǇ decisions ďefore tŚe season, and ϲϬй 
indicated no coŵŵƵnication regarding Zt> ďefore coŵƉetitions͘ DeanǁŚile, ϳϮй of Ɖarents reƉorted tŚeir cŚild Śad 
engaged in Zt> Ɖractices͘ ConclƵsion: &indings reveal liŵited coacŚʹƉarent coŵŵƵnication on ǁeigŚt ŵanageŵent 
in ǇoƵtŚ jƵdokas͘ StrengtŚening collaďoration and sŚaring tŚe resƉonsiďilitǇ ǁitŚin tŚe coacŚʹatŚleteʹƉarent (C–A–P)
triangle coƵld ďe crƵcial to Ɖroŵote etŚical, inforŵed, and ŚealtŚͲoriented Ɖractices in ǇoƵng atŚletes͘

Keywords: combat sports, children, training, development, risks, communication, 

INTROD U CTION
In jƵdo, atŚletes are classified into ǁeigŚt categories tŚat reƋƵire tŚeŵ to reŵain ǁitŚin a narroǁ ďodǇ ass range͘ dŚis 
ŵeans tŚat coŵƉetitors oŌen aiŵ to staǇ at tŚe ƵƉƉer liŵit of tŚeir ǁeigŚt class to gain a ƉŚǇsical advantage over ligŚter 
o p p o n e n t s  (Berkovich et al., 2016)͘ It is coŵŵon Ɖractice for jƵdokas to redƵce ďodǇ ŵass to coŵƉete in a loǁer ǁeigŚt 
categorǇ͘ ZaƉid ǁeigŚt loss (RWL) refers to a nonͲgradƵal redƵction in ďodǇ ŵass froŵ Ϯй to ϭϬй over a feǁ daǇs ďefore 
tŚe coŵƉetition ǁeigŚͲin session (Artioli et.al., 2016)͘ Coŵŵon Ɖractices inclƵde food and ŇƵid restriction coŵďined 
ǁitŚ deŚǇdration tŚroƵgŚ indƵced sǁeating, ǁŚicŚ can Śave negative ƉŚǇsiological conseƋƵences tŚat iŵƉair atŚletic 
Ɖerforŵance and Ɖose ŚealtŚ risks (Thompson et al., 2017).

dŚese adverse eīects are esƉeciallǇ dangeroƵs aŵong ǇoƵtŚ jƵdokas, ǁŚere researcŚ Śas sŚoǁn alarŵing Ɖrevalence 
rates͘ &or instance, �erkovicŚ et al͘ (2016) reƉorted tŚat ϳϰй of ǇoƵtŚ atŚletes eǆƉerienced Zt> ďefore age ϭϯ, raising 
serioƵs concerns aďoƵt safetǇ in ǇoƵtŚ sƉorts͘ In Slovenia, researcŚ Śas reƉorted tŚat ϱϵй of ǇoƵtŚ coŵƉetitors redƵce 
tŚeir ďodǇ ŵass ďefore coŵƉetitions͘ dŚeǇ do so ƵnƉlanned and ƵnsƵƉervised, as on average ϱϱй of coŵƉetitors ďegin 
redƵcing tŚeir ďodǇ ŵass ďǇ ϰ͘Ϯ ц Ϭ͘ϵϵ kg onlǇ ϯʹϱ daǇs ďefore tŚe coŵƉetition (Kukovica et all, 2023). Mo r e o v e r , 
zosŚida et al͘ (2024) foƵnd tŚat ϱϭ͘8й of ƉarticiƉants Śad lost ǁeigŚt for coŵƉetition dƵring jƵnior ŚigŚ scŚool (ages 
12–15)͘ IŵƉortantlǇ, tŚose ǁŚo Ɖractised ǁeigŚt redƵction dƵring Ɖeriods of secondarǇ seǆƵal develoƉŵent ǁere foƵnd 
to ďe significantlǇ sŚorter in adƵlt ŚeigŚt tŚan tŚose ǁŚo did not (p < .05), sƵggesting tŚat ǁeigŚt loss dƵring groǁtŚ 
sƉƵrts ŵaǇ adverselǇ aīect norŵal develoƉŵent͘ Doreover, tŚe stƵdǇ indicated tŚat Zt> dƵring jƵnior ŚigŚ scŚool 
Ǉears does not contriďƵte to iŵƉroved coŵƉetitive Ɖerforŵance͘

EevertŚeless, tŚis raises crƵcial ƋƵestions: tŚere are Ɖarents in tŚis Ɖrocess, considering tŚeǇ are legallǇ resƉonsiďle 
for tŚeir cŚildrenΖs ŚealtŚ and ǁelfare͍ �o tŚeǇ receive inforŵation froŵ tŚeir cŚildren s͛ coacŚes͍ ZesearcŚ on Ɖarental 
involveŵent in jƵdo, esƉeciallǇ in tŚe conteǆt of raƉid ǁeigŚt loss and ǁeigŚt categorǇ deterŵination, reŵains scarce 
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to date͘ Are Ɖarents even inclƵded in tŚese critical discƵssions͍ A strong, coordinated coacŚʹatŚleteʹƉarent (C–A–P)
triangle is essential in coŵďat sƉorts ǁŚen deterŵining a sƵstainaďle, seasonͲlong ǁeigŚt categorǇ and Ɖreventing 
tŚe ǁidesƉread issƵe of Zt>͘ According to Hellstedt (1987), tŚe eīectiveness of tŚis triangle deƉends on ďalanced 
coŵŵƵnication, ŵƵtƵal resƉect, and clearlǇ defined roles aŵong tŚe tŚree Ɖarties͘ dŚerefore, tŚe ŵain aiŵ of tŚis 
researcŚ ǁas to eǆƉlore coacŚesΖ coŵŵƵnication ǁitŚ Ɖarents regarding tŚe Ɖrocess of seƫng ǁeigŚt categories and 
ŵanaging ďodǇ ǁeigŚt ďefore coŵƉetitions in tŚe cadet age categorǇ͘ 

METH OD S
&or data collection, ǁe adaƉted and ŵodified tŚe validated ZaƉid teigŚt >oss YƵestionnaire (RWLQ) for jƵdo (Artioli 
et al., 2010) and tŚe ƋƵestionnaire Ƶsed for tŚe teigŚt >oss Practices for Elite :Ƶdokas (Štangar et al., 2022). Th e  
ƋƵestionnaire ǁas created and distriďƵted Ƶsing tŚe online sƵrveǇ tool ϭ<A via eŵails to tŚe clƵďs and ŵeŵďers of tŚe 
Slovenian :Ƶdo Association and YZ codes in tŚe clƵďs͘ �escriƉtive statistics ǁere Ɖerforŵed Ƶsing SPSS version ϯϭ͘

RES U L T
In total, Ϯϱ Ɖarents filled oƵt tŚe ƋƵestionnaire in tŚe cadet hϭ8 categorǇ͘ Eleven Ɖarents ǁere ŵale, and foƵrteen ǁere 
feŵale, ǁŚile ϭϰ of tŚeir cŚildren ǁere ŵale and ϭϭ ǁere feŵale͘ According to tŚe rƵles and regƵlations of tŚe Slovenian 
KlǇŵƉic CoŵŵiƩee, onlǇ five cŚildren ǁere not categorised as atŚletes͘ 

Figure 1. Data regarding parents' communication with coaches

dŚe data froŵ Ɖarents of hϭ8 jƵdokas sŚoǁ tŚat onlǇ ϯϮй reƉorted receiving inforŵation or coŵŵƵnication froŵ 
coacŚes regarding tŚe decision on seƫng tŚe ǁeigŚt categories ďefore tŚe start of tŚe coŵƉetitive season͘ In coŵƉarison, 
ϲ8й of Ɖarents indicated no sƵcŚ coŵŵƵnication͘ Zegarding cŚildren s͛ raƉid ǁeigŚt loss (RWL) for coŵƉetition, ϳϮй of 
Ɖarents reƉorted tŚat tŚeir cŚild Śad to redƵce ďodǇ ŵass Ɖrior to coŵƉetitions, Ϯϰй reƉorted tŚat tŚeir cŚild did not, 
and ϰй ǁere ƵnsƵre͘ AdditionallǇ, ϰϬй of Ɖarents noted tŚat coacŚes coŵŵƵnicated aďoƵt tŚe need for Zt> ďefore 
coŵƉetition, ǁŚereas tŚe ŵajoritǇ (60%) reƉorted no coacŚ coŵŵƵnication on tŚe Zt> need ďefore coŵƉetition͘
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D I S CU S S ION
dŚe Ɖresent stƵdǇ resƵlts ŚigŚligŚt a notaďle coŵŵƵnication gaƉ ďetǁeen coacŚes and Ɖarents in tŚe conteǆt of ǁeigŚt 
ŵanageŵent aŵong hϭ8 jƵdokas͘ AltŚoƵgŚ tŚe ŵajoritǇ of atŚletes reƉortedlǇ engaged in raƉid ǁeigŚt loss (RWL)
ďefore coŵƉetition, less tŚan Śalf of Ɖarents indicated receiving inforŵation or gƵidance froŵ coacŚes on ǁeigŚtͲ
categorǇ decisions or Zt> needs ďefore coŵƉetitions͘ dŚis finding sƵggests a lack of strƵctƵred dialogƵe and edƵcational 
sƵƉƉort in tŚe coacŚʹatŚleteʹƉarent triangle, ǁŚicŚ ŵaǇ contriďƵte to tŚe Ɖersistence of Ƶnsafe ǁeigŚtͲŵanageŵent 
ďeŚavioƵrs in ǇoƵtŚ jƵdo͘

PrevioƵs researcŚ eŵƉŚasises tŚat eīective coŵŵƵnication and collaďoration aŵong coacŚes, atŚletes, and Ɖarents 
are essential for fostering a ŚealtŚǇ sƉorting environŵent (Hellstedt, 1987; Lisinskiene et al., 2019; Santos et al., 2024). 
tŚen coŵŵƵnication is Ɖoor or inconsistent, ǇoƵtŚ atŚletes ŵaǇ relǇ on Ɖeer or inforŵal soƵrces of advice, ǁŚicŚ oŌen 
Ɖroŵote ŚarŵfƵl ǁeigŚtͲcƵƫng ďeŚaviors͘ SƵcŚ Ɖractices are ƉarticƵlarlǇ concerning in ǇoƵtŚ jƵdo ƉoƉƵlations, as Zt> 
can lead to severe acƵte and cŚronic conseƋƵences, inclƵding deŚǇdration, Śorŵonal iŵďalance, and iŵƉaired groǁtŚ 
and develoƉŵent (Lakicevic et al., 2022).

Doreover, oƉen coŵŵƵnication is vital for an atŚleteΖs ǁellͲďeing and an iŵƉortant Ɖrotective ŵecŚanisŵ for coacŚes, 
ŚelƉing tŚeŵ fƵlfil tŚeir dƵtǇ of care and safegƵard against etŚical or legal reƉercƵssions related to an atŚleteΖs ŚealtŚ 
(Mayhead, 2023)͘ tŚen Ɖroďleŵs arise, coacŚes ŵigŚt ďe tŚe first ones to ďe ďlaŵed (Knight & Harwood, 2009). 
dŚerefore, ǁe sƵggest tŚat coacŚes sŚoƵld set tŚe ǁeigŚt categorǇ of tŚeir ǇoƵtŚ atŚletes at tŚe ďeginning of tŚe 
season, togetŚer ǁitŚ Ɖarents and atŚletes͘ In tŚis ǁaǇ, Ɖarents and atŚletes sŚoƵld ďe aǁare of Ɖossiďle Zt> ďefore 
coŵƉetitions, and tŚis sŚoƵld also ďe clearlǇ stated to tŚeŵ froŵ tŚe coacŚΖs side͘ &ostering sŚared Ɖoǁer distriďƵtion 
and resƉonsiďilitǇ aŵong coacŚes, atŚletes, and Ɖarents reƋƵires oƉen coŵŵƵnication and clearlǇ defined roles͘ 
dŚe coŵƉleǆitǇ of tŚis collaďorative Ɖrocess ŚigŚligŚts tŚe necessitǇ for ŵƵtƵal Ƶnderstanding of eacŚ ƉartǇ s͛ rigŚts, 
dƵties, and ƉrocedƵres, ensƵring tŚat decisionͲŵaking and oƵtcoŵes are vieǁed as sŚared resƉonsiďilities ratŚer tŚan 
ďelonging to a single individƵal (Ntalachni et al., 2025). 

CONCL U S ION
dŚe Ɖresent stƵdǇ ŚigŚligŚts a sƵďstantial gaƉ in coacŚͲƉarentsΖ coŵŵƵnication regarding ǁeigŚtͲcategorǇ decisions and 
raƉid ǁeigŚtͲloss (RWL) Ɖractices aŵong hϭ8 jƵdokas͘ dŚe findings indicate tŚat ǁŚile Zt> is coŵŵon in tŚis age groƵƉ, 
ǁŚile strƵctƵred dialogƵe and joint decisionͲŵaking ďetǁeen coacŚes and Ɖarents are largelǇ aďsent͘ 'iven tŚe knoǁn 
ƉŚǇsiological and ƉsǇcŚological risks associated ǁitŚ Zt> in ǇoƵtŚ atŚletes, tŚis coŵŵƵnication gaƉ reƉresents a critical 
area for intervention͘ dŚerefore, estaďlisŚing oƉen, transƉarent, and consistent coŵŵƵnication ǁitŚin tŚe coacŚʹ
a t h l e t e –p ar e n t  (C–A–P) triangle is essential to ensƵre inforŵed decisionͲŵaking, distriďƵte resƉonsiďilitǇ reasonaďlǇ, and 
safegƵard ďotŚ atŚlete ǁelfare and coacŚ accoƵntaďilitǇ͘ Parents sŚoƵld ďe involved in seƫng realistic ǁeigŚt categories 
at tŚe start of tŚe season, ǁŚicŚ coƵld ŚelƉ alignͬŵanage eǆƉectations, redƵce riskǇ ǁeigŚtͲŵanageŵent ďeŚavioƵrs, 
and foster sŚared resƉonsiďilitǇ for ďotŚ sƵccess and setďacks͘ &ƵtƵre ǁork sŚoƵld eǆƉand tŚese findings ďǇ inclƵding 
larger saŵƉles, coacŚesΖ and atŚletesΖ ƉersƉectives and eǆƉloring Śoǁ edƵcational Ɖrograŵs or ƉolicǇ fraŵeǁorks can 
strengtŚen cooƉeration and etŚical Ɖractice in jƵdo͘
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dŚe �eveloƉŵent, �isseŵination, and Assessŵent of a 
<noǁledge dranslation dool for �isordered Eating and �odǇ 

Iŵage in :Ƶdo

Jade C. Eccles, Stacy Winter
St Mary’s University, London, UK

ABS TRACT
dŚis stƵdǇ aiŵed to address tŚe knoǁledgeͲtransfer gaƉ tŚat eǆists ǁitŚin tŚe field of disordered eating and ďodǇ iŵage 
dissatisfaction in jƵdo͘ A coŵƉosite leƩer to ǇoƵnger self ǁas translated into aƵdio and video resoƵrces͘ In total, ϯϳ 
ƉarticiƉants (athletes, coaches, parents, and practitioners) engaged ǁitŚ tŚe resoƵrces and Ɖrovided feedďack ǁitŚin 
an online sƵrveǇ͘ dŚeŵatic analǇsis identified foƵr tŚeŵes: dŚe eŵotive iŵƉact, issƵes raised in tŚe resoƵrce, take 
Śoŵe ŵessages, and fƵtƵre disseŵination and edƵcation͘ ParticiƉants reŇected on ŚarŵfƵl cƵƫng ǁeigŚt Ɖractices, 
eŵƉŚasised disseŵination to ǇoƵtŚ atŚletes, coacŚes, and Ɖarents, and acknoǁledged tŚe longͲterŵ ŚealtŚ risks tŚat 
tŚe resoƵrces ŚigŚligŚted͘ 

INTROD U CTION
dŚe ŵental ŚealtŚ and ǁellďeing of elite atŚletes Śave received increasing aƩention in ďotŚ tŚe scientific literatƵre and 
sƉorting organisations (Lundqvist et al., 2023)͘ SƉorts ƉarticiƉation, its related ƉressƵres, and ďodǇ iŵage dissatisfaction, 
ƉƵt atŚletes at greater risk for tŚe develoƉŵent of disordered eating coŵƉared to tŚe general ƉoƉƵlation, ǁitŚ eating 
disorders ďeing one of tŚe ŵost reƉorted ƉsǇcŚiatric ƉatŚologies in elite sƉort (Karrer et al., 2020)͘ Indeed, disordered 
eating, eating disorders, and ďodǇ iŵage dissatisfaction in atŚletes Śave received a large aŵoƵnt of ŵedia coverage͘ &or 
eǆaŵƉle, in ϮϬϮϬ, tŚe ��C released tǁo docƵŵentaries, one Ɖresented ďǇ forŵer atŚlete Colin :ackson (Sport’s Hidden 
Crisis) and tŚe otŚer ďǇ retired England cricketer &reddie &lintoī (Living with Bulimia). 

EonetŚeless, a knoǁledgeͲtransfer gaƉ aƉƉears to eǆist, Ɖreventing Ɖotential Ƶsers sƵcŚ as atŚletes, coacŚes, and 
Ɖractitioners froŵ addressing ŵental ŚealtŚ and ǁellďeing concerns (Lundqvist et al., 2023)͘ titŚ docƵŵented 
disseŵination and researcŚ translation ďarriers Ɖresent, it stresses tŚe iŵƉortance of develoƉing aƉƉroƉriate knoǁledge 
translation tools for tŚese Ɖotential Ƶsers (Everard et al., 2023)͘ KƵtside of elite sƉort, knoǁledge translation training 
Ɖrograŵŵes Śave ďeen Ƶsed to ŚelƉ teacŚers, fitness instrƵctors, and ƉƵďlic ŚealtŚ Ɖractitioners identifǇ disordered 
eating, ǁitŚ increased knoǁledge and confidence levels regarding associated sǇŵƉtoŵs (McVey et al., 2008)͘ Also aiding 
in tŚe Ɖrevention of disordered eating, are ďodǇ iŵage dissatisfaction interventions, ǁŚicŚ can ŚelƉ to decrease negative 
iŵage ƉerceƉtions, and increase ďodǇ esteeŵ and aƉƉearance satisfaction (Franko et al., 2013). 

dŚe ƉƵrƉose of tŚis stƵdǇ ǁas to (1) constrƵct a video and aƵdio resoƵrce and (2) assess tŚe Ɖotential Ƶsers͛ ƉerceƉtions 
of tŚese resoƵrces͘ As sƵcŚ, ǁe aiŵed to ďridge tŚe disordered eating and ďodǇ iŵage dissatisfaction knoǁledgeͲ
transfer gaƉ ďǇ translating a coŵƉosite leƩer and disseŵinating tŚe constrƵcted resoƵrces to assess tŚeir iŵƉact ǁitŚ 
Ɖotential Ƶsers͘

RES OU RCE CREATION METH OD

Procedure
dŚe resoƵrces ǁere created Ƶsing a coŵƉosite leƩer to a ǇoƵnger self tŚat ǁas created in an earlier stƵdǇ ďǇ tŚe aƵtŚors 
ǁitŚ ϭϱ retired jƵdoka (6 male, 9 female; Mean age = 42.7, SD = 11.4 years)͘ Here eacŚ retired jƵdoka Ɖartook in tǁo 
intervieǁs and ǁere asked to tŚink of a tiŵe ǁitŚin tŚeir coŵƉetitive career tŚeǇ ǁoƵld Śave liked to receive a leƩer 
froŵ tŚeir older, ǁiser, and ŵore knoǁledgeaďle self͘  dŚe eǆƉeriences and voices of all ϭϱ ƉarticiƉants ǁere analǇsed 
and integrated into a single accoƵnt͘ As sƵcŚ, tŚe leƩer sŚoƵld ďe read as coŵing froŵ a singƵlar coŵƉosite cŚaracter 
in relation to advice tŚat ŚeͬsŚe ǁoƵld give tŚeir ǇoƵnger self on tŚeir jƵdo joƵrneǇ͘ A voiceover ǁas created initiallǇ 
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for tŚe aƵdio resoƵrce ďǇ tŚe first aƵtŚor (female) and a close friend (male), ensƵring reƉresentation, relataďilitǇ, and 
t r an s f e r ab i l i t y  (Everard et al., 2023)͘ dŚe video ǁas tŚen generated, Ƶsing jƵdo training sessions, closeͲƵƉ, and sƉecific 
footage to ŚigŚligŚt iŵƉortant sections of tŚe leƩer, ensƵring resonation (Szedlak et al., 2019). 

Participants
dŚe ƉarticiƉants for tŚe video resoƵrce inclƵded tŚe first aƵtŚor, a close friend, and ŵeŵďers of a ŵartial arts clƵď͘ do 
ďe a ŵeŵďer of tŚe clƵď, all ŵeŵďers, Ɖarents, and gƵardians signed a ǁaiver forŵ stating tŚeǇ agreed to ďeing filŵed 
and ƉŚotograƉŚed͘ dŚe first aƵtŚor also ŵade all tŚose aǁare tŚis sƉecific filŵing ǁas taking Ɖlace and its ƉƵrƉose͘ Eo 
one oďjected to tŚis, and tŚe filŵing coŵŵenced͘  

Results
dǁo resoƵrces ǁere created froŵ tŚe coŵƉosite leƩer to ǇoƵnger self: sideo ZesoƵrce and AƵdio ZesoƵrce͘ A link ǁas 
also Ɖrovided to tŚe ƉarticiƉants for tŚe ǁriƩen version: >eƩer ZesoƵrce͘

RES OU RCE IMP ACT METH OD

Participants 
dŚe researcŚ ǁas condƵcted ǁitŚ Ɖotential Ƶsers (athletes, coaches, parents, and practitioners)͘ In total, ϯϳ ƉarticiƉants 
(Mean age = 40, SD = 14 years old), ϭϱ atŚletes, ϭϭ coacŚes, ϭϭ Ɖarents, siǆ Ɖractitioners, and tǁo otŚer (i.e., former 
athletes) Ɖrovided ǁriƩen inforŵed consent to Ɖartake in tŚe researcŚ͘ 

Procedure
An online sƵrveǇ ǁas created Ƶsing :isc͘ dŚe first section consisted of deŵograƉŚic ƋƵestions and ďackgroƵnd inforŵation, 
ǁŚere ƉarticiƉants ǁere asked to sƉecifǇ ǁŚicŚ Ɖotential Ƶser tŚeǇ ǁere (i.e., an athlete, coach, parent, practitioner, or 
other)͘ ParticiƉants ǁere Ɖrovided ǁitŚ links to tŚe video, aƵdio, and ǁriƩen resoƵrce, ďƵt ǁere onlǇ asked to listen to 
tŚe aƵdio file if tŚeǇ ǁere visƵallǇ iŵƉaired͘ dŚe Ɖotential Ƶsers ǁere asked a nƵŵďer of oƉen ƋƵestions to assess tŚe 
resoƵrce iŵƉact͘ EǆaŵƉle ƋƵestions inclƵded: tŚat are ǇoƵr initial tŚoƵgŚts aďoƵt tŚe resoƵrce͍ In ǁŚat ǁaǇ does it 
iŵƉact ǇoƵ͍ tŚat ǁoƵld ǇoƵr takeͲŚoŵe ŵessage ďe͍ tŚo do ǇoƵ tŚink tŚis resoƵrce ǁoƵld iŵƉact tŚe ŵost, and 
ǁŚǇ͍ dŚe sƵrveǇ conclƵded ďǇ asking ƉarticiƉants if tŚeǇ Śad anǇ fƵrtŚer coŵŵents, and a tŚank ǇoƵ note͘ 

Data Analysis
&reeͲteǆt coŵŵents ǁere retrieved froŵ :isc and analǇsed tŚeŵaticallǇ (Braun & Clarke, 2006)͘ ZesƉonses ǁere read 
and reͲread, data codes ǁere generated, ǁŚicŚ ǁere tŚen Ƶsed to develoƉ Ɖotential tŚeŵes͘ dŚese ǁere tŚen revieǁed 
ďǇ ďotŚ aƵtŚors, ďefore ďeing defined and naŵed, and tŚe reƉort ǁriƩen ƵƉ͘ 

RES U L TS
&olloǁing tŚeŵatic analǇsis, foƵr tŚeŵes ǁere develoƉed: dŚe eŵotive iŵƉact, issƵes raised in tŚe resoƵrce, take Śoŵe 
ŵessages, and fƵtƵre disseŵination and edƵcation͘ dŚese are Ɖresented ďeloǁ ǁitŚ direct ƉarticiƉant ƋƵotes, deƉicting 
tŚe end Ƶser, ǁitŚ ƉseƵdonǇŵs allocated for anonǇŵitǇ͘

The Emotive Impact
dŚis tŚeŵe deŵonstrated tŚe eŵotive iŵƉact of tŚe resoƵrces͘ ParticiƉants felt: ͞hncoŵfortaďle, concerned, and even 
a liƩle ďit disgƵsted͟ (Jo, practitioner), indicating tŚe ƉoǁerfƵl eŵotions tŚe resoƵrces elicited͘ Kne ƉarticiƉant felt tŚat 
tŚe resoƵrce ŵaǇ Śave ďeen triggering: ͞ I Śad an eating disorder in ŵǇ teenage Ǉears and ǁatcŚing a verǇ sliŵ girl telling 
ŵe not to ǁorrǇ aďoƵt ŵǇ ǁeigŚt ǁoƵld Śave ďeen triggering ďack tŚen͟ (Anna, retired athlete). 

dŚe resoƵrces also ŚelƉed ƉarticiƉants consider coŵƉonents of jƵdo tŚat tŚeǇ ŵaǇ not Śave done ƉrevioƵslǇ, sƵcŚ as 
living in ŚƵnger and loneliness:
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dŚe resoƵrce ŚigŚligŚted asƉects I Śad not ƉrevioƵslǇ considered e͘g͘, living in ŚƵnger and tŚe loneliness and isolation 
associated ǁitŚ tŚis tŚat atŚletes ŵigŚt eǆƉerience everǇ tiŵe tŚeǇ go tŚroƵgŚ a ǁeigŚt cƵƫng Ɖeriod and Śoǁ tŚeǇ 
ŵaǇ never Śave a ŚealtŚǇ relationsŚiƉ ǁitŚ food again (Emily, practitioner). 

Issues Raised in the Resource
dŚe resoƵrces ŚelƉed forŵer atŚletes to reŇect on tŚeir Ɖast eǆƉeriences: ͞ I can reŵeŵďer tŚe ƵnŚealtŚǇ ǁeigŚt cƵƫng 
Ɖractices and training in ďin ďags to deŚǇdrate͘ It takes ŵe ďack to a verǇ ƵnŚealtŚǇ tiŵe ǁŚere ŵǇ relationsŚiƉ ǁitŚ 
food ǁas all aďoƵt tŚat cƵt͟ (Sharon, coach)͘ dŚe social eleŵent of cƵƫng ǁeigŚt ǁas also ƉortraǇed in tŚe resoƵrces, 
ǁŚicŚ ŚigŚligŚted tŚe loneliness and isolation tŚat atŚletes ǁŚo engage in cƵƫng ǁeigŚt eǆƉerience: ͞ Having cƵt ǁeigŚt 
for coŵƉetitions in tŚe Ɖast I Ƶsed to feel so lonelǇ, esƉeciallǇ as I ǁas a firstͲǇear stƵdent in ƵniversitǇ and in tƵrn, ŵissed 
oƵt or didn͛t fƵllǇ enjoǇ ŵanǇ social events͟ (Martin, current athlete)͘ Concerns sƵrroƵnding tŚe longͲterŵ iŵƉlications 
of cƵƫng ǁeigŚt ǁere also noted ďǇ Ɖarents: ͞It ŵakes ŵe tŚink aďoƵt tŚe longͲterŵ iŵƉacts of cƵƫng ǁeigŚt͘ I ǁorrǇ 
aďoƵt cŚildren cƵƫng ǁeigŚt and tŚis restricting tŚeir groǁtŚ and develoƉŵent oƵtside jƵdo͘ dŚeǇ are not considering 
tŚe longͲterŵ iŵƉact and jƵst sŚortͲterŵ goalsͬǁinning͟ (Yvonne). 

Take Home Messages
dŚe ƉarticiƉants recognised tŚat ǁŚile ǁeigŚt is an innate Ɖart of ǁeigŚt categorised sƉorts, it sŚoƵld not dictate an 
atŚlete s͛ life, as tŚeǇ need to groǁ and develoƉ as an individƵal oƵtside of sƉort too:

zoƵr ǁeigŚt is iŵƉortant as a coŵƉetitive jƵdoka, ďƵt it is not tŚe ŵost iŵƉortant tŚing in tŚe ǁorld, and altŚoƵgŚ jƵdo 
ǁill ďe a ďig Ɖart of ǇoƵr life, tŚere ǁill ďe life aŌer jƵdo tŚat is jƵst as iŵƉortant (Jack, parent).

dŚe resoƵrces ŵade tŚe ƉarticiƉants ƋƵestion ǁŚetŚer cƵƫng ǁeigŚt ďenefits sƉorts Ɖerforŵance, deŵonstrating tŚat 
tŚeǇ got tŚe ƉarticiƉants to tŚink and reŇect: 

I loved tŚe section aďoƵt not ďeing afraid to ŵove ƵƉ a ǁeigŚt categorǇ, listening to ǇoƵr ďodǇ, groǁing and develoƉing 
into a ǁeigŚt categorǇ, fƵelling ǇoƵr Ɖerforŵance, and Ƶsing and relǇing on ǇoƵr jƵdo aďilitǇ as Ɖroviding a ŚealtŚǇ 
alternative͘ dŚere needs to ďe so ŵƵcŚ ŵore eŵƉŚasis on tŚis vs tŚe old ƵnŚealtŚǇ ŵǇtŚ tŚat ďeing ligŚter is ďeƩer͘  It 
gives ŚoƉe tŚat tŚe cǇcle can ďe ďroken͊ (Emily, practitioner)

Future Dissemination and Education
dŚe ƉarticiƉant resƉonses to tŚe final sƵrveǇ ƋƵestion: ͞tŚo do ǇoƵ tŚink tŚis resoƵrce ǁoƵld iŵƉact tŚe ŵost͍͟ 
Ɖrovided insigŚt into ǁŚo tŚe resoƵrces sŚoƵld ďe disseŵinated to͘ dŚe ŵajoritǇ, ϳϯй of tŚe ƉarticiƉants, ďelieved tŚat 
tŚe resoƵrces ǁoƵld ŵost iŵƉact ǇoƵtŚ atŚletes:

It s͛ iŵƉortant to eǆƉlain to tŚeŵ tŚat it s͛ aďsolƵtelǇ alrigŚt to cŚange ǁeigŚt categories related to tŚeir cƵrrent ǁeigŚt, 
as it ǁill ƉƵt less ƉressƵre on tŚeir ŵental ŚealtŚ and overall ǁellďeing, and tŚeǇ ǁill ďe aďle to enjoǇ tŚeir sƉort joƵrneǇ 
as tŚeǇ sŚoƵld do (Lydia, current athlete)

AnotŚer iŵƉortant groƵƉ ǁas ƉarentsͬgƵardians (30%): ͞Parents, esƉeciallǇ tŚose ǁŚo see ligŚter as a ǁaǇ of sƵccess 
in earlǇ jƵdo careers͟ (Sharon, coach)͘ CoacŚes ǁere also identified as a keǇ groƵƉ (19%): ͞HelƉ tŚeŵ sƵƉƉort tŚeir 
atŚletes in ŚealtŚier ǁaǇs, creating a ďeƩer ďalance ďetǁeen Ɖerforŵance and ǁellďeing in ǁeigŚtͲfocƵsed sƉorts͟ 
(Tariq, parent). 

D I S CU S S ION
tŚen engaging ǁitŚ tŚe resoƵrces, ƉarticiƉants felt ƵƉset, disaƉƉointed, Ƶncoŵfortaďle, concerned, and disgƵsted͘ 
dŚese eŵotions ǁere elicited not onlǇ ďecaƵse of tŚe content of tŚe resoƵrces, ďƵt also tŚe ǁaǇ tŚeǇ ǁere created, 
tŚroƵgŚ Ƶsing sƉecific and closeͲƵƉ footage and incorƉorating eŵotive ďackgroƵnd ŵƵsic͘ dŚe atŚletes and coacŚes 
reŇected on tŚeir Ɖast eǆƉeriences of cƵƫng ǁeigŚt ǁŚen engaging ǁitŚ tŚe resoƵrces, and in reͲeǆƉeriencing tŚese 
events and eŵotions, a Ɖersonal connection ǁas forŵed (Everard et al., 2023). 

dŚe resoƵrces raised iŵƉortant issƵes regarding cƵƫng ǁeigŚt, sƵcŚ as tŚe ƵnŚealtŚǇ cƵƫng ǁeigŚt Ɖractices, tŚe 
associated social reƉercƵssions, and ƉŚǇsical and ŵental ŚealtŚ conseƋƵences͘ Zaising aǁareness of tŚe iŵƉacts of 
cƵƫng ǁeigŚt is as an iŵƉortant factor in tŚe earlǇ identification and Ɖrevention of disordered eating in atŚletes (Wells 
et al., 2019).
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dŚe ƉarticiƉants identified several individƵals tŚat tŚe resoƵrces sŚoƵld ďe disseŵinated to, tŚe ŵost iŵƉortant one 
ďeing ǇoƵtŚ atŚletes͘ zoƵng atŚletes engaging in tŚese Ɖractices is concerning, as it can Śave ŵajor ƉŚǇsical and 
ƉsǇcŚological iŵƉlications͘ ParentsͬgƵardians and coacŚes ǁere also identified as groƵƉs tŚat tŚe resoƵrces sŚoƵld ďe 
disseŵinated to, as ǇoƵtŚ coŵďat sƉort atŚletes are ŚeavilǇ inŇƵenced ďǇ tŚese individƵals (Lakicevic et al., 2022). 

�eing encoƵraged not to cƵt ǁeigŚt and instead develoƉing and groǁing into a neǁ categorǇ ǁas one of tŚe keǇ take 
Śoŵe ŵessages͘ As sƵcŚ, tŚe translation of researcŚ into resoƵrces coƵld ďe sƵccessfƵllǇ argƵed, as tŚeǇ ǁere eīective 
in coŵŵƵnicating inforŵation to and fostering reŇection in tŚe ƉarticiƉants͘ 

CONCL U S ION
dŚroƵgŚ deŵonstrating Śoǁ tŚese resoƵrces ǁere develoƉed, ǁe ŚoƉe it ǁill reŵove soŵe of tŚe aŵďigƵitǇ sƵrroƵnding 
tŚe generation of knoǁledge translation tools (Everard et al., 2023), tŚerefore increasing ƵƉtake͘ dŚe resoƵrces sŚoƵld 
ďe disseŵinated to ƉoƉƵlations inside and oƵtside of jƵdo, ŚelƉing develoƉ a deeƉer Ƶnderstanding of Ƶnsafe cƵƫng 
ǁeigŚt Ɖractices, and tŚe conseƋƵences of tŚese ŵetŚods on ƉŚǇsiological and ƉsǇcŚological ŚealtŚ͘ 
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ABS TRACT
dŚis Ɖilot stƵdǇ investigates ďilirƵďin as a novel stress ďioŵarker in jƵdo atŚletes, coŵƉaring it ǁitŚ standard ďioŵarkers 
(cortisol, amylase, MDA) across ďlood, Ƶrine, and saliva͘ hsing a ŚigŚͲtŚroƵgŚƉƵt ŇƵoroŵetric assaǇ (HUG), ďilirƵďin and 
its conjƵgate ǁere ƋƵantified ďefore and aŌer training and coŵƉetition͘ dŚe findings Ɖosition ďilirƵďin not onlǇ as a 
liver fƵnction indicator ďƵt as a Ɖositive, adaƉtive ďioŵarker of antioǆidant resƉonse, sƵƉƉorting its Ƶse for nonͲinvasive 
ŵonitoring of atŚlete ŚealtŚ, recoverǇ, and overtraining risk͘

Keywords: bilirubin, oxidative stress, judo, non-invasive monitoring, biomarkers, cortisol 

INTROD U CTION
Dost stƵdies condƵcted over tŚe Ɖast tǁo decades Śave consistentlǇ reƉorted increased oǆidative stress, regardless of 
tŚe tǇƉe or intensitǇ of activitǇ (Power, 2020; Squillacioti, 2021)͘ :Ƶdo, in ƉarticƵlar, is an acǇclic sƉort ǁŚose Ɖerforŵance 
deƉends on a coŵďination of diīerent ƉŚǇsical aďilities, ǁitŚ ŚigŚͲintensitǇ, interŵiƩent actions (Gandouzi, 2023). 
Kǆidative stress can contriďƵte to ŵƵscle fatigƵe, inŇaŵŵation, and, in severe cases, an increased risk of overtraining 
(Finaud, 2006) and injƵrǇ (Lewis, 2020)͘ dŚe Ƶse of ďioŵarkers Śas ďecoŵe an essential ŵonitoring tool in sƉort and 
eǆercise ŵedicine, and ďilirƵďin is considered a good ďioŵarker of oǆidative stress as ǁell as a ƉoǁerfƵl antioǆidant 
(Woronyczová, 2022)͘ DoderatelǇ elevated ďilirƵďin concentrations ŵaǇ Ɖrovide adaƉtive and Ɖrotective advantages 
in resƉonse to oǆidative and inŇaŵŵatorǇ stress͘ AtŚletes, esƉeciallǇ elite atŚletes, tend to Śave ŚigŚer ďilirƵďin levels 
tŚan sedentarǇ individƵals͘ dŚis aƉƉears to ďe a Ɖrotective ƉŚǇsiological adaƉtation ratŚer tŚan ƉatŚologǇ (Witek, 2017). 
ConseƋƵentlǇ, ďilirƵďin sŚoƵld ďe interƉreted not onlǇ as a ŵarker of liver daŵage ďƵt also as a ƉotentiallǇ Ɖositive factor 
for ŚealtŚ and atŚletic Ɖerforŵance (Flack, 2023)͘ Donitoring atŚletic Ɖerforŵance dƵring training and coŵƉetition 
reƋƵires analǇtical ŵetŚods tŚat are fast, siŵƉle and ineǆƉensive, along ǁitŚ nonͲinvasive saŵƉling tecŚniƋƵes caƉaďle 
of indicating anǇ ƉsǇcŚological or ƉŚǇsical iŵďalance at an earlǇ stage to Ɖrevent failƵre or injƵrǇ͘ dŚe aiŵ of tŚis Ɖilot 
stƵdǇ is to evalƵate tŚe novel ďioŵarker ďilirƵďin in Ƶrine, saliva and ďlood oďtained froŵ :Ƶdo atŚletes͘ dŚe stƵdǇ 
develoƉs a fast, siŵƉle and ineǆƉensive ŵonitoring ŵetŚod, along ǁitŚ nonͲinvasive saŵƉling tecŚniƋƵes, to assess 
circƵlating levels of ďile Ɖigŵents and stress Ɖaraŵeters to evalƵate ďotŚ ƉsǇcŚological and oǆidative stress in individƵal 
:Ƶdo atŚletes͘

METH OD S

Subjects and sampling protocol
Eine ŵediƵŵͲlevel jƵdoka (four male, 16 - 22 years; five female, 14 - 27 years) f r o m  t h e  F r i u l i  Ve n e z i a Gi u l i a r e g i o n , It al y , 
ǁere recrƵited folloǁing an estaďlisŚed Ɖrotocol (Sist et al., 2022)͘ dŚe stƵdǇ ǁas sƵďŵiƩed to and aƉƉroved ďǇ tŚe 
EtŚics CoŵŵiƩee of tŚe hniversitǇ of drieste͘ Kne of tŚese atŚletes ǁas selected for closer oďservation dƵring a oneͲ
ǁeek :Ƶdo session to deterŵine Ɖaraŵeter valƵes across tŚe tŚree diīerent ďiological ŇƵids (Scheme 1), ǁŚereas Ƶrine 
and saliva saŵƉles froŵ tŚe otŚer atŚletes ǁere collected ďefore and aŌer a coŵƉetition͘
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Scheme 1. Blood, saliva and urine weekly monitoring program related to Athlete 1.

SaŵƉles ǁere selfͲcollected nonͲinvasivelǇ ďǇ tŚe atŚlete͘ &olloǁing tŚoroƵgŚ instrƵctions, stiŵƵlated saliva ǁas 
collected Ƶsing a sterile SaliveƩe (Sarstedt®) and Ƶrine in a sterile ϱϬ ŵ> &alcon tƵďe͘ dŚese saŵƉles ǁere ƉroŵƉtlǇ 
transƉorted to tŚe laď and froǌen at Ͳ8ϬΣC for later analǇsis (Sist et al., 2022)͘ CaƉillarǇ ďlood ǁas oďtained via a fingerͲ
Ɖrick device͘ 

Biochemical parameters
dŚe ƋƵantification of ďilirƵďin (BR) and its congener ďilirƵďin glƵcƵronide (BRG) eŵƉloǇs a ŚigŚͲtŚroƵgŚƉƵt ŇƵoroŵetric 
ŵetŚod ďased on Hh' fƵsion Ɖrotein (Pelizzo et al., 2023; Sist et al., 2023)͘ Creatinine (CRE) ǁas deterŵined Ƶsing tŚe 
:aīe ŵetŚod (1886)͘ Cortisol ǁas analǇǌed via HP>CͲhs ďased on a ŵetŚod ďǇ PiŚƵt et al͘ (2015) ǁitŚ ŵodifications͘ 
DalondialdeŚǇde (MDA) ǁas ŵeasƵred ďǇ HP>C ǁitŚ ŇƵorescence folloǁing Agarǁal et al͘ (2002)͘ AŵǇlase activitǇ ǁas 
ƋƵantified Ƶsing a coŵŵercial assaǇ kit (Sigma-Aldrich).

RES U L TS  AND  D I S CU S S ION
Assessing ďaseline ďilirƵďin levels in saliva and tŚeir cŚanges aŌer stressfƵl sitƵations is an innovative ŵeasƵre tŚat is 
not cƵrrentlǇ Ƶsed, as tŚe concentrations are verǇ loǁ and cannot ďe detected ďǇ conventional analǇtical ŵetŚods͘ 

Bilirubin recovery test
A sƉikeͲandͲrecoverǇ test ǁas condƵcted ďǇ adding knoǁn aŵoƵnts of �Z to knoǁn volƵŵes of a single Ɖool of saliva, 
Ƶrine sƉeciŵens and control (albumin solution)͘ Eo significant diīerence in �Z concentration ǁas foƵnd ďetǁeen saliva, 
Ƶrine, and tŚe alďƵŵin solƵtion (Table 1) indicating no ŵatriǆ eīect in tŚe assaǇ͘

Table 1. ZecoverǇ of �Z in ďlood, Ƶrine, and saliva Ƶnder sƉiking conditions͘  

Results were analyzed by 2-way ANOVA test using standard signi�cance level α = 0.05.

Quantification of BR and BRG
Figu r e  1(A) sŚoǁs tŚat �Z and �Z' valƵes in tŚe ďlood of atŚletes are in tŚe saŵe ʅD range and reŵain ǁitŚin 
ƉŚǇsiological ranges of ϭϭʹϮϭ ʅD and ϬʹϬ͘ϳ ʅD, resƉectivelǇ͘ In addition, eǆcess �Z resƵlting froŵ ƉŚǇsical activitǇ 
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aƉƉears to ďe raƉidlǇ eliŵinated as �Z', ƉarticƵlarlǇ tŚroƵgŚ Ƶrine and also tŚroƵgŚ ďile, to keeƉ levels ďeloǁ toǆic 
l i m i t s .

Figure 1. Bilirubin (BR) and conjugated bilirubin (BRG) concentrations in (A) blood, (B) urine, and (C) salive samples during the train-
ing week.

In Ƶrine, �Z and �Z' valƵes are in tŚe saŵe nŵolͬg creatinine range, as sŚoǁn in FigƵre ϭ�͘ �Z and �Z' in ŵorning Ƶrine 
saŵƉles at 8:ϬϬ Śave average valƵes of ϯ͘ϰ ц Ϭ͘ϵ nŵolͬg CZE and Ϯ͘8 ц Ϭ͘ϳ nŵolͬg CZE, resƉectivelǇ͘ In contrast, tŚese 
Ɖaraŵeters sŚoǁ a ŵarked increase in concentration aŌer a training session, rising ƵƉ to tŚe ϭϭ͘ϱ nŵolͬg CZE for �Z and 
ƵƉ to ϲ͘ϵ nŵolͬg CZE for �Z'͘ In saliva saŵƉles (Figure 1C), �Z valƵes ǁere alǁaǇs ŚigŚer tŚan �Z', ǁŚile in Ƶrine �Z' 
valƵes tended to reŵain ŚigŚer tŚan �Z, consistent ǁitŚ �Z ŵetaďolic clearance͘ 

Quantification of other stress biomarkers
D�A valƵes in Ƶrine aƉƉeared ŵore sensitive to ƉŚǇsical activitǇ tŚan tŚose ŵeasƵred in ďlood or saliva͘ dŚerefore, 
Ƶrine sƉeciŵens ǁere tŚe Ɖreferred ŵatriǆ in tŚe D�A ŵonitoring assessŵent͘ SalivarǇ, ƵrinarǇ, and ďlood D�A 
concentrations are reƉorted in Figure 2A͘ dŚe salivarǇ and ƵrinarǇ cortisol (S-CORT and U-CORT) concentrations aŌer 
diīerent ƉŚǇsical activities are reƉorted in Figure 2B͘ CoŵƉared to tŚe ŵeasƵreŵents at ƉreͲtraining events, ďotŚ 
hͲCKZd and SͲCKZd increased significantlǇ at ƉostͲtraining ƉŚases dϯ, dϳ and dϭϯ, ǁitŚ ǁide variations oďserved for 
U -CORT (Figure 2B)͘ dŚe resƵlts ŚigŚligŚted tŚat ŚigŚͲ and ŵiddleͲintensitǇ training diīerentlǇ increases tŚe ďodǇ s͛ 
cortisol and ɲͲaŵǇlase levels in ďotŚ saliva and Ƶrine͘ Dore ƉreciselǇ, greater variaďilitǇ is oďserved in hͲCKZd, ǁŚile 
converselǇ, greater variaďilitǇ is oďserved in salivarǇ ɲͲaŵǇlase (S-AA) (Figure 2C) ǁitŚ raƉid resƉonse ǁitŚ ŵarked Ɖeak 
valƵes at tŚe end of tŚe ƉŚǇsical eǆercise͘

Figure 2. (A) MDA concentrations in urine, saliva and blood, (B) salivary and urinary cortisol concentrations, (C) salivary and urinary 
amylase concentrations during training week.

DƵcŚ ŵore tŚan cortisol, ǁŚicŚ tends to reŵain elevated dƵring and aŌer Ɖeak stress, ɲͲaŵǇlase sŚoǁed a ŵore raƉid 
ƉaƩern, Ɖeaking iŵŵediatelǇ aŌer a stressfƵl event and tŚen ƋƵicklǇ retƵrning to ďaseline (Figure 2C)͘ dŚis ŵakes 
ɲͲaŵǇlase a ƵsefƵl indicator for detecting iŵŵediate cŚanges in stress activation, ǁŚereas cortisol Ɖrovides a ŵore 
coŵƉreŚensive and Ɖrolonged vieǁ of tŚe Śorŵonal resƉonse͘
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Effect of competition on bilirubin level and on oxidative stress parameters
In ŚigŚͲintensitǇ sƉorts sƵcŚ as :Ƶdo, ǁŚicŚ are cŚaracteriǌed ďǇ eǆƉlosive eīorts and intense eŵotional ƉressƵre, 
coŵƉetitions can generate significant ƉŚǇsiological and ƉsǇcŚological resƉonses͘ AŵǇlase and cortisol are coŵƉleŵentarǇ 
ďioŵarker of stress (Ciaccioni, 2024; Kivlighan, 2006; Salvador, 2003) and tŚe interaction ďetǁeen tŚese tǁo ďioŵarkers 
is coŵƉleǆ and deƉends on several factors, inclƵding tŚe dƵration and intensitǇ of stress, tŚe atŚlete s͛ training level, 
and tŚeir ƉsǇcŚological resƉonse to tŚe load͘ SͲAA and SͲCKZd in addition to oǆidative stress Ɖaraŵeters like �Z ǁere 
ŵeasƵred in eigŚt atŚletes (2–9) dƵring tŚree Ɖeriods (Figure 3B) and tŚe resƵlts are Ɖresented in Figu r e  3A. Al m o s t  al l  
tŚe atŚletes sŚoǁed a ŵarked increase in total �Z (TBR) i n  u r i n e  j u s t  b e f o r e  (T1) and aŌer coŵƉetition (T2) coŵƉared 
ǁitŚ dϬ͘ dŚe nƵŵďers on tŚe toƉ of ďars in FigƵre ϯA indicate tŚe SͲCKZd concentration͘ It can ďe seen tŚat ŚigŚer 
cortisol valƵes corresƉond to ŚigŚer d�Z valƵes͘ SͲAA (Figure 3C) sŚoǁed a significant increase froŵ tŚe rest Ɖeriod (T0)
to ϭ ŚoƵr ďefore tŚe coŵƉetition (T1), and tŚen sŚoǁed a trend toǁards a decrease aŌer tŚe event͘ SͲAA and SͲCKZd 
trend indicates ŚigŚer levels of ďotŚ anǆietǇ and ƉŚǇsical stress͘

Figure 3. Total BR in urine (bars), S-AA (in table) and S-CORT values (numbers on the bars as ng/mL) of athletes before and after Judo 
competition. (Grey bar = T0, yellow bar = T1, red bar = T2; dashed line indicates the average basal value T0 = 7.3 ± 3.7 nmol/g CRE 

and 7.6± 4.1 nmol/g CRE for female and male, respectively). 

Correlation analysis between all the parameters
All resƵlts oďtained for tŚe nine atŚletes ǁere statisticallǇ Ɖrocessed, and tŚe <endall correlations ǁere oďtained Ƶsing 
Z and ggƉlotϮ͘ dŚe saŵƉle siǌe is sŵall, and tŚe significance oďtained ŵaǇ ďe aīected ďǇ tŚis͖ tŚerefore, tŚis analǇsis 
sŚoƵld ďe considered ƉreliŵinarǇ͘ 

dŚere ǁas a Ɖositive correlation (α=0.283, p=0.028) ďetǁeen total ƵrinarǇ �Z (U-TBR) and total ďlood �Z (B-TBR)
sƵggesting tŚe ƉossiďilitǇ of ŵeasƵring �Z in Ƶrine ratŚer tŚan ďlood͘ dŚere is also a ǁeak correlation (α=0.383, p=0.059)
ďetǁeen salivarǇ and ƵrinarǇ �Z'͘ Hoǁever, as sŚoǁn in FigƵre Ϯ, Ƶrine valƵes are ŵore sensitive to ŵetaďolic cŚanges 
related to sƉorts activitǇ͘ Intense eǆercise can teŵƉorarilǇ increase ďilirƵďin levels in tŚe ďlood and Ƶrine, esƉeciallǇ if 
ŵƵscle daŵage is involved (e.g., through eccentric exercise) or if tŚere are cŚanges in liver ŵetaďolisŵ͘ Hoǁever, a fairlǇ 
strong correlation ďetǁeen hͲd�Z and �Ͳd�Z (blood) (α=0.283, p=0.028) sƵggests tŚat ďilirƵďin levels ŵaǇ indicate Śoǁ 
tŚe ďodǇ ŵanages detoǆification Ɖrocesses in ďotŚ tŚe liver and kidneǇs͘

SͲCKZd correlated ǁell ǁitŚ ƵrinarǇ aŵǇlase (U-AA) ɲсͲϬ͘ϱϯϰ, ƉфϬ͘ϬϬϭͿ, hͲ�Z (α=0.243, p=0.029), and hͲD�A (α=0.335, 
p=0.003), sƵggesting fairlǇ good correlations ďetǁeen ƉsǇcŚological and ƉŚǇsiological Ɖaraŵeters ǁŚicŚ coƵld indicate 
a redƵction in atŚletic Ɖerforŵance dƵring ďotŚ coŵƉetition and training͘ dŚe resƉonse of ďioŵarkers sƵcŚ as SͲAA and 
U -BRG (α=0.223, p=0.029) ŵaǇ indicate Śoǁ tŚe ďodǇ adaƉts to and ŵanages eǆercise͘ If tŚese ďioŵarkers are cŚronicallǇ 
elevated, it ŵaǇ ďe necessarǇ to revieǁ tŚe intensitǇ and freƋƵencǇ of eǆercise sessions͘ �ilirƵďin levels in Ƶrine, saliva, 
and ďlood are generallǇ ƉositivelǇ correlated, ǁŚicŚ is consistent ǁitŚ ƉŚǇsiological eǆƉectations͘ Correlations ǁitŚ 
cortisol are noteǁortŚǇ, as tŚeǇ sƵggest Ɖossiďle interactions ďetǁeen ƉsǇcŚoƉŚǇsical stress and ďilirƵďinͲrelated 
ŵetaďolisŵ or detoǆification Ɖrocesses͘ �Ǉ coŵďining ďioŵarkers of oǆidative stress (MDA), endocrine stress (cortisol), 
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and sǇŵƉatŚetic resƉonse (salivary amylase) ǁitŚ antioǆidant ŵarkers (bilirubin) i n  ac c e s s i b l e  m a t r i c e s  s u c h  as  s al i v a 
and Ƶrine, it is Ɖossiďle to create a Ɖersonaliǌed ďiocŚeŵical Ɖrofile to assess internal load, ŵonitor recoverǇ, Ɖrevent 
overtraining, and oƉtiŵiǌe Ɖerforŵance͘

CONCLUSIONS
dŚe stƵdǇ ŚigŚligŚted tŚat ďilirƵďin and ďilirƵďin glƵcƵronide, are not onlǇ ďǇͲƉrodƵcts of liver ŵetaďolisŵ ďƵt also 
ƉoǁerfƵl ďioŵarkers and antioǆidants in tŚe resƉonse to oǆidative stress indƵced ďǇ intense sƉorting activitǇ, sƵcŚ as 
:Ƶdo͘ AnalǇsis of diīerent ďiological ŵatrices (blood, urine, saliva) Śas sŚoǁn tŚat ďilirƵďin levels increase significantlǇ 
in resƉonse to training sessions or coŵƉetitions, in Ɖarallel ǁitŚ otŚer ďioŵarkers of ƉsǇcŚoƉŚǇsical stress sƵcŚ as 
cortisol, aŵǇlase, and ŵalondialdeŚǇde͘ hrine Śas Ɖroved to ďe a ƉarticƵlarlǇ sensitive ŵatriǆ for ŵonitoring ďilirƵďin 
levels, sŚoǁing an increase aŌer eǆercise and ďefore and aŌer coŵƉetition͘ dŚe resƵlts sƵggest tŚat ďilirƵďin sŚoƵld ďe 
considered as ŵarker of tŚe ďodǇΖs adaƉtation to increased oǆidative and inŇaŵŵatorǇ stress as reƉorted in ǁellͲtrained 
atŚletes tŚat eǆŚiďit ŚigŚer levels of ďilirƵďin͘ dŚese findings Ɖave tŚe ǁaǇ for tŚe Ƶse of ďilirƵďin as an accessiďle, 
nonͲinvasive, and inforŵative ďioŵarker, ƵsefƵl for ŵonitoring ŚealtŚ statƵs, recoverǇ, and tŚe risk of overtraining in 
atŚletes, sƵƉƉorting a ŵore Ɖersonaliǌed and Ɖreventive aƉƉroacŚ in sƉorts ŵedicine͘
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ABS TRACT
�ackgroƵnd: dŚe develoƉŵent of strengtŚ, Ɖoǁer, and endƵrance dƵring ǇoƵtŚ, alongside tecŚnical training, likelǇ 
contriďƵtes to ďeƩer sƉortͲsƉecific Ɖerforŵance (Franchini et al., 2007)͘ In jƵdo, tŚe SƉecial :Ƶdo &itness dest (SJFT)
is a validated field test tŚat ŵiŵics ŵatcŚ deŵands (Sterkowicz, 1995; Kons et al., 2020)͘ dŚis stƵdǇ eǆaŵined Śoǁ 
neƵroŵƵscƵlar fitness (muscular strength, power, and endurance measures) correlates ǁitŚ S:&d Ɖerforŵance in ǇoƵng 
jƵdo atŚletes͘ DetŚods: Kver ϮϱϬ ŵale and feŵale ǇoƵtŚ jƵdokas (≈12 – 16 years) ǁere assessed on neƵroŵƵscƵlar 
tests inclƵding ƵƉƉerͲďodǇ Ɖoǁer (medicine ball throw), loǁerͲďodǇ Ɖoǁer (vertical and horizontal jumps), m u s c u l ar  
endƵrance (push-ups and sit-ups), and ŚandgriƉ strengtŚ͘ All atŚletes coŵƉleted tŚe S:&d, ǁŚicŚ Ǉields a total nƵŵďer 
of tŚroǁs and an indeǆ (heart rate-based)͘ Pearson correlation analǇses (p<0.05) ǁere Ƶsed to deterŵine associations͘ 
ZesƵlts: EearlǇ all neƵroŵƵscƵlar tests sŚoǁed significant correlations ǁitŚ S:&d Ɖerforŵance͘ HigŚer valƵes in loǁerͲ
ďodǇ Ɖoǁer (e.g. standing long jump) and ŵƵscle endƵrance (push-ups, sit-ups) ǁere associated ǁitŚ ŵore tŚroǁs and 
a ďeƩer (lower) S:&d indeǆ (r ~0.36–0.46, p<0.01)͘ HandgriƉ strengtŚ and ŵedicine ďall tŚroǁ distance also disƉlaǇed 
ŵoderate Ɖositive correlations ǁitŚ total tŚroǁs (r ~0.30, p<0.01)͘ Correlations ǁere generallǇ stronger in ďoǇs tŚan 
girls, ďƵt tŚe overall trend ǁas consistent for ďotŚ seǆes͘ ConclƵsion: EeƵroŵƵscƵlar fitness encoŵƉassing ŵƵscƵlar 
Ɖoǁer, strengtŚ, and endƵrance is ƉositivelǇ related to jƵdoͲsƉecific Ɖerforŵance in ǇoƵtŚ͘ Stronger, ŵore ƉoǁerfƵl 
ǇoƵng atŚletes acŚieved ŵore tŚroǁs and a loǁer fatigƵe indeǆ in tŚe S:&d͘  dŚese findings Ƶnderscore tŚe iŵƉortance 
of develoƉing ƵƉƉer and loǁer liŵď Ɖoǁer and ŵƵscƵlar endƵrance to enŚance jƵdoͲsƉecific fitness in ǇoƵng jƵdokas 
(Detanico et al., 2018; Arazi et al., 2017).

Keywords: youth judo; muscle power; aerobic capacity; handgrip strength; Special Judo Fitness Test

INTROD U CTION
zoƵtŚ jƵdo Ɖerforŵance is knoǁn to deƉend on a ŵǇriad of ƉŚǇsical ƋƵalities, inclƵding strengtŚ, Ɖoǁer, and endƵrance 
(Franchini et al., 2007; Tavares Júnior et al., 2023)͘ dŚe SƉecial :Ƶdo &itness dest (SJFT) is a ƉoƉƵlar field assessŵent to 
evalƵate jƵdoͲsƉecific conditioning, as it reƉrodƵces tŚe interŵiƩent tŚroǁing activitǇ and ƉŚǇsiological stress of a jƵdo 
m a t c h  (Franchini et al., 2007; Kons et al., 2020)͘ Prior stƵdies Śave estaďlisŚed tŚat S:&d Ɖerforŵance (e.g. number of 
throws completed) relates to ďotŚ aeroďic and anaeroďic Ɖoǁer of atŚletes (Tavares Júnior et al., 2023; Detanico et al., 
2018)͘ &or instance, tŚe nƵŵďer of tŚroǁs in tŚe S:&d Śas sŚoǁn ŵoderateͲtoͲŚigŚ correlations ǁitŚ laďoratorǇ ŵeasƵres 
like anaeroďic tŚresŚold velocitǇ (r≈0.60) and increŵental eǆercise Ɖeak velocitǇ (r≈0.70) (Franchini et al.2009). Th e s e  
oďservations sƵggest tŚat jƵdokas ǁŚo are ŵore ƉoǁerfƵl and Śave greater endƵrance tend to Ɖerforŵ ďeƩer in sƉortͲ
sƉecific tests͘ AdditionallǇ, neƵroŵƵscƵlar aƩriďƵtes sƵcŚ as ƵƉƉerͲďodǇ strengtŚ and loǁerͲďodǇ eǆƉlosive Ɖoǁer are 
tŚoƵgŚt to contriďƵte significantlǇ to Ɖerforŵance in jƵdo eǆercises and coŵƉetition (Bouzouaelgh et al., 2023; Detanico 
et al., 2012).

Hoǁever, tŚere is liŵited inforŵation focƵsing sƉecificallǇ on ǇoƵng atŚletes and tŚe range of ďasic neƵroŵƵscƵlar tests 
tŚat ŵigŚt Ɖredict tŚeir jƵdoͲsƉecific fitness͘ IdentifǇing ǁŚicŚ fitness variaďles ŵost stronglǇ relate to S:&d Ɖerforŵance 
in adolescents coƵld gƵide coacŚes in designing ageͲaƉƉroƉriate training Ɖrograŵs (Franchini et al 2013). K o n s  e t  al . 
(2020) reƉorted tŚat in ǇoƵtŚ (ages 11–16), ŵeasƵres of loǁerͲďodǇ Ɖoǁer (standing long jump) and griƉ strengtŚ 
eǆƉlained aďoƵt ϯϬй of tŚe variance in S:&d resƵlts (Detanico et al., 2020)͘ SiŵilarlǇ, earlier ǁork ďǇ �etanico et al͘ (2012)
foƵnd tŚat ďotŚ aeroďic caƉacitǇ and ŵƵscle Ɖoǁer ǁere keǇ deterŵinants of tŚroǁs coŵƉleted in tŚe S:&d (Bouzouaelgh 
et al., 2023)͘ dŚese stƵdies Ƶnderline a ŵƵltiͲfactorial inŇƵence, ďƵt a coŵƉreŚensive analǇsis incorƉorating varioƵs 
strengtŚ, Ɖoǁer, and endƵrance tests in ǇoƵng jƵdokas is needed͘
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dŚis stƵdǇ aiŵs to evalƵate tŚe correlation ďetǁeen an arraǇ of neƵroŵƵscƵlar fitness tests and S:&d Ɖerforŵance in 
ǇoƵng jƵdo atŚletes͘ te ŚǇƉotŚesiǌe tŚat atŚletes ǁitŚ ŚigŚer ŵƵscƵlar Ɖoǁer, strengtŚ, and endƵrance ǁill Ɖerforŵ 
significantlǇ ďeƩer on tŚe S:&d (more throws, lower index)͘ �Ǉ ƉinƉointing tŚese relationsŚiƉs, tŚe stƵdǇ seeks to inforŵ 
training Ɖriorities for develoƉing jƵdokas͘

METH OD S
A saŵƉle of Ϯϳϭ ǇoƵtŚ jƵdokas (182 boys and 89 girls, aged 12–17 years) ǁitŚ ŵore tŚan tŚree Ǉears of Ɖractice at 
regional or national level ƉarticiƉated volƵntarilǇ, ǁitŚ inforŵed consent oďtained and etŚics aƉƉroval granted͘ In a 
single session, atŚletes Ƶnderǁent antŚroƉoŵetric ŵeasƵreŵents, a ďaƩerǇ of neƵroŵƵscƵlar tests, and tŚe SƉecial 
:Ƶdo &itness dest (SJFT)͘ EeƵroŵƵscƵlar fitness ǁas assessed tŚroƵgŚ ŵedicine ďall tŚroǁs (seated and standing, 3 
kg) for ƵƉƉerͲďodǇ Ɖoǁer, standing long jƵŵƉ and vertical jƵŵƉs (squat and countermovement) for loǁerͲďodǇ Ɖoǁer, 
ϯϬͲsecond ƉƵsŚͲƵƉ and sitͲƵƉ tests for ŵƵscƵlar endƵrance, and ŵaǆiŵal rigŚtͲ and leŌͲŚand griƉ strengtŚ Ƶsing a 
dǇnaŵoŵeter͘  dŚe S:&d folloǁed Sterkoǁicǌ s͛ standard Ɖrotocol (Sterkowicz, 1995), consisting of tŚree ďoƵts of tŚroǁs 
(15 s, 30 s, 30 s) ǁitŚ ϭϬ s intervals, recording tŚe total nƵŵďer of tŚroǁs and calcƵlating tŚe S:&d indeǆ as (HR_end + 
HR_1min)ͬtotal tŚroǁs, ǁŚere loǁer valƵes indicate ďeƩer Ɖerforŵance͘ �escriƉtive statistics and Pearson s͛ correlations 
ǁere aƉƉlied to eǆaŵine associations ďetǁeen fitness ŵeasƵres and S:&d oƵtcoŵes, inclƵding sƵďgroƵƉ analǇses ďǇ seǆ, 
ǁitŚ significance set at Ɖ ф Ϭ͘Ϭϱ͘

RES U L TS
dŚe atŚletes ǁere on average ϭϰ͘ϱ ц ϭ͘ϳ Ǉears old, corresƉonding to earlǇͲtoͲŵid adolescence͘ Significant correlations 
ǁere oďserved ďetǁeen nearlǇ all neƵroŵƵscƵlar tests and S:&d oƵtcoŵes, confirŵing oƵr ŚǇƉotŚesis͘ dŚe strongest 
associations ǁere foƵnd for eǆƉlosive Ɖoǁer and ŵƵscƵlar endƵrance: standing long jƵŵƉ correlated ƉositivelǇ ǁitŚ 
total tŚroǁs (r = 0.41) and negativelǇ ǁitŚ tŚe S:&d indeǆ (r = – 0.34), ǁŚile ƉƵsŚͲƵƉs sŚoǁed tŚe ŚigŚest correlation (r 
= 0.46 with throws; r = –0.38 with index, p < 0.01)͘ HandgriƉ strengtŚ also correlated ŵoderatelǇ ǁitŚ Ɖerforŵance (r 
≈ 0.31 – 0.36 with throws; r ≈ –0.21 to – 0.24 with index), ǁitŚ a sligŚtlǇ stronger eīect for tŚe leŌ Śand͘ Dedicine ďall 
tŚroǁ distances Śad tŚe ǁeakest correlations, tŚoƵgŚ still significant, sƵggesting tŚat isolated ƵƉƉerͲďodǇ Ɖoǁer is less 
critical tŚan integrated strengtŚ and endƵrance͘ tŚen analǇǌed ďǇ seǆ, ďoǇs generallǇ sŚoǁed stronger correlations, 
esƉeciallǇ in ŵedicine ďall tŚroǁs, ǁŚile girls ŵaintained significant associations ŵainlǇ in jƵŵƉs and endƵrance tests͘ 
Kverall, resƵlts consistentlǇ indicated tŚat ďeƩer neƵroŵƵscƵlar fitness ǁas linked to ŵore tŚroǁs and a loǁer fatigƵe 
indeǆ in tŚe S:&d for ďotŚ seǆes͘

Tabela 1. �escriƉtive AnalǇsis of tŚe SaŵƉle

Variable Total Sample (n=271) Boys (n=182) Girls (n=89)

Age ;ǇearsͿ ϭϰ͘ϱ ц ϭ͘ϳ ϭϰ͘ϳ ц ϭ͘ϲ ϭϰ͘ϭ ц ϭ͘ϳ

HeigŚt ;cŵͿ ϭϲϬ͘Ϯ ц ϭϬ͘ϯ ϭϲϯ͘ϰ ц ϵ͘8 ϭϱϰ͘ϭ ц ϵ͘Ϯ

�odǇ ŵass ;kgͿ ϱϰ͘ϳ ц ϭϮ͘ϱ ϱϳ͘ϵ ц ϭϮ͘ϯ ϰϵ͘Ϭ ц ϭϬ͘ϱ

zears of jƵdo Ɖractice ϯ͘ϵ ц ϭ͘8 ϰ͘Ϭ ц ϭ͘ϵ ϯ͘8 ц ϭ͘ϲ

Tabela 2. Correlations ďetǁeen neƵroŵƵscƵlar test Ɖerforŵance and S:&d resƵlts ;E сϮϳϭͿ͘

a) Test b) SJFT Index c) SJFT Total Throws

dͿ Seated Dedicine 
�all dŚroǁ ;ŵͿ eͿ ͲϬ͘ϭϮϯΎ fͿ Ϭ͘ϭϯϯΎ

gͿ Standing Dedicine 
�all dŚroǁ ;ŵͿ ŚͿ ͲϬ͘ϭϲϮΎΎ iͿ Ϭ͘ϭ8ϯΎΎ

jͿ Standing >ong 
:ƵŵƉ ;ŵͿ kͿ ͲϬ͘ϯϰϬΎΎ lͿ Ϭ͘ϰϭϰΎΎ
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ŵͿ SƋƵat :ƵŵƉ ;cŵͿ nͿ ͲϬ͘ϮϵϭΎΎ oͿ Ϭ͘ϯϲϬΎΎ

ƉͿ Co u n t e r m o v e m e n t  
:ƵŵƉ ;cŵͿ ƋͿ ͲϬ͘ϯϬϭΎΎ rͿ Ϭ͘ϮϵϲΎΎ

sͿ PƵsŚͲƵƉs ;ηͿ tͿ ͲϬ͘ϯϳϳΎΎ ƵͿ Ϭ͘ϰϲϭΎΎ

vͿ SitͲƵƉs ;ηͿ ǁͿ ͲϬ͘ϯϱϯΎΎ ǆͿ Ϭ͘ϯ8ϲΎΎ

ǇͿ HandgriƉ StrengtŚ 
ZigŚt ;kgͿ ǌͿ ͲϬ͘ϮϬϲΎΎ aaͿ Ϭ͘ϯϬϲΎΎ

ďďͿ HandgriƉ StrengtŚ 
>eŌ ;kgͿ ccͿ ͲϬ͘ϮϯϱΎΎ ddͿ Ϭ͘ϯϲϯΎΎ

Significance ** p < 0.01, * p < 0.05

Tabela 3. Correlations ďetǁeen neƵroŵƵscƵlar fitness tests and S:&d oƵtcoŵes in ŵale and feŵale jƵdokas

Test Male Index SJFT Male Total Throws Female Index SJFT Female Total Throws

Seated Dedicine �all 
dŚroǁ ;ŵͿ ʹϬ͘Ϭϳϱ Ϭ͘ϭϳϭΎ ʹϬ͘Ϭϭϳ ʹϬ͘ϬϬϵ

Standing Dedicine �all 
dŚroǁ ;ŵͿ ʹϬ͘ϭϰϰ Ϭ͘ϮϮ8ΎΎ 0.000 Ϭ͘Ϭϲϭ

Standing >ong :ƵŵƉ ;ŵͿ ʹϬ͘ϮϵϬΎΎ Ϭ͘ϰϮϰΎΎ ʹϬ͘ϯϯϲΎΎ Ϭ͘ϯϵϰ

SƋƵat :ƵŵƉ ;cŵͿ ʹϬ͘Ϯ88ΎΎ Ϭ͘ϯ8ϳΎΎ ʹϬ͘ϭϲϵΎ Ϭ͘ϮϮϰΎΎ

Co u n t e r m o v e m e n t  
:ƵŵƉ ;cŵͿ ʹϬ͘ϯϭϯΎΎ Ϭ͘ϯϯϮΎΎ ʹϬ͘ϭϲϭΎ Ϭ͘ϭϳϮΎ

PƵsŚͲƵƉs ;ηͿ ʹϬ͘ϯϲϵΎΎ Ϭ͘ϰϵϳΎΎ ʹϬ͘ϯϮϰ Ϭ͘ϯϰϱ

SitͲƵƉs ;ηͿ ʹϬ͘ϯϮϲΎΎ Ϭ͘ϯϳϭΎΎ –0.320 Ϭ͘ϯϱϳΎΎ

HandgriƉ StrengtŚ ZigŚt 
;kgͿ ʹϬ͘ϭϲϮ Ϭ͘ϯϲϭΎΎ –0.205 Ϭ͘ϭϰϱ

HandgriƉ StrengtŚ >eŌ 
;kgͿ ʹϬ͘ϭϳϳΎΎ Ϭ͘ϯϳϲΎΎ ʹϬ͘Ϯ88ΎΎ Ϭ͘ϮϳϭΎΎ

D I S CU S S ION
dŚis stƵdǇ confirŵs tŚat ŚigŚer neƵroŵƵscƵlar fitness is associated ǁitŚ sƵƉerior S:&d Ɖerforŵance in ǇoƵng jƵdokas, 
ŵeaning tŚat stronger, ŵore ƉoǁerfƵl, and ŵore endƵring atŚletes eǆecƵte ŵore tŚroǁs ǁitŚ loǁer fatigƵe͘ dŚese 
findings eǆƉand Ɖrior evidence in jƵdo ƉŚǇsiologǇ and eŵƉŚasiǌe tŚe ŵƵltifactorial natƵre of Ɖerforŵance͘

>oǁerͲďodǇ eǆƉlosive Ɖoǁer eŵerged as a keǇ contriďƵtor, ǁitŚ standing long jƵŵƉ and vertical jƵŵƉs sŚoǁing tŚe 
strongest correlations, consistent ǁitŚ �etanico et al͘ (2020) and davares :Ƶnior et al͘ (2023) and sƵƉƉorting tŚe role of 
leg drive in reƉeated tŚroǁing actions (Arazi et al., 2017)͘ hƉƉerͲďodǇ Ɖoǁer also related to S:&d oƵtcoŵes, tŚoƵgŚ less 
stronglǇ, sƵggesting a secondarǇ role͘ HandgriƉ strengtŚ, a critical jƵdoͲsƉecific aƩriďƵte, sŚoǁed ŵoderate associations, 
r e i n f o r c i n g  (Detanico et al., 2018; Kons et al., 2020) ǁŚo identified griƉ and jƵŵƉ tests as Ɖredictors of S:&d Ɖerforŵance͘

DƵscƵlar endƵrance ǁas anotŚer decisive factor, ǁitŚ ƉƵsŚͲƵƉs and sitͲƵƉs stronglǇ linked to ďotŚ tŚroǁs and indeǆ, 
indicating ďeƩer resistance to fatigƵe͘ dŚis aligns ǁitŚ �oƵǌoƵalegŚ et al͘ (2023), ǁŚo foƵnd endƵrance and Ɖoǁer, not 
ŵaǆiŵal strengtŚ as ƉriŵarǇ deterŵinants of S:&d Ɖerforŵance͘ Doreover, tŚe negative associations ǁitŚ tŚe S:&d indeǆ 
ŚigŚligŚt tŚe contriďƵtion of aeroďic recoverǇ caƉacitǇ, as sŚoǁn in ƉrevioƵs stƵdies (Tavares Junior et al., 2023)

It is ǁortŚ noting tŚat tŚe S:&d indeǆ incorƉorates Śeart rate, so a loǁer indeǆ iŵƉlies ďeƩer cardiovascƵlar recoverǇ 
relative to eīort͘ dŚe negative correlations ďetǁeen oƵr fitness tests and tŚe S:&d indeǆ indicate tŚat fiƩer atŚletes 
Śad loǁer ƉostͲeǆercise Śeart rates for a given nƵŵďer of tŚroǁs͘ dŚis Śints at a ďeƩer aeroďic ďase͘ AltŚoƵgŚ ǁe did 
not ŵeasƵre sKЇŵaǆ in tŚis stƵdǇ, ƉrevioƵs researcŚ Śas sŚoǁn ŵoderate correlations ďetǁeen S:&d Ɖerforŵance and 
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aeroďic caƉacitǇ in jƵdokas (Detanico et al., 2012; Farzaneh Hesari et al., 2014)͘ IŵƉroved aeroďic fitness accelerates 
r e c o v e r y  (e.g., faster phosphocreatine resynthesis and lactate clearance), ǁŚicŚ coƵld alloǁ ǇoƵtŚ atŚletes to sƵstain 
ŚigŚ rates of tŚroǁing͘ dŚerefore, coacŚes sŚoƵld not neglect aeroďic conditioning even as tŚeǇ eŵƉŚasiǌe strengtŚ and 
Ɖoǁer training͘

&inallǇ, seǆ diīerences ǁere oďserved, ǁitŚ ďoǇs generallǇ sŚoǁing stronger correlations, likelǇ reŇecting ŵatƵrational 
eīects͘ Still, significant relationsŚiƉs across ďotŚ seǆes confirŵ tŚat neƵroŵƵscƵlar fitnessͶstrengtŚ, Ɖoǁer, endƵrance, 
and aeroďic caƉacitǇͶis fƵndaŵental to jƵdoͲsƉecific Ɖerforŵance froŵ an earlǇ age͘

AƉƉlications for draining: :ƵdoͲsƉecific Ɖerforŵance in ǇoƵtŚ deƉends on ǁellͲroƵnded neƵroŵƵscƵlar fitness͘ CoacŚes 
sŚoƵld coŵďine ƉlǇoŵetrics, ŵedicine ďall drills, griƉ eǆercises, and endƵrance circƵits ǁitŚ tecŚnical training to iŵƉrove 
ďotŚ S:&d oƵtcoŵes and coŵƉetitive Ɖerforŵance (Detanico et al., 2018; Detanico et al., 2020)͘ ZegƵlar ŵonitoring ǁitŚ 
tŚe S:&d can ŚelƉ track fitness adaƉtations and gƵide individƵaliǌed conditioning͘

>iŵitations: dŚis crossͲsectional design sŚoǁs associations ďƵt not caƵsalitǇ, and factors like aeroďic caƉacitǇ, tecŚniƋƵe, 
and ŵotivation ǁere not directlǇ ŵeasƵred͘ �esƉite tŚis, tŚe consistent correlations sƵggest tŚat strengtŚ, Ɖoǁer, and 
endƵrance are keǇ coŵƉonents of ǇoƵtŚ jƵdo Ɖerforŵance, ǁarranting fƵtƵre longitƵdinal stƵdies͘

CONCL U S ION
dŚis stƵdǇ sŚoǁs tŚat neƵroŵƵscƵlar fitness is stronglǇ associated ǁitŚ S:&d Ɖerforŵance in ǇoƵng jƵdokas͘ 'reater 
loǁerͲ and ƵƉƉerͲďodǇ Ɖoǁer, ŵƵscƵlar endƵrance, and griƉ strengtŚ ǁere linked to ŵore tŚroǁs and loǁer fatigƵe 
indices, confirŵing tŚeir iŵƉortance for sƉortͲsƉecific fitness (Detanico et al., 2018)͘ dŚese findings reinforce tŚat 
coŵƉreŚensive conditioning dƵring adolescence coŵďining strengtŚ, Ɖoǁer, endƵrance, and griƉ training tŚat Ɖrovides 
a clear Ɖerforŵance advantage͘ SiŵƉle tests sƵcŚ as tŚe long jƵŵƉ and ŚandgriƉ can serve as Ɖractical ŵonitoring tools, 
ŚelƉing coacŚes identifǇ strengtŚs and ǁeaknesses and gƵide targeted training to iŵƉrove ďotŚ S:&d oƵtcoŵes and 
coŵƉetitive sƵccess͘

AltŚoƵgŚ tŚe S:&d is ƉriŵarilǇ considered an interŵiƩent test ǁitŚ a strong glǇcolǇtic and sƉortͲsƉecific coŵƉonent, 
oƵr findings indirectlǇ sƵggest tŚat neƵroŵƵscƵlar variaďles significantlǇ contriďƵte to its Ɖerforŵance oƵtcoŵes͘ dŚis 
reinforces tŚe notion tŚat even tests designed to reƉlicate ŵatcŚ intensitǇ are inŇƵenced ďǇ ďroader ƉŚǇsical ƋƵalities 
sƵcŚ as Ɖoǁer, strengtŚ, and endƵrance͘ dŚerefore, ǁŚile tŚe S:&d reŵains a valƵaďle jƵdoͲsƉecific assessŵent, its 
resƵlts are not solelǇ deterŵined ďǇ energǇ sǇsteŵ eĸciencǇ ďƵt also ďǇ an atŚlete s͛ neƵroŵƵscƵlar Ɖrofile ƉarticƵlarlǇ 
loǁerͲďodǇ eǆƉlosive Ɖoǁer, griƉ strengtŚ, and ŵƵscƵlar endƵrance ǁŚicŚ ŵaǇ enŚance tŚeir aďilitǇ to sƵstain ŚigŚͲ
freƋƵencǇ tŚroǁing eīorts͘
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TRAINING P ROGRAMME ON GRIP  P ERF ORMANCE AND  
PHzSIK>K'ICA> CHAE'ES IE :h�K<A: A PI>Kd Sdh�z

Joshua E. Till¹, Ross Cloak1, Andrew M. Lane¹, Rafael L. Kons²
¹University of Wolverhampton, Department of Sport, United Kingdom 2Federal University of Bahia, Department of 
Physical Education, Brazil

ABS TRACT
dŚis Ɖilot stƵdǇ Ƶsed a singleͲgroƵƉ ƉreʹƉost design to eǆaŵine tŚe eīects of a ϰͲǁeek ďlood Ňoǁ restriction (BFR)
training Ɖrograŵŵe on griƉ Ɖerforŵance and ŵƵscle oǆǇgenation in elite jƵdoka, aiŵing to estiŵate tŚe ŵagnitƵde 
of trainingͲrelated iŵƉroveŵents to gƵide fƵtƵre aƉƉlied researcŚ͘ Siǆ internationalͲlevel atŚletes coŵƉleted seven 
griƉͲsƉecific �&Z sessions (~50% arterial occlusion pressure)͘ Hand griƉ strengtŚ (HGS), jƵdogi griƉ strengtŚ test (JGST)
Ɖerforŵance, and ŵƵscle oǆǇgenation (reactive hyperaemia) ǁere assessed ďefore and aŌer tŚe intervention͘ A control 
groƵƉ ǁas not inclƵded, as tŚis ǁas a sŵall, closelǇ training elite coŚort ǁŚere crossͲcontaŵination and eǆƉectancǇ eīects 
ǁoƵld likelǇ occƵr͘  ZesƵlts indicate tŚat sŵall, nonͲsignificant iŵƉroveŵents ǁere oďserved in H'S (+1.3%, p=0.62) and 
:'Sd (+2.1%, p=0.55)͘ DƵscle oǆǇgenation ŵeasƵres deŵonstrated sƵďstantial cŚanges: SŵKЇZest iŵƉroved ďǇ ϲ͘Ϯй 
(p<0.01), SŵKЇDin ďǇ ϯϲ͘ϰй (p=0.02), and SŵKЇDaǆ ďǇ Ϯ͘ϵй (p<0.001), ǁŚile SŵKЇHdZ increased ďǇ ϮϬ͘Ϭй (p=0.04)
indicating a redƵced recoverǇ caƉacitǇ desƉite iŵƉroved oǆǇgen Ƶtilisation͘ In sƵŵŵarǇ, a sŚortͲterŵ griƉͲsƉecific �&Z 
Ɖrograŵŵe did not Ǉield significant gains in griƉ strengtŚ ďƵt elicited sƵďstantial ƉŚǇsiological eīects ǁitŚin foƵr ǁeeks͘ 
dŚese findings sƵggest tŚat �&Z training is associated ǁitŚ raƉid ŵƵscƵlar cŚanges even in ŚigŚlǇ trained atŚletes, ǁitŚ 
a need for fƵrtŚer investigation of its Ƶse, ďotŚ in terŵs of ǁŚetŚer atŚletes ǁill Ƶse sƵcŚ training alongside standard 
training, and for researcŚ to coŵƉare iŵƉroveŵents against aƉƉroƉriate control data͘

Keywords: judo, blood flow restriction, BFR training, grip performance, oxidative capacity

INTROD U CTION
:Ƶdo is a ŚigŚͲintensitǇ graƉƉling sƉort involving tŚroǁs, ŚoldͲdoǁns, and sƵďŵissions (Franchini et al., 2013). Gr i p  
figŚting (kumi-kata) accoƵnts for ΕϲϬй of ŵatcŚ eīort, as estaďlisŚing control of tŚe oƉƉonent s͛ jƵdogi is crƵcial for 
eǆecƵting aƩacks and scoring Ɖoints (Soriano et al., 2019)͘ Hoǁever, HigŚ 'riƉ StrengtŚ (HGS) declines across reƉeated 
c o n t e s t s  (Bonitch-Gongora et al., 2012; Kons et al., 2018), ŚigŚligŚting tŚe iŵƉortance of griƉ strengtŚ and endƵrance for 
Ɖerforŵance͘ �eveloƉing eīective training ŵetŚods to target tŚese ƋƵalities is tŚerefore of Ɖractical valƵe to jƵdokas͘ 
�lood Ňoǁ restriction (BFR) training coŵďines loǁͲload resistance eǆercise (20–40% 1RM) ǁitŚ Ɖartial vascƵlar occlƵsion, 
ƉrodƵcing adaƉtations coŵƉaraďle to ŚigŚͲload training (≥70% 1RM) i n  s t r e n g t h  (Gronfeldt et al., 2020), h y p e r t r o p h y  
(May et al., 2022), and endƵrance (de Lemos Muller et al., 2019)͘ Held et al (2023) reƉorted iŵƉroved griƉ endƵrance in 
cliŵďers aŌer ϱ ǁeeks of cliŵďingͲsƉecific �&Z training ǁŚicŚ tŚe aƵtŚors sƵggested ŵaǇ ďe dƵe to enŚanced ŵƵscƵlar 
adaƉtations͘ 'iven tŚe siŵilarities in griƉƉing deŵands, tŚese findings ŵaǇ ďenefit griƉ Ɖerforŵance in jƵdo, ďƵt direct 
evidence is lacking͘ AccordinglǇ, tŚis Ɖilot stƵdǇ aiŵed to investigate: (1) tŚe eīects of a ϰͲǁeek �&Z training Ɖrograŵŵe 
on griƉ strengtŚ and endƵrance in jƵdokas͖ (2) t h e  p h y s i o l o g i c al  r e s p o n s e s  t o  BF R t r ai n i n g .

METH OD S

Research Design
hsing a testʹretest design, all atŚletes coŵƉleted a ϰͲǁeek griƉͲsƉecific �&Z training ďlock͘ Perforŵance and ƉŚǇsiological 
resƉonses ǁere assessed one ǁeek ďefore and aŌer tŚe intervention at tŚe saŵe tiŵe of daǇ (09:00-11:00). A c o n t r o l  
groƵƉ ǁas not feasiďle given tŚe sŵall, integrated elite sƋƵad, ǁŚere training overlaƉ and aǁareness of groƵƉ allocation 
coƵld ďias oƵtcoŵes͘
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Participants
ϲ jƵdokas (3 male and 3 female; Age: 19.67 ± 0.82; height: 168 ± 8.22ccm) froŵ tŚe �ritisŚ :Ƶdo torldͲClass Perforŵance 
Prograŵŵe ƉarticiƉated (age 19.67 ± 0.82 years; body mass 68.98 ± 13.01 kg; height 168 ± 8.22 cm) in tŚis stƵdǇ͘ 

Training Programme
dŚe training Ɖrograŵŵe consisted of ϳ griƉͲsƉecific resistance sessions Ƶsing eǆisting �ritisŚ :Ƶdo griƉ circƵits coŵƉleted 
over ϰͲǁeeks (2 sessions per week)͘ �&Z sessions ǁere standardised ǁitŚ eacŚ ƉarticiƉant ŵaintaining tŚe saŵe 
individƵal caliďrated arterial occlƵsion ƉressƵre (AOP) for eacŚ session͘ EacŚ training session ǁas coŵƉleted in ΕϰϬ 
m i n u t e s  (including setup ~10 minutes, main session ~20 minutes and post-session questionnaires/scales ~10 minutes), 
�&Z cƵīs took Εϱ ŵinƵtes to setƵƉ (including attachment of the device, app setup and band calibration) and ΕϮͲϯ ŵinƵtes 
to finalise tŚe session in tŚe aƉƉ and reŵove tŚe cƵī͘ dotal occlƵsion tiŵe lasted for ΕϮϬ ŵinƵtes, tŚis accoƵnted for 
Ε8й of training tiŵe froŵ tŚe atŚletes training ǁeek͘ Sessions ǁere coŵƉleted on eitŚer a DondaǇ and tednesdaǇ or 
a tednesdaǇ and &ridaǇ ǁŚicŚ ǁas done eitŚer in tŚe ŵorning (11:00) or as tŚe last session of tŚe daǇ (15:00/16:00) t o  
fit ǁitŚin tŚe atŚletes congested training scŚedƵles͘ A ƉneƵŵatic cƵī (AirBands, Vald, Australia) ǁere aƉƉlied ƉroǆiŵallǇ 
on tŚe ƵƉƉer arŵs and caliďrated for eacŚ ƉarticiƉants AKP͘  AKP ǁas set at ϱϬй for eacŚ ƉarticiƉant͘ draining load (sets 
× reps × weight), rating of Ɖerceived eǆertion (RPE), rating of Ɖerceived discoŵfort (RPD), and ŵood (BRUMS) ǁere 
ŵonitored tŚroƵgŚoƵt͘ 

Testing Protocol
�odǇ ŵass (Seca, 875, China), s t a t u r e  (Seca, 213, China), ďodǇ fat Ɖercentage (Tanita MC-780, Tanita, Japan) and 
Ňeǆed ŵƵscle circƵŵferences (Seca, measuring tape, China) ǁere ŵeasƵred first ƉreͲandͲƉostͲintervention͘ A reactive 
ŚǇƉeraeŵia test ǁas condƵcted for tŚe Ňeǆor digitorƵŵ sƵƉerficialis Ƶsing near infrared sƉectroscoƉǇ (Moxy Monitor, 
Fortiori Design LLC, USA)͘ AŌer a ϯͲŵinƵte rest, a ϱͲŵinƵte occlƵsion (~220 mmHg) ǁas condƵcted folloǁed ďǇ a 
ϯͲŵinƵte recoverǇ ǁas to deterŵine forearŵ oǆidative caƉacitǇ͘ dŚree trials ǁere condƵcted for eacŚ arŵ Ƶsing a 
H'S dǇnaŵoŵeter (Takei Hand Grip Dynamometer, A5001, Japan) to assess H'S͘ dŚe :'Sd ǁas coŵƉleted to ŵeasƵre 
strengtŚͲendƵrance of tŚe forearŵs (isometric hold time to fatigue- 15-minute rest- dynamic chin-up repetitions to failure, 
all performed holding a judogi). 

Statistical Analysis
�ata ǁere reƉorted as ŵean ц S�͘ EorŵalitǇ ǁas assessed ǁitŚ tŚe SŚaƉiroʹtilk test͘ A Ɖaired saŵƉles tͲtest ǁas 
coŵƉleted for Ɖerforŵance (HGS, JGST) and ƉŚǇsiological (SmO₂ variables) oƵtcoŵes͘ Significance ǁas set at Ɖ фϬ͘Ϭϱ͘ 
AnalǇses ǁere condƵcted in SPSS (v29.0.2.0, IBM, USA).

RES U L TS
ParticiƉant cŚaracteristics, antŚroƉoŵetric data, griƉ Ɖerforŵance, and ŵƵscle oǆǇgenation resƉonses are Ɖresented 
in daďles ϭʹϮ and FigƵre ϭ͘ As daďle ϭ indicates, overall antŚroƉoŵetric ŵeasƵres reŵained staďle tŚroƵgŚoƵt tŚe 
intervention, altŚoƵgŚ sŵall increases ǁere oďserved in ƵƉƉerͲliŵď circƵŵferences, ǁitŚ tŚe doŵinant arŵ sŚoǁing 
tŚe largest Ɖercentage increase͘ dŚese cŚanges, tŚoƵgŚ ŵodest, sƵggest local ŵƵscƵlar adaƉtation to tŚe griƉͲsƉecific 
ďloodͲŇoǁͲrestriction (BFR) stiŵƵlƵs͘

As sŚoǁn in daďle Ϯ, griƉ Ɖerforŵance disƉlaǇed notaďle Ɖercentage iŵƉroveŵents in sƉortͲsƉecific endƵrance ŵeasƵres͘ 
tŚile ŚandgriƉ strengtŚ sŚoǁed ŵiniŵal cŚange, tŚe jƵdogi griƉ strengtŚ tests deŵonstrated ŵoderate increases in 
ďotŚ isoŵetric Śold tiŵe and dǇnaŵic reƉetitions͘ AltŚoƵgŚ tŚese cŚanges did not reacŚ statistical significance, tŚeǇ 
reƉresent ŵeaningfƵl Ɖractical iŵƉroveŵents in griƉ endƵrance ǁitŚin a sŚort intervention Ɖeriod, ƉarticƵlarlǇ relevant 
for elite jƵdo Ɖerforŵance conteǆts͘ AltŚoƵgŚ tŚe tŚresŚold is necessarilǇ arďitrarǇ, Ɖercentage iŵƉroveŵents greater 
tŚan aƉƉroǆiŵatelǇ 8ʹϭϬй ǁere regarded as ƉracticallǇ ŵeaningfƵl in tŚis conteǆt, ǁŚere even sŵall ƉŚǇsiological gains 
can inŇƵence coŵƉetitive Ɖerforŵance͘

DƵscle oǆǇgenation resƵlts, illƵstrated in FigƵre ϭ, sŚoǁed contradictorǇ resƉonses to tŚe training Ɖrograŵŵe͘ 
�ecreases in SŵKЇZest, SŵKЇDin, and SŵKЇDaǆ indicated an enŚanced oǆǇgen Ƶtilisation, ǁŚereas an increase in 
SŵKЇHdZ sƵggested sloǁer recoverǇ dǇnaŵics folloǁing training͘ dŚese findings sƵggest tŚat a sŚortͲterŵ, griƉͲsƉecific 
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�&Z Ɖrograŵŵe is associated ǁitŚ raƉid ŵƵscƵlar cŚanges in ŚigŚlǇ trained atŚletes, even ǁitŚoƵt statisticallǇ significant 
c h an g e s  i n  e x e r c i s e  p e r f o r m an c e .

Table. 1. SŚoǁs ƉarticiƉant cŚaracteristics and antŚroƉoŵetric data ;gender, age, ŚeigŚt, �D, �& and ŵƵscle circƵŵferencesͿ ďefore 
;ƉreͲͿ and aŌer ;ƉostͲͿ tŚe intervention͘ 

Variable Pre (Mean ± SD) Post (Mean ± SD) p-value % Change Interpretation

�D ;kgͿ ϲ8͘ϵ8 ц ϭϯ͘Ϭϭ ϲϵ͘ϱϬ ц ϭϯ͘ϱϱ 0.12 нϬ͘ϳϱй S m al l , NS

�& ;йͿ ϭϮ͘ϰϬ ц 8͘8ϯ ϭϭ͘ϵϮ ц ϳ͘ϵϲ Ϭ͘ϭϳ оϯ͘ϵй Sŵall decrease, ES

D o m i n an t  f o r e ar m  
;cŵͿ Ϯ8͘Ϭϯ ц Ϯ͘ϳϵ Ϯ8͘Ϯϱ ц Ϯ͘8ϲ Ϭ͘Ϯϳ нϬ͘ϳϵй S m al l , NS

EonͲdoŵinant 
forearŵ ;cŵͿ Ϯϳ͘ϲϳ ц ϯ͘Ϭϭ Ϯ8͘ϬϬ ц Ϯ͘8ϯ Ϭ͘Ϭϵ нϭ͘ϭϵй S m al l , NS

D o m i n an t  u p p e r  
arŵ ;cŵͿ ϯϰ͘ϭϳ ц ϯ͘ϰϵ ϯϰ͘ϲϳ ц ϯ͘ϲϮ Ϭ͘ϬϰΎ нϭ͘ϰϲй Significant increase

EonͲdoŵinant 
ƵƉƉer arŵ ;cŵͿ ϯϯ͘ϰϮ ц ϯ͘88 ϯϯ͘ϳϱ ц ϯ͘ϰϬ Ϭ͘Ϭϵ нϬ͘ϵϵй S m al l , NS

Data above displayed as mean ± standard deviation and percentage change. P-value <0.05= significant*, NS= non-significant. M= 
male, F= female, BM= body-mass, BF= body-fat.

Table.2. Shows griƉ Ɖerforŵance data ;H'S, :'Sd isoŵetric Śold and :'Sd dǇnaŵic testͿ ƉreͲandͲƉostͲintervention͘

Variable Pre (Mean ± SD) Post (Mean ± SD) p-value % Change Interpretation

>eŌ H'S ;kgͿ ϯϵ͘ϱ8 ц ϭϬ͘ϱϳ ϯϵ͘8ϵ ц ϭϬ͘ϭϲ Ϭ͘ϰϭ нϬ͘ϳ8й S m al l , NS

ZigŚt H'S ;kgͿ ϯ8͘Ϭϯ ц ϵ͘ϵϲ ϯ8͘Ϭϯ ц ϵ͘ϯϬ 0.50 Ϭ͘ϬϬй No  c h an g e , NS

:'Sd isoŵetric 
Śold ;sͿ ϱϮ͘ϱϬ ц ϵ͘ϲϵ ϱ8͘ϭϳ ц ϵ͘ϳϱ 0.12 нϭϬ͘8й Doderate, ES

:'Sd dǇnaŵic 
;reƉsͿ ϭϮ͘ϭϳ ц ϱ͘ϱϳ ϭϯ͘ϯϯ ц ϲ͘8Ϭ Ϭ͘Ϭϲ нϵ͘ϱй

Doderate, trend 
toǁards signifi-

c an c e
Data above displayed as mean ± standard deviation and percentage change. P-value <0.05= significant*, NS= non-significant. HGS= 
handgrip strength, JGST= judogi grip strength test.

Muscle oxygenation
Fig.1. Shows muscle oxygenation data pre-and-post-intervention.

Data above displayed as mean ± standard deviation. P-value <0.05= significant*. SmO2Rest= Resting SmO2, SmO2Min= minimum 
SmO2, SmO2Max= maximum SmO2, SmO2HTRt= SmO2 half-time recovery.
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D I S CU S S ION
PreliŵinarǇ findings sƵggest tŚat ϰͲǁeeks of �&Z training did not iŵƉrove griƉ Ɖerforŵance in jƵdoka, desƉite soŵe 
ŵƵscƵlar cŚanges͘ H'S and :'Sd resƵlts sŚoǁed no significant iŵƉroveŵents, tŚoƵgŚ atŚletes on an individƵalͲďasis 
deŵonstrated notaďle gains, likelǇ reŇecting variaďilitǇ in training dose, fatigƵe, ďaseline caƉacitǇ, and resƉonsiveness, 
consistent ǁitŚ evidence of individƵal diīerences in ŚǇƉoǆic training adaƉtation (Girard et al., 2023). Mu s c l e  
oǆǇgenation deŵonstrated interesting findings, ǁitŚ redƵced SŵKЇŵin indicating a greater deoǆǇgenation and Ɖotential 
iŵƉroveŵents in oǆǇgen eǆtraction, ǁŚereas increased SŵKЇHdZ sƵggests sloǁer reoǆǇgenation͘ Siŵilar findings Śave 
ďeen reƉorted in cliŵďers, ǁŚere loǁͲvolƵŵe �&Z training did not fƵrtŚer enŚance griƉ Ɖerforŵance or alter forearŵ 
oǆidative caƉacitǇ (Javorsky et al., 2023), ƉossiďlǇ dƵe to an insƵĸcient Ɖrogression in eǆercise intensitǇ͘ Zising ZPE and 
RP D  (8 vs 14 and 3 vs 5 in week 1 vs week 4, respectively) scores across tŚe Ɖrograŵŵe also sƵggest accƵŵƵlating fatigƵe 
ǁŚicŚ ŵaǇ Śave inŇƵenced resƵlts in tŚe cƵrrent stƵdǇ͘ &ƵrtŚerŵore, ŵore roďƵst cŚanges ŵaǇ ďe eǆƉected aŌer a 
longer intervention dƵration (i.e. >4 weeks).

A liŵitation of tŚe Ɖresent stƵdǇ ǁas tŚe aďsence of a control groƵƉ͘ AltŚoƵgŚ ƉreͲintervention data Ɖrovided a ǁitŚinͲ
sƵďject coŵƉarison, ƉarticiƉants ǁere at diīerent ƉŚases of tŚeir training cǇcles, ŵaking direct coŵƉarison ǁitŚ Ɖrior 
data Ƶnreliaďle͘ IdeallǇ, a ŵatcŚed control groƵƉ ǁoƵld Ɖrovide stronger caƵsal inference, ďƵt in tŚis sŵall, integrated 
elite training sƋƵad, crossͲcontaŵination and eǆƉectancǇ eīects ǁoƵld Śave ďeen Ƶnavoidaďle͘ &ƵtƵre stƵdies ŵigŚt 
address tŚis liŵitation tŚroƵgŚ crossover or ŵatcŚedͲcase designs to ďalance ecological validitǇ ǁitŚ eǆƉeriŵental 
c o n t r o l .

CONCL U S ION
In sƵŵŵarǇ, a ϰͲǁeek griƉͲsƉecific �&Z training Ɖrograŵŵe does not aƉƉear to ďe eīective for iŵƉroving griƉ 
Ɖerforŵance in internationalͲlevel jƵdoka͘ AdditionallǇ, �&Z training ŵaǇ lead to ŵƵscƵlar cŚanges ǁitŚin a sŚortͲtiŵe 
fraŵe͘ &ƵrtŚer researcŚ is ǁarranted to elƵcidate tŚe eǆact ŵecŚanisŵs ďeŚind �&Z training tŚat ƵnderƉin cŚanges 
in ŵƵscƵlar strengtŚ and strengtŚͲendƵrance͘ Doreover, fƵtƵre stƵdies sŚoƵld consider eǆƉloring tŚe eĸcacǇ of �&Z 
training on an individƵal ďasis in a siŵilar ƉoƉƵlation ďǇ condƵcting a series of caseͲstƵdies͘ 
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ABS TRACT
dŚis stƵdǇ investigated tŚe eīects of consecƵtive siŵƵlated jƵdo ŵatcŚes on ŚandgriƉ strengtŚ, singleͲleg 
c o u n t e r m o v e m e n t  j u m p  (SLCMJ), interliŵď asǇŵŵetrǇ, and ďilateral indeǆ (BI) aŵong ƉreƉƵďescent jƵdokas͘ A total 
of ϭϰ ǇoƵng atŚletes (10 girls, 4 boys; age: 11.8 ± 1.0 years; body mass: 44.1 ± 11.1 kg; height: 149.9 ± 7.3 cm; training 
experience: 3.9 ± 0.3 years) ƉarticiƉated in tŚe stƵdǇ͘ HandgriƉ strengtŚ and S>CD: ǁere ŵeasƵred ďefore and aŌer tŚree 
consecƵtive siŵƵlated jƵdo ŵatcŚes͘ ZesƵlts revealed no significant cŚanges in ŚandgriƉ strengtŚ, S>CD:, interliŵď 
as y m m e t r y , o r  BI (p>0.05)͘ dŚese findings sƵggest tŚat consecƵtive siŵƵlated jƵdo ŵatcŚes ŵaǇ not indƵce consideraďle 
fatigƵe in ƉreƉƵďescent jƵdokas, ŚigŚligŚting tŚe Ɖotential resilience of ǇoƵnger atŚletes to ŵatcŚͲindƵced Ɖerforŵance 
decreŵents͘

Keywords: young judokas, handgrip strength, asymmetry, countermovement jump, bilateral index.

INTROD U CTION
'riƉ Ɖerforŵance is a critical skill in jƵdo, as jƵdokas ŵƵst grasƉ tŚeir oƉƉonents ƋƵicklǇ and forcefƵllǇ ďefore eǆecƵting 
tŚroǁs (Courel et al., 2014)͘ dŚe doŵinant Śand ƉlaǇs a keǇ role in initiating aƩacks and estaďlisŚing tŚe first griƉ, and 
tŚe Ɖreferred stance is oŌen associated ǁitŚ tŚe doŵinant side (Simenko et al., 2017)͘ &or instance, rigŚtͲdoŵinant 
jƵdokas tǇƉicallǇ Ƶse tŚe leŌ leg as tŚe sƵƉƉorting leg and tŚe rigŚt leg for oīensive ŵoveŵents (Šimenko et al., 2016). 
ConseƋƵentlǇ, asǇŵŵetries ŵaǇ develoƉ in tŚe doŵinant liŵďs dƵe to reƉetitive loading and ŚigŚer ǁorkload deŵands 
(Courel et al., 2014; Simenko et al., 2017)͘ SƵcŚ asǇŵŵetries can lead to ŵƵscƵlar iŵďalances (Šimenko et al., 2016).

:Ƶdokas oŌen ƉarticiƉate in ŵƵltiƉle consecƵtive ŵatcŚes on coŵƉetition daǇs (Kons et al., 2020)͘ dŚese consecƵtive 
ŵatcŚes can caƵse fatigƵe in ďotŚ ƵƉƉer and loǁer eǆtreŵities (Campos et al., 2025), ƉotentiallǇ iŵƉairing ŚandgriƉ 
strengtŚ and vertical jƵŵƉ Ɖerforŵance (Kons et al., 2020)͘ >oǁerͲliŵď asǇŵŵetrǇ Śas ďeen sŚoǁn to negativelǇ aīect 
jƵdoͲsƉecific Ɖerforŵance (Fukuda et al., 2018; Kons et al., 2020a)͘ &ƵrtŚerŵore, consecƵtive ŵatcŚes ŵaǇ increase 
i n t e r l i m b  as y m m e t r y  (Kons et al., 2021)͘ dŚerefore, it is iŵƉortant to eǆaŵine ǁŚetŚer sƵcŚ asǇŵŵetries inŇƵence 
sƉortͲsƉecific Ɖerforŵance or Ɖose injƵrǇ risks͘ AltŚoƵgŚ asǇŵŵetries Śave ďeen associated ǁitŚ ďotŚ Ɖerforŵance 
o u t c o m e s  (Kons et al., 2020b) and injƵrǇ risk (Helme et al., 2021), tŚere is liŵited researcŚ addressing tŚese cŚanges 
dƵring consecƵtive ŵatcŚes in ƉreƉƵďescent atŚletes͘ AccordinglǇ, tŚe Ɖresent stƵdǇ aiŵed to evalƵate tŚe eīects 
of consecƵtive siŵƵlated jƵdo ŵatcŚes on Ƶnilateral Ɖerforŵance, interliŵď asǇŵŵetrǇ, and ďilateral deficit in 
ƉreƉƵďescent jƵdokas͘

METH OD S

Participants
dŚe stƵdǇ inclƵded ϭϰ ǇoƵng jƵdokas (10 girls, 4 boys) ǁitŚ a ŵean age of ϭϭ͘8 ц ϭ͘Ϭ Ǉears, ďodǇ ŵass of ϰϰ͘ϭ ц ϭϭ͘ϭ 
kg, ŚeigŚt of ϭϰϵ͘ϵ ц ϳ͘ϯ cŵ, and training eǆƉerience of ϯ͘ϵ ц Ϭ͘ϯ Ǉears, all Śolding at least a green ďelt͘ AtŚletes ǁitŚ a 
ŚistorǇ of ŵajor injƵries, sƵrgeries, or conditions aīecting Ɖerforŵance ǁitŚin tŚe last Ǉear ǁere eǆclƵded͘ ParticiƉants 
ǁere instrƵcted to ŵaintain tŚeir norŵal diet and refrain froŵ Ƶsing anǇ sƵƉƉleŵents ϰ8 ŚoƵrs ďefore testing͘ Consent 
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ǁas oďtained froŵ tŚe legal reƉresentatives Ɖrior to tŚe stƵdǇ͘ All ƉrocedƵres ǁere carried oƵt according to tŚe Helsinki 
�eclaration͘

Study Design
AsǇŵŵetrǇ and ďilateral deficit levels ǁere calcƵlated ďased on ŵaǆiŵƵŵ isoŵetric ŚandgriƉ strengtŚ and singleͲleg 
CD: (SLCMJ) Ɖerforŵances͘ All ƉarticiƉants Ɖerforŵed tŚree S>CD: trials, tŚree ďilateral ŚandgriƉ tests, and tŚree 
ŵaǆiŵal ŚandgriƉ tests for eacŚ arŵ ďefore and aŌer siŵƵlated ŵatcŚes͘ SiŵƵlated jƵdo ŵatcŚes folloǁed tŚe oĸcial 
coŵƉetition dƵration for tŚe age groƵƉ (3 minutes).

Simulated Judo Matches
�efore ŵatcŚes, atŚletes coŵƉleted a ϭϬͲŵinƵte ǁarŵͲƵƉ inclƵding jƵdoͲsƉecific ŵoveŵents͘ dŚeǇ tŚen ƉarticiƉated 
in tŚree ϯͲŵinƵte siŵƵlated ŵatcŚes, seƉarated ďǇ ϭϬͲŵinƵte rest intervals͘ DatcŚes ǁere continƵed if an iƉƉon ǁas 
scored, ensƵring tŚe total dƵration͘ AtŚletes ǁere ŵatcŚed against oƉƉonents ǁitŚin tŚeir ǁeigŚt categorǇ or one 
ǁeigŚt categorǇ aďove or ďeloǁ tŚeir oǁn͘

Single-Leg Countermovement Jump (SLCMJ)
&olloǁing ǁarŵͲƵƉ, atŚletes Ɖerforŵed tŚree sƵďŵaǆiŵal jƵŵƉs for eacŚ leg as faŵiliariǌation, tŚen rested for ϯ 
ŵinƵtes͘ dŚeǇ tŚen coŵƉleted tŚree ŵaǆiŵal S>CD: trials ǁitŚ ϭͲŵinƵte intervals͘ PostͲŵatcŚ testing folloǁed tŚe 
saŵe Ɖrotocol͘ dŚe ŵean of tŚe tŚree aƩeŵƉts for eacŚ leg ǁas Ƶsed͘

Handgrip Strength Measurement
HandgriƉ strengtŚ ǁas assessed ďilaterallǇ and ƵnilaterallǇ Ƶsing a dakei dǇnaŵoŵeter (Tokyo, Japan)͘ AŌer a sƉortͲ
sƉecific ǁarŵͲƵƉ and tŚree sƵďŵaǆiŵal griƉs, ƉarticiƉants Ɖerforŵed tŚree ŵaǆiŵal trials Ɖer arŵ, eacŚ lasting ϯʹϱ 
seconds͘ DeasƵreŵents ǁere taken ǁitŚ atŚletes standing, sŚoƵlders neƵtral, elďoǁs at ϭϯϱΣ Ňeǆion, and ǁrists neƵtral 
(Kattel et al., 1996).

Asymmetry and Bilateral Index
Interliŵď asǇŵŵetrǇ ǁas calcƵlated Ƶsing tŚe forŵƵla ďǇ <ons et al͘ (2021), eǆƉressed as tŚe Ɖercentage diīerence 
ďetǁeen stronger and ǁeaker liŵďs͘ dŚe �ilateral Indeǆ (BI) ǁas calcƵlated as tŚe ratio of ďilateral to Ƶnilateral ŚandgriƉ 
s t r e n g t h  v al u e s  (Howard & Enoka, 1991)͘ Positive �I valƵes indicated ďilateral facilitation, ǁŚile negative valƵes indicated 
a ďilateral deficit͘

Statistical Analysis
�ata ǁere analǇǌed Ƶsing :ASP (0.19.1.0, The Netherlands)͘ dŚe data norŵalitǇ ǁas cŚecked ǁitŚ SŚaƉiro tilk dest͘ 
AtŚletes͛ Ɖerforŵance in ŚandgriƉ strengtŚ (HGS) and single leg CD: Ɖerforŵance and ďilateral asǇŵŵetrǇ ǁere 
coŵƉared Ƶsing Paired SaŵƉle d dest͘ Eīect siǌe ǁas classified Ƶsing CoŚen͛s d͘ Significance ǁas set at ƉфϬ͘Ϭϱ͘  

RES U L TS
AtŚletes͛ H'S and single leg CD: did not diīer ďefore and aŌer a siŵƵlated jƵdo ŵatcŚ (p>0.05) dŚe data can ďe seen 
i n  Tab l e  1.

Table 1. HandgriƉ strengtŚ and singleͲleg CD: Ɖerforŵance ďefore and aŌer siŵƵlated jƵdo ŵatcŚes

Variables
Pre-Test Post-Test

p d
X± SD 95% CI(Up-

per-lover) X± SD 95% CI(Up-
per-lover)

ZigŚt leg CD: 
;cŵͿ ϭ8͘ϱϵ ц ϯ͘ϯϱ ϭϲ͘ϲϱͲϮϬ͘ϱϮ ϭϵ͘ϲϰ ц ϱ͘Ϭϲ ϭϲ͘ϳϮͲϮϮͲϱϲ Ϭ͘ϵϭ -0.38

>eŌ leg CD: 
;cŵͿ ϭ8͘ϵϳ ц ϰ͘Ϯϭ ϭϲ͘ϱϰͲϮϭ͘ϰ ϭϵ͘ϲ8 ц ϱ͘ϵϲ ϭϲ͘ϮϰͲϮϯ͘ϭϮ Ϭ͘8ϰ -0.28
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�ilateral Śand 
griƉ ;kgͿ ϯ8͘ϰϵ ц8͘Ϭϯ ϯϯ͘8ϲͲϰϯ͘ϭϯ ϯ8͘Ϯϵ цϵ͘Ϯϱ ϯϮ͘ϵϱͲϰϯ͘ϲϯ Ϭ͘ϰϭ Ϭ͘Ϭϲ

ZigŚt ŚandgriƉ 
;kgͿ ϭϵ͘ϳϬ цϰ͘ϵϲ ϭϲ͘8ϰͲϮϮ͘ϱϳ ϮϬ͘ϭϯ цϰ͘Ϯϳ ϭϳ͘ϲϳͲϮϮ͘ϱϵ 0.8 1 ͲϬ͘Ϯϰ

>eŌ ŚandgriƉ 
;kgͿ ϭϵ͘Ϯ8 цϰ͘Ϭϳ ϭϲ͘ϵϯͲϮϭ͘ϲϯ ϭ8͘ϱ8 цϰ͘Ϭϲ ϭϲ͘ϮϯͲϮϬ͘ϵϮ Ϭ͘ϱϲ Ϭ͘ϰϱ

D o m i n an t  
leg;cŵͿ ϭϵ͘ϳϲ цϯ͘ϵϳ ϭϳ͘ϰϲͲϮϮ͘Ϭϱ ϮϬ͘ϲ8 цϱ͘ϰϮ ϭϳ͘ϱϱͲϮϯ͘8ϭ Ϭ͘ϵϯ ͲϬ͘ϰϮ

Eondoŵinant 
leg ;cŵͿ ϭϳ͘8Ϭ цϯ͘ϯϰ ϭϱ͘8ϳͲϭϵ͘ϳϮ ϭ8͘ϲϰ цϱ͘ϰϯ ϭϱ͘ϱϭͲϮϭ͘ϳ8 0.8 5 ͲϬ͘Ϯϵ

*p<0.05, X± SD; Mean ± Standard Deviation, CI:Confidence Interval of means.

dŚere ǁas no significant diīerence ďetǁeen interliŵď asǇŵŵetrǇ and ďilateral indeǆ Ɖercentages ďefore and aŌer tŚe 
siŵƵlated jƵdo ŵatcŚ (p>0.05)͘ dŚe data can ďe seen in daďle Ϯ͘

Table 2. CŚanges in interliŵď asǇŵŵetrǇ and ďilateral indeǆ ďefore and aŌer siŵƵlated jƵdo ŵatcŚes

Variables
Pre-Test Post-Test

p d
X± SD 95% CI(Up-

per-lover) X± SD 95% CI(Up-
per-lover)

In t e r l i m b  as y m -
m e t r y  p e r c e n t -

age ;йͿ
ϵ͘ϱϭ ц ϲ͘ϲϭ ϱ͘ϲϵͲϭϯ͘ϯϮ ϭϬ͘ϯϬ ц ϳ͘ϵϬ ϱ͘ϳϰͲϭϰͲ8ϲ Ϭ͘ϲϯ ͲϬ͘Ϭϵ

�ilateral Indeǆ  
;йͿ ͲϬ͘ϲϯ цϳ͘8ϰ Ͳϱ͘ϭϲͲϯ͘ϵϬ Ͳϭ͘ϱ8 цϲ͘ϲϮ Ͳϱ͘ϰϬͲϮ͘Ϯϰ 0.38 0.08

*p<0.05, X± SD; Mean ± Standard Deviation, CI:Confidence Interval of means.

D I S CU S S ION AND  CONCL U S ION
dŚe ŵain finding of tŚis stƵdǇ is tŚat consecƵtive siŵƵlated jƵdo ŵatcŚes did not significantlǇ aīect singleͲleg CD: 
Ɖerforŵance, ŵaǆiŵal ŚandgriƉ strengtŚ, interliŵď asǇŵŵetrǇ, or �I in ƉreƉƵďescent jƵdokas͘ dŚis sƵggests tŚat 
ǇoƵnger atŚletes ŵaǇ Śave liŵited fatigƵeͲrelated Ɖerforŵance decreŵents coŵƉared to older or ŵore eǆƉerienced 
jƵdokas͘

KƵr findings align ǁitŚ tŚose of dƵrnes et al͘ (2022), ǁŚo reƉorted tŚat ďilateral deficit ǁas oďserved ŵainlǇ in advancedͲ
level jƵdokas, ǁŚile less eǆƉerienced atŚletes did not sŚoǁ significant diīerences͘ SiŵilarlǇ, &ƵkƵda et al͘ (2018) indicated 
tŚat diīerences in griƉ strengtŚ tend to increase ǁitŚ age and training eǆƉerience͘ dŚe aďsence of significant cŚanges in 
tŚe Ɖresent stƵdǇ ŵaǇ tŚƵs ďe related to tŚe ǇoƵng age and relativelǇ liŵited eǆƉerience of tŚe ƉarticiƉants͘

Co n v e r s e l y , K o n s  e t  al . (2018, 2021) and Carďalleira et al͘ (2008) reƉorted decline in ŚandgriƉ strengtŚ dƵring consecƵtive 
ŵatcŚes in older jƵdokas, ǁitŚ greater declines oďserved in oĸcial coŵƉetitions͘ dŚese discreƉancies ŵaǇ reŇect 
diīerences in ƉsǇcŚological stress, ŵotivation, and coŵƉetition intensitǇ ďetǁeen siŵƵlated and real ŵatcŚes͘ &ƵtƵre 
researcŚ sŚoƵld tŚerefore eǆƉlore tŚese variaďles Ƶnder actƵal coŵƉetition conditions, across larger saŵƉles and 
diīerent age categories͘

In conclƵsion, consecƵtive siŵƵlated jƵdo ŵatcŚes did not negativelǇ iŵƉact ŚandgriƉ strengtŚ, jƵŵƉ Ɖerforŵance, 
or asǇŵŵetrǇ in ǇoƵng jƵdokas͘ Donitoring asǇŵŵetrǇ and ďilateral deficit reŵains iŵƉortant in training Ɖrograŵs, 
ƉarticƵlarlǇ as atŚletes Ɖrogress to ŚigŚer levels of coŵƉetition͘
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INTROD U CTION
:Ƶdo, an KlǇŵƉic and ParalǇŵƉic sƉort coŵƉeted Ƶnder siŵilar rƵles for ďotŚ ŵale and feŵale atŚletes (Kons et al., 
2018a), cŚaracteriǌed ďǇ interŵiƩent activitǇ inclƵding tŚe Ɖerforŵance of a ǁide range of ŚigŚͲintensitǇ tecŚnicalͲ
tactical actions, oŌen interrƵƉted ďǇ ďrief ƉaƵses (Miarka et al., 2012; Gutierrez-Santiago et al., 2022). To  b e  s u c c e s s f u l , 
jƵdo atŚletes͛ Ɖerforŵance deƉends not onlǇ on tecŚnicalͲtactical ƉroficiencǇ ďƵt also on ƉŚǇsical fitness (Franchini et 
al., 2013; Miarka et al., 2012; Kons et al., 2018b)͘ �Ƶring coŵƉetitions, atŚletes engage tŚeir ƵƉƉer liŵďs in constant 
ƉƵlling and ƉƵsŚing ŵoveŵents to ŵaintain a strong griƉ on tŚe jƵdogi and set ƵƉ aƩacks (Franchini et al., 2011), ǁŚile 
tŚeir loǁer liŵďs Ɖerforŵ continƵoƵs Ɖoǁer actions to sƵƉƉort ŵoveŵent and control (Detanico et al., 2012; Kons et 
al., 2018b)͘ dŚese factors are Ɖresent in ďotŚ conventional jƵdo and for atŚletes ǁitŚ visƵal iŵƉairŵents, taking into 
accoƵnt tŚe ƵniƋƵe natƵre of tŚe sƉort in eacŚ conteǆt (Franchini et al., 2011; Kons et al., 2025).

In tŚe conteǆt of jƵdo for atŚletes ǁitŚ visƵal iŵƉairŵents, Ɖerforŵance is ƉarticƵlarlǇ coŵƉleǆ dƵe to tŚe significant 
inŇƵence of varioƵs factors sƵcŚ as visƵal acƵitǇ and field of vision dƵring ŵatcŚes (Krabben et al., 2020; Krabben et al., 
2021), as ǁell as asƉects related to tŚe origin of tŚe iŵƉairŵent (e.g., acquired vs. congenital) (Kons et al., 2023a).In  
tŚis conteǆt, feǁ investigations Śave focƵsed on coŵƉaring tŚe origin of iŵƉairŵent and seǆ in relation to Ɖerforŵance 
in ŚigŚͲlevel jƵdo atŚletes ǁitŚ visƵal iŵƉairŵents (Kons et al., 2025). F o r  i n s t an c e , K o n s  e t  al . (2023) eǆƉlored tŚe 
Ɖerforŵance of atŚletes ǁitŚ visƵal iŵƉairŵents Ƶsing tŚe adaƉted SƉecial :Ƶdo &itness dest (specific judo tests) and 
foƵnd no significant diīerences ďetǁeen ŚigŚͲlevel atŚletes ǁitŚ acƋƵired and congenital iŵƉairŵents͘ 

'iven tŚe liŵited researcŚ coŵƉaring Ɖerforŵance across iŵƉairŵent origin and seǆ in ŚigŚͲlevel jƵdo atŚletes ǁitŚ 
visƵal iŵƉairŵents, tŚis stƵdǇ aiŵed to descriďe tŚe ƉŚǇsical and coŵƉetitive Ɖerforŵance of tŚese atŚletes, considering 
t h e  o r i g i n  o f  i m p ai r m e n t  (acquired vs. congenital)͘ dŚe stƵdǇ also soƵgŚt to coŵƉare tŚese asƉects across tŚe groƵƉs 
to identifǇ tŚeir Ɖrofiles and resƉective diīerences͘ It ǁas ŚǇƉotŚesiǌed tŚat no significant diīerences ǁoƵld eŵerge 
ďased on tŚe origin of iŵƉairŵent, as eǆisting literatƵre sƵggests tŚat ďotŚ acƋƵired and congenital iŵƉairŵent groƵƉs 
develoƉ coŵƉaraďle skills and adaƉt eīectivelǇ over tiŵe, ƉarticƵlarlǇ at ŚigŚ levels of coŵƉetition, ǁŚere tecŚnicalͲ
tactical ƉroficiencǇ and ƉŚǇsical fitness tend to oƵtǁeigŚ tŚe inŇƵence of iŵƉairŵent origin (Kons et al., 2023a; Kons & 
Patatas, 2023).

METH OD S

Research Design
In a crossͲsectional stƵdǇ design, tŚe ƉŚǇsical and coŵƉetitive Ɖerforŵances of elite �raǌilian jƵdo atŚletes ǁitŚ visƵal 
iŵƉairŵents ǁere assessed considering seǆ and tŚe origin of iŵƉairŵents factors͘ Kf͘ ͘ �ata collection occƵrred dƵring 
a training caŵƉ Śeld tŚree ŵontŚs ďefore tŚe Paris ϮϬϮϰ ParalǇŵƉic 'aŵes, ensƵring tŚat tŚe Ɖerforŵance ŵeasƵres 
aligned ǁitŚ tŚe atŚletes͛ ƉreƉaration for tŚe ƵƉcoŵing coŵƉetition͘ AdditionallǇ, coŵƉetitive Ɖerforŵance data ǁas 
eǆtracted froŵ tŚe Paris ϮϬϮϰ ParalǇŵƉic 'aŵes resƵlts ďook͘
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Participants
dŚirteen jƵdo atŚletes ǁitŚ visƵal iŵƉairŵent ƉarticiƉated in tŚis stƵdǇ (Males = 7; age = 28.2 ± 8.1 years old; body mass 
= 95.0 ± 33.1 kg; height = 176 ± 8 cm; and years of judo experience = 13.2 ± 5.3 years) and (Females = 6; age = 29.1 ± 
7.8 years old; body mass = 73.8 ± 27.0 kg; height = 162 ± 8 cm; and years of judo experience = 11.6 ± 4.7)͘ Zegarding tŚe 
origin of iŵƉairŵent, siǆ atŚletes Śad acƋƵired iŵƉairŵents, ǁitŚ an average age of Ϯϵ͘ϭ ц ϳ͘8 Ǉears, ďodǇ ŵass of ϵϭ͘ϯ 
ц ϯ8͘ϲ kg, ŚeigŚt of ϭϲϵ ц ϭϭ cŵ, and an average of ϭϮ͘ϭ ц ϲ͘ϵ Ǉears of jƵdo eǆƉerience͘ Seven atŚletes, categoriǌed as 
congenital, Śad an average age of Ϯ8͘Ϯ ц 8͘ϭ Ǉears, ďodǇ ŵass of 8Ϭ͘Ϭ ц Ϯϱ͘Ϯ kg, ŚeigŚt of ϭϳϬ ц ϭϭ cŵ, and an average 
of ϭϮ͘8 ц ϯ͘ϰ Ǉears of jƵdo eǆƉerience͘ 

Procedures
�Ƶring a training caŵƉ tŚree ŵontŚs ďefore tŚe Paris ϮϬϮϰ ParalǇŵƉic 'aŵes, atŚletes Ƶnderǁent ƉŚǇsical tests inclƵding 
ŵaǆiŵal isoŵetric ŚandgriƉ strengtŚ (dominant side), ŵedicine ďall tŚroǁ, and coƵnterŵoveŵent jƵŵƉ, eacŚ Ɖreceded 
ďǇ a ϭϱͲŵinƵte ǁarŵͲƵƉ and seƉarated ďǇ ϯϬͲŵinƵte rests͘ dŚree ŵontŚs later, tŚeir coŵƉetitive Ɖerforŵance at tŚe 
'aŵes ǁas analǇǌed Ƶsing coŵƉetition resƵlts, focƵsing on tecŚniƋƵes Ƶsed, ŵatcŚ oƵtcoŵes, ǁin ratio, scoring indeǆ, 
and tecŚnical variaďilitǇ in standing and groƵndǁork͘ dŚis analǇsis coŵƉleŵented tŚe earlier ƉŚǇsical assessŵents͘

Physical Tests
HandgriƉ strengtŚ ǁas ŵeasƵred Ƶsing a dǇnaŵoŵeter (Carci, SH 5001) ǁitŚ tŚree ŵaǆiŵal eīorts͖ tŚe ŵedicine ďall 
tŚroǁ folloǁed &ƵkƵda (2019), ǁitŚ atŚletes seated against a ǁall Ɖerforŵing tŚree ŵaǆiŵal tŚroǁs of a ϯ kg ďall͖ and 
c o u n t e r m o v e m e n t  j u m p  (CMJ) ǁas assessed on a jƵŵƉ ŵat (CEFISE, Brazil) ǁitŚ tŚree ŵaǆiŵal jƵŵƉs, all Ƶsing tŚe 
a v e r ag e  v a l u e  f o r  an al y s i s .

Competitive performance analysis
CoŵƉetitive Ɖerforŵance ǁas analǇǌed froŵ tŚe Paris ϮϬϮϰ ParalǇŵƉic 'aŵes resƵlts, inclƵding standing tecŚniƋƵes 
(leg/foot, hip, hand/arm, and sacrifice throws) and groƵndǁork tecŚniƋƵes (pin, armlock, and choke) (Daigo, 2005). F o r  
eacŚ atŚlete, ǁe assessed ǁin ratio, scoring indeǆ, standing tecŚnical variaďilitǇ, and groƵndǁork tecŚnical variaďilitǇ, all 
calcƵlated ďased on tŚe nƵŵďer of eǆecƵted tecŚniƋƵes Ɖer ŵatcŚ͘

Statistical analysis
All analǇses ǁere Ɖerforŵed Ƶsing :ASP soŌǁare (version 0.11.1, JASP Team, University of Amsterdam, Netherlands). D a t a 
are reƉorted as ŵean (M) and standard deviation (SD)͘ te also tested tŚe ƉroƉortion of atŚletes of eacŚ seǆ and origin of 
iŵƉairŵent, Ƶsing tŚe CŚiͲsƋƵare test, and foƵnd no significant association indicating no risk of ďias ǁŚen analǇǌing ďǇ 
groƵƉs͘ IndeƉendent tͲtest ǁas Ƶsed to coŵƉare tŚe ƉŚǇsical Ɖerforŵance tests and coŵƉetitive Ɖerforŵance ďetǁeen 
origin of iŵƉairŵent ǁas Ƶsed to interƉret tŚe resƵlts of tŚe tͲtest, considering: Ϭ͘ϬʹϬ͘Ϯϱ as trivial, Ϭ͘ϮϭʹϬ͘ϲϬ as sŵall, 
Ϭ͘ϲϭʹϭ͘Ϯ as ŵoderate, ϭ͘ϮϭʹϮ͘Ϭ as large, and Ϯ͘ϭхϰ͘ϱ as verǇ large (Hedges’ g)  (Cohen, 1988). 

RES U L TS
daďle ϭ coŵƉares ƉŚǇsical tests and coŵƉetitive Ɖerforŵance ďased on tŚe origin of iŵƉairŵent (acquired and congenital)
for jƵdo atŚletes ǁitŚ visƵal iŵƉairŵents͘ Eo diīerences ǁere foƵnd in eitŚer ƉŚǇsical tests or coŵƉetitive Ɖerforŵance 
ďetǁeen tŚe tǁo groƵƉs͘ &inallǇ, no correlation ǁas foƵnd considering ƉŚǇsical tests resƵlts and coŵƉetitive Ɖerforŵance 
(r = 0.10 to 0.28; p > 0.05 [small to moderate effects])

Table 1. CoŵƉarison of PŚǇsical tests and coŵƉetitive Ɖerforŵance according to tŚe origin of iŵƉairŵent ;acƋƵired and congenitalͿ 
for jƵdo atŚletes ǁitŚ visƵal iŵƉairŵents͘ 

Physical Tests Acquired Congenital p Hedges’ g

HandgriƉ strengtŚ ;kgfͿ 8Ϯ͘ϯ ц Ϯϰ͘Ϯ ϳϯ͘Ϯ ц ϭϯ͘Ϭ 0.52 Ϭ͘ϯϯ ;sŵallͿ

Co u n t e r m o v e m e n t  
jƵŵƉ ;cŵͿ ϯϯ͘ϯ ц ϵ͘Ϯ ϯϰ͘8 ц ϭϬ͘ϭ Ϭ͘ϳ8 Ϭ͘ϭϰ ;trivialͿ

Dedicine �all tŚroǁ ;ŵͿ ϰ͘ϱ ц ϭ͘ϭ ϰ͘ϱ ц ϭ͘Ϯ Ϭ͘ϵϳ Ϭ͘ϬϮ ;trivialͿ
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CoŵƉetitive Ɖerfor-
m an c e

tin ratio Ϭ͘ϱϬ ц Ϭ͘ϯ Ϭ͘ϲϵ ц Ϭ͘Ϯ 0.25 Ϭ͘ϲϭ ;ŵoderateͿ

Scoring Indeǆ Ϭ͘ϰϱ ц Ϭ͘ϰ Ϭ͘ϳϭ ц Ϭ͘ϰ 0.31 Ϭ͘ϱϰ ;sŵallͿ

Te c h n i c al  v ar i ab i l i t y  
standing Ϭ͘ϯϲ ц Ϭ͘ϯ Ϭ͘ϱϬ ц Ϭ͘Ϯ Ϭ͘ϯϵ Ϭ͘ϰϲ ;sŵallͿ

Te c h n i c al  v ar i ab i l i t y  
groƵndǁork Ϭ͘ϯϬ ц Ϭ͘Ϯ Ϭ͘Ϯ8 ц Ϭ͘Ϯ 0.8 8 Ϭ͘Ϭϳ ;trivialͿ

In tŚe taďle ϭ coŵƉares ƉŚǇsical tests and coŵƉetitive Ɖerforŵance ďǇ seǆ (male and female) for jƵdo atŚletes ǁitŚ 
visƵal iŵƉairŵents͘ Significant diīerences ǁere oďserved in tŚe ƉŚǇsical tests, ǁitŚ ŚigŚer valƵes for ŵale and feŵale 
atŚletes͘ Hoǁever, no diīerences ǁere foƵnd in coŵƉetitive Ɖerforŵance ďetǁeen tŚe tǁo groƵƉs͘

Table 2. CoŵƉarison of ƉŚǇsical tests and coŵƉetitive Ɖerforŵance according to seǆ ;ŵale and feŵaleͿ for jƵdo atŚletes ǁitŚ visƵal 
i m p ai r m e n t s

Physical Tests Male Female p Hedges’ g

HandgriƉ strengtŚ ;kgfͿ 8ϵ͘ϳ ц Ϯϰ͘ϰ ϲϯ͘ϭ ц ϭϲ͘Ϭ Ϭ͘Ϭϰϱ ϭ͘ϭϳ ;ŵoderateͿ

Co u n t e r m o v e m e n t  
jƵŵƉ ;cŵͿ ϯ8͘ϳ ц ϵ͘ϳ Ϯ8͘ϳ ц ϱ͘ϱ Ϭ͘Ϭϰ8 ϭ͘ϭϰ ;ŵoderateͿ

Dedicine �all tŚroǁ ;ŵͿ ϱ͘ϰ ц Ϭ͘ϲ ϯ͘ϱ ц Ϭ͘ϱ фϬ͘ϬϬϭ Ϯ͘ϵϵ ;verǇ largeͿ

CoŵƉetitive Ɖerfor-
m an c e

tin ratio Ϭ͘ϱϳ ц Ϭ͘ϯ Ϭ͘ϲϰ ц Ϭ͘Ϯ Ϭ͘ϲϵ Ϭ͘ϮϬ ;trivialͿ

Scoring Indeǆ Ϭ͘ϱϯ ц Ϭ͘ϱ Ϭ͘ϲϲ ц Ϭ͘ϯ Ϭ͘ϲϭ Ϭ͘Ϯϳ ;sŵallͿ

Te c h n i c al  v ar i ab i l i t y  
standing Ϭ͘ϯϱ ц Ϭ͘ϯ Ϭ͘ϱϮ ц Ϭ͘ϭ Ϭ͘Ϯϵ Ϭ͘ϱϳ ;sŵallͿ

Te c h n i c al  v ar i ab i l i t y  
groƵndǁork Ϭ͘ϯϯ ц Ϭ͘Ϯ Ϭ͘Ϯϲ ц Ϭ͘Ϯ Ϭ͘ϲϭ Ϭ͘Ϯϲ ;sŵallͿ

D I S CU S S ION
dŚe Ɖresent stƵdǇ aiŵed to descriďe tŚe ƉŚǇsical and coŵƉetitive Ɖerforŵances of elite jƵdo atŚletes, considering seǆ 
(male vs. female) and tŚe origin of iŵƉairŵent (acquired vs. congenital) and tŚeir Ɖossiďle relationsŚiƉs͘ dŚe ŚǇƉotŚesis 
ǁas ƉartiallǇ confirŵed, as significant diīerences ǁere foƵnd onlǇ in ƉŚǇsical tests (no difference in competitive 
performance), ǁitŚ ŵale jƵdo atŚletes deŵonstrating ŚigŚer valƵes for all tests tŚan feŵale jƵdo atŚletes ǁitŚ visƵal 
iŵƉairŵents͘ Hoǁever, no significant diīerences ǁere oďserved ďased on tŚe origin of iŵƉairŵent in terŵs of 
coŵƉetitive and ƉŚǇsical Ɖerforŵance asƉects, as eǆƉected ďased on tŚe resƉective investigation (Kons et al., 2023a).

Eo significant diīerences ǁere oďserved in ƉŚǇsical tests or coŵƉetitive Ɖerforŵance across tŚe origin of iŵƉairŵent 
groƵƉs͘ dŚis sƵggests tŚat, regardless of tŚe origin of iŵƉairŵent (e.g., acquired or congenital), jƵdo atŚletes ǁitŚ visƵal 
iŵƉairŵents deŵonstrated siŵilar resƵlts in ďotŚ ƉŚǇsical tests and coŵƉetitive Ɖerforŵance͘ EǆƉloring tŚe relationsŚiƉ 
ďetǁeen tŚe origin of iŵƉairŵent and Ɖerforŵance indicators is crƵcial (Kons & Patatas, 2023), ƉarticƵlarlǇ dƵe to tŚe 
ƵniƋƵe cŚaracteristics develoƉed tŚroƵgŚ longͲterŵ training asƉects (Denghansai et al., 2022)͘ dŚese cŚaracteristics 
ŵaǇ ďe inŇƵenced ďǇ tŚe tiŵing of ǁŚen atŚletes acƋƵired tŚeir iŵƉairŵents, ǁŚicŚ in tƵrn can aīect varioƵs asƉects of 
Ɖerforŵance in otŚer ƉaralǇŵƉic ŵodalities (Lopes-Silva et al., 2023; Le Toquin et al., 2021)͘ Hoǁever, in coŵƉleǆ sƉorts 
sƵcŚ as jƵdo, tŚese factors do not aƉƉear to significantlǇ inŇƵence sƉecific Ɖerforŵance oƵtcoŵes (Kons & Patatas, 
2023)͘ dŚis ŵaǇ ŚelƉ to eǆƉlain tŚe resƵlts of tŚis stƵdǇ, ƉarticƵlarlǇ considering tŚe constant dǇnaŵic interaction 
ďetǁeen atŚletes, ǁŚicŚ ďecoŵes even ŵore intricate dƵe to tŚe lack of vision (Krabben et al., 2019)͘ SƵcŚ coŵƉleǆities 
ŵaǇ accoƵnt for tŚe aďsence of diīerences in tŚese Ɖerforŵance asƉects͘
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dŚe ŵaǆiŵal ŚandgriƉ strengtŚ, coƵnterŵoveŵent jƵŵƉ, and ŵedicine ďall tŚroǁs deŵonstrated ŚigŚer valƵes for 
ŵale atŚletes coŵƉared to tŚe feŵale groƵƉs͘ dŚis resƵlt is eǆƉected, as ďiological cŚaracteristics tǇƉicallǇ contriďƵte to 
diīerences in ƉŚǇsical Ɖerforŵance ďetǁeen ŵales and feŵales (Detanico & Kons, 2023). F ac t o r s  s u c h  as  g r e a t e r  m u s c l e  
ŵass, ŚigŚer testosterone levels, and diīerences in ŵƵscle fiďer coŵƉosition tend to enŚance strengtŚ and Ɖoǁer in 
ŵale jƵdo atŚletes (Franchini et al., 2011; Franchini et al., 2013; Gutierrez-Santiago et al., 2022). Th e s e  p h y s i o l o g i c al  
aƩriďƵtes oŌen lead to ŵales eǆŚiďiting sƵƉerior Ɖerforŵance in activities reƋƵiring strengtŚ and eǆƉlosive Ɖoǁer, like 
ŚandgriƉ strengtŚ, jƵŵƉs, and tŚroǁs (Kons et al., 2021; Detanico & Kons, 2023).

CONCL U S IONS
In conclƵsion, tŚis stƵdǇ foƵnd tŚat ŵale jƵdo atŚletes ǁitŚ visƵal iŵƉairŵents ƉreƉaring for tŚe Paris ϮϬϮϰ ParalǇŵƉic 
'aŵes sŚoǁed ŚigŚer Ɖerforŵance in all ƉŚǇsical tests, coŵƉared to feŵale atŚletes͘ Hoǁever, no significant diīerences 
ǁere oďserved in terŵs of coŵƉetitive Ɖerforŵance ďetǁeen tŚe seǆes and tŚe origin of iŵƉairŵent, sƵggesting tŚat 
tŚe tǇƉe of visƵal iŵƉairŵent does not significantlǇ inŇƵence eitŚer ƉŚǇsical or coŵƉetitive Ɖerforŵance͘ 
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1 Ministry of the Interior of the Republic of Croatia
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ABS TRACT
HigŚ level of ŵotor skills and ŵotor aďilities are essential for tŚe sƵccessfƵl Śandling of Ɖolice oĸcers in stressfƵl 
sitƵations͘ dŚe aiŵ of tŚis ƉaƉer ǁas to coŵƉare tŚe Ɖerforŵance in ŵotor tasks of stƵdents ǁŚo coŵƉleted tŚe 
Ɖolice Ɖrograŵ in ǁŚicŚ tŚe eleŵents of jƵdo and Ɖolice selfͲdefense doŵinate͘ dŚe convenient saŵƉle of resƉondents 
inclƵded ϱϳ ŵale stƵdents of tŚe PolǇtecŚnic of CriŵinologǇ and PƵďlic SecƵritǇ (VKJS) (part-time students of 1 year of 
study and part-time students of 2 years of study)͘  Kne groƵƉ of stƵdents finisŚed class Police ƉŚǇsical trainingϭ and Police 
ƉŚǇsical training Ϯ ǁŚile otŚers did not ƉarticiƉate in it͘ ZesƵlts sŚoǁed tŚat stƵdents ǁŚicŚ ƉarticiƉated in coŵďat sƉort 
class Śad greater resƵlts in ƉƵllͲƵƉ test ǁŚile no cŚanges ǁere oďserved in standing long jƵŵƉ, sitͲƵƉ and ŵaǆ reƉetition 
ďencŚ Ɖress ǁitŚ ϳϬй ϭZD͘ Coŵďat training ǁitŚin tŚe general ƉoƉƵlation Śas deŵonstrated eīectiveness in Ɖroŵoting 
tŚe sƉecific develoƉŵent of ƵƉƉerͲďodǇ strengtŚ, as reŇected ďǇ an increased nƵŵďer of ƉƵllͲƵƉs͘ dŚerefore, coŵďat 
sƉort training can ďe considered a valƵaďle segŵent of tŚe ƉŚǇsical training of Ɖolice oĸcers͘

Keywords: police training, motor abilities, combat sport

INTROD U CTION
dŚe ŵartial arts Ɖrograŵ for Ɖolice oĸcers is sƉecific ďecaƵse it is satƵrated ǁitŚ tŚe tecŚniƋƵes of varioƵs ŵartial arts 
(judo, karate, aikido, boxing, wrestling)͘ :Ƶdo is one of ďasis of Ɖolice selfͲdefense for ŵeŵďers of tŚe arŵǇ and Ɖolice͘ 
AnǇ Ƶse of ƉŚǇsical force ďǇ a Ɖolice oĸcer is deŵanding and sƉecific ďecaƵse it is a direct action of a Ɖolice oĸcer ǁitŚ 
tŚe force of Śis oǁn ďodǇ toǁards anotŚer Ɖerson and tŚe ŚigŚest level of Ɖrofessionalisŵ and sitƵational aǁarenes 
is eǆƉected froŵ Śiŵ (Jozić et al., 2023)͘ dŚe goal of Ɖolice training, adoƉtion of tŚe eleŵent of ŵartial sƉorts, is to 
create ƉrereƋƵisites for tŚe Ɖrofessional Ɖerforŵance of Ɖolice tasks, ǁŚicŚ reƋƵires knoǁledge of tŚe Śandling of tŚose 
ŵartial arts tŚat ƵndoƵďtedlǇ do not lead to ƉŚǇsical injƵrǇ (elements of judo, elements of karate, police self-defense). 
dŚe eleŵents of jƵdo training and Ɖolice selfͲdefense are ŚigŚͲƋƵalitǇ and safe edƵcational instrƵŵents ǁitŚ a verǇ 
ŚigŚ valƵe content, ǁŚicŚ can and sŚoƵld serve as a tool for ƋƵalitǇ integral forŵation of ƉeoƉle͘  AdoƉtion of jƵdo 
fall tecŚniƋƵes and defense against tŚroǁing tecŚniƋƵes can ŚelƉ eliŵinate or significantlǇ redƵce injƵries caƵsed ďǇ 
diīerent falls and of coƵrse diīerent aƩacks͘ dŚe eleŵents of jƵdo as iŵƉortant Ɖarts of Ɖolice selfͲdefense are sƵitaďle 
for iŵƉroving tŚat knoǁledge of figŚting, as ǁell as ďasic and advanced eleŵents of Ɖolice tactics tŚat reƋƵire ƉroŵƉt, 
sƵdden and fast sitƵational Śandling tŚroƵgŚ control and iŵƉleŵentation of aƉƉreŚension ŵeasƵres͘ Kf coƵrse, tŚe 
Ɖerforŵance of eleŵents of jƵdo, Ɖolice selfͲdefense, deƉends on tŚe level of antŚroƉological cŚaracteristics of tŚe 
Ɖolice oĸcers tŚeŵselves͘  :Ƶdo training, esƉeciallǇ figŚting (randori), ǁill also aīect tŚe antŚroƉological cŚaracteristics 
of Ɖolice oĸcers, sƵcŚ as strengtŚ, Ɖoǁer and ďalance, essential for tŚe eǆecƵtion of all tŚose eleŵents for riot control, 
ǁŚetŚer it is done tŚroƵgŚ individƵal or collective action in ŚigŚlǇ stressfƵl sitƵations͘

METH OD S
dŚe researcŚ ǁas condƵcted on a convenient saŵƉle of tǁo groƵƉs of ƉartͲtiŵe stƵdents of tŚe PolǇtecŚnic of CriŵinologǇ 
and PƵďlic SecƵritǇ (VKJS), a total of ϱϳ ŵale stƵdents (24 first year students and 33 second year students)͘ Second 
Ǉear stƵdents dƵring forŵer scŚool Ǉear ƉarticiƉated in Police ƉŚǇsical training ϭ ǁŚicŚ consists ŵostlǇ of eleŵents of 
karate (zuki, uraken, shuto, empi), ďlocks (age uke, soto uke, uchi uke, gedan barai) and leg kicks (mae geri, yoko geri, 
mawashi geri, ushiro geri) (Oyama, 1976; Pupovac, 2000; Jozić, 2002)͘ Police PŚǇsical draining Ϯ consists ŵostlǇ of jƵdo 
tŚroǁing tecŚniƋƵes (osoto-gari, o-goshi, tai-otoshi) (Sertić and Segedi, 2013) as ǁell as ďasic jƵdo falls and selfͲdefense 
f al l s  (Zempo, Kaiten Ukemi, Ushiro Ukemi, Yoko Ukemi, "judo fall into bridge" (Tokarski, 2012; Sertić and Segedi, 2013; 
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Sertić and Segedi, 2015; DelCastillo-Andrés & Toronjo-Hornillo, 2019)͘ It consists also of eleŵents of Ɖolice selfͲdefense, 
aƉƉreŚension tactics, defense against Ƶnarŵed and arŵed aƩackers (Kudo, 1976; Lucić and Gržeta, 2007). 

StƵdents ƉarticiƉated in total of ϲϬ scŚool ŚoƵrs (30 hours Police physical training 1 and 30 hours of Police physical 
training 2) dƵring acadeŵic Ǉear͘  EacŚ class consisted of ǁarŵͲƵƉ eǆercises aŌer ǁŚicŚ ŵajor Ɖart ǁas acƋƵisition and 
Ɖractice of tecŚniƋƵes folloǁed ƵƉ ǁitŚ sitƵational drills͘

Variables
In assessŵent of ŵotor skill of s<:S stƵdents, tŚe folloǁing ŵotor tests ǁere Ƶsed: standing long jƵŵƉ (SLJ) (Jukić et al., 
2008; Jozić, 2020), S i t -u p s  i n  2 m i n u t e s  (SUP ), p u l l -u p s  o n  t h e  b ar b e l l  (PUP) and a test for assessŵent of tŚe reƉetitive 
strengtŚ of ƵƉƉer ďodǇ, ďencŚ Ɖress ǁitŚ ϳϬй ďodǇ ǁeigŚt (BP) (Jukić et al., 2008; Jozić, 2020).

Statistics
�escriƉtive statistics of tŚe variaďles Ƶsed to assess tŚe ŵotor skills of stƵdents ǁere calcƵlated͘ hsing tŚe tͲtest 
for indeƉendent saŵƉles, tŚe diīerences ďetǁeen firstͲ and secondͲǇear stƵdents of tŚe CriŵinologǇ stƵdǇ ǁere 
deterŵined͘ dŚe data collected ǁere Ɖrocessed ǁitŚ tŚe statistical Ɖackage Statistica for tindoǁs ver͘  ϭϯ͘ϰ͘

RES U L TS

Table 1. �escriƉtive statistics for groƵƉ of first Ǉear stƵdents

Variable N Mean Min Max Range SD

S>: Ϯϰ 223,00 ϭϳϬ,ϬϬ ϮϳϬ,ϬϬ 100,00 Ϯϰ,ϰϭ

S U P Ϯϰ ϱϰ,ϵϭ Ϯϰ,ϬϬ 8 1,00 ϱϳ,ϬϬ 15,31

P U P Ϯϰ ϲ,ϱ8 0,00 20,00 20,00 ϱ,ϯϲ

BP Ϯϰ ϭϱ,ϳϭ 3,00 30,00 Ϯϳ,ϬϬ ϳ,8ϵ

Legend: SLJ- standing long jump; SUP- sit-ups; PUP-Pullups; BP- Bench press

Table 2. �escriƉtive statistics for groƵƉ of second Ǉear stƵdents

Variable N Mean Min Max Range SD

S>: 33 ϮϮϰ,ϯϵ ϭϵϬ,ϬϬ Ϯϲϱ,ϬϬ ϳϱ,ϬϬ ϭϵ,8ϵ

S U P 33 ϰϵ,Ϭϲ 30,00 ϲϬ,ϬϬ 30,00 8 ,21

P U P 33 10,03 2,00 23,00 21,00 ϲ,Ϯ8

BP 33 ϭϱ,ϰϵ 5,00 35,00 30,00 ϲ,8ϵ

Legend: SLJ- standing long jump; SUP- sit-ups; PUP-Pullups; BP- Bench press

daďle ϭ and taďle Ϯ Ɖresent descriƉtive valƵes for all variaďles͘ Siŵilar valƵes can ďe oďserved for ďotŚ groƵƉs eǆceƉt ƉƵll 
ƵƉ valƵes͘ 'roƵƉ ϭ consisted of Ϯϰ ƉarticiƉants ǁŚile groƵƉ Ϯ consisted of ϯϯ ƉarticiƉants͘

Table 3. ZesƵlts of t test for indeƉendent groƵƉs

Variable Mean 1 Mean 2 t-value df p

S>: 222,50 ϮϮϰ,ϯϵ -0,32 55 Ϭ,ϳϱ

S U P ϱϰ,ϵϮ ϰϵ,Ϭϲ ϭ,8ϲ 55 Ϭ,Ϭϳ

P U P ϲ,ϱ8 10,03 ͲϮ,ϭϳ 55 0,03

BP ϭϱ,ϳϭ ϭϱ,ϰ8 0,11 55 Ϭ,ϵϭ

Legend: SLJ- standing long jump; SUP- sit-ups; PUP-Pullups; BP- Bench press
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ZesƵlt of t test for indeƉendent groƵƉs indicate statisticallǇ significant diīerences for variaďle PhP (pull ups). F o r  al l  o t h e r  
variaďles no statisticallǇ significant diīerences can ďe oďserved͘

D I S CU S S ION
dŚe resƵlts of tŚis researcŚ sŚoǁed tŚat aŌer tŚe coŵďat sƉort class, tŚere ǁas a significant iŵƉroveŵent onlǇ in tŚe 
variaďle of Ɖerforŵed ƉƵllͲƵƉs, ǁŚile in tŚe otŚer tests: standing long jƵŵƉ, sitͲƵƉs and ďencŚ Ɖress no statisticallǇ 
significant cŚange ǁas recorded͘ SƵcŚ resƵlts indicate tŚat coŵďat sƉort teacŚing, ǁitŚin tŚe Ɖrograŵ iŵƉleŵented in 
tŚis researcŚ, selectivelǇ aīects certain coŵƉonents of ŵotor aďilities͘ 

�iīerences in ƉƵllͲƵƉ nƵŵďer ďetǁeen groƵƉ tŚat finisŚed class of coŵďat sƉort (10,03±6,28) and tŚe groƵƉ tŚat did 
not ƉarticiƉate in coŵďat sƉort class (6,58±5,36) are significant and sŚoǁ Ɖractical iŵƉroveŵent not jƵst statistical 
cŚange͘ &eǁ ƉaƉers focƵsed on eīect of jƵdo training on ŵotor aďilities in general ƉoƉƵlation͘ Kne researcŚ reƉorted 
iŵƉroveŵents in eǆƉlosive strengtŚ, ďƵt it inclƵded cŚildren aged ϳʹϭϮͲǇearͲold ǁŚo ƉarticiƉated in a ϭϮͲŵontŚ jƵdo 
p r o g r am  (Demirel, 2011)͘ KtŚer researcŚ inclƵded intellectƵallǇ disaďled ƉeoƉle ǁŚo Ɖerforŵed jƵdo Ɖrograŵ for eigŚt 
ǁeeks and reƉorted iŵƉroveŵents in sitͲƵƉs, sit and reacŚ, and standing long jƵŵƉ (Masleša, Videmšek & Karpljuk, 
2012)͘ Kne researcŚ inclƵded ϮϬ ŵale ƵniversitǇ stƵdents ǁŚicŚ ƉarticiƉated in 8Ͳǁeek jƵdo class͘ ZesƵlts indicated 
iŵƉroveŵents in standing long jƵŵƉ, sitͲƵƉs, and sit and reacŚ tests (Mohammed, Mohammed & Choi, Hong Jun, 2017).  

dŚis researcŚ also inclƵded standing long jƵŵƉ and sitͲƵƉ test, ďƵt no cŚanges ǁere oďserved in tŚese tests͘ Coŵďat 
classes can Śave diīerent training aƉƉroacŚes ǁŚicŚ ŵaǇ resƵlt in diīerent oƵtcoŵes͘ Increase in ƉƵllͲƵƉ nƵŵďer can 
ďe eǆƉlained ďǇ eīect of sƉecific deŵands of jƵdo training ǁŚicŚ inclƵde great nƵŵďer of ƉƵlling and Śolding of training 
Ɖartner͘  �Ƶring eǆecƵtion of tŚroǁing tecŚniƋƵes, griƉ figŚting and diīerent sƉecific eǆercises ǁitŚ training Ɖartner, 
ƵƉƉer ďodǇ ŵƵscles are activated, esƉeciallǇ ďack ŵƵscles as ǁell as arŵ ŵƵscles sƵcŚ as ďiceƉs or forearŵ ŵƵscles͘ 

Kn tŚe otŚer Śand, altŚoƵgŚ everǇ tŚroǁing tecŚniƋƵe reƋƵires loǁer ďodǇ Ɖoǁer, coŵďat sƉort classes ŵaǇ not inclƵde 
great volƵŵe of targeted ƉlǇoŵetric or ŵaǆiŵalͲeǆƉlosive eǆercises tŚat ǁoƵld stiŵƵlate tŚe develoƉŵent of tŚis aďilitǇ͘  
SiŵilarlǇ, sitͲƵƉs as an indicator of reƉetitive trƵnk strengtŚ did not iŵƉrove significantlǇ, ǁŚicŚ ŵaǇ indicate tŚat tŚe 
loads dƵring coŵďat sƉort classes ǁere not sƵĸcient in intensitǇ or volƵŵe to caƵse adaƉtations in tŚat ŵƵscle groƵƉ͘ 
AltŚoƵgŚ Ɖracticing great nƵŵďer of tŚroǁing tecŚniƋƵes as ǁell kicks and ƉƵncŚes ǁitŚ Ɖartner ŵaǇ caƵse greater 
trƵnk strengtŚ and staďilitǇ tŚere are feǁ ŵotions of trƵnk Ňeǆion like in sitͲƵƉ test ǁŚicŚ ŵaǇ ďe tŚe reason ǁŚǇ tŚere 
is lack of Ɖrogress͘ 

CONCL U S ION
dŚese findings are consistent ǁitŚ earlier researcŚ tŚat Ɖoints oƵt tŚat ŵartial arts develoƉ sƉecific forŵs of strengtŚ, 
coordination and ďalance, ďƵt not necessarilǇ all asƉects of general ŵotor aďilities͘ dŚerefore, coŵďat sƉort can ďe 
considered a valƵaďle segŵent of tŚe ƉŚǇsical training of Ɖolice oĸcers, esƉeciallǇ for strengtŚening tŚe ƵƉƉer ďodǇ, 
sƉecific graƉƉling strengtŚ and ƉsǇcŚoƉŚǇsical endƵrance͘ 
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TH E EF F ECT OF  A S H ORT-TERM TEACH ING 
PZK'ZAD KE dHE DKdKZ S<I>>S K& zKhE' 

:h�K<AS ʹ A PI>Kd Sdh�z

Ivan Kranjec, Sanja Šalaj
University of Zagreb Faculty of Kinesiology
Horvaćanski zavoj 15, 10000 Zagreb, Croatia

ABS TRACT
dŚis stƵdǇ eǆaŵined tŚe eīectiveness of a sŚortͲterŵ teacŚing Ɖrograŵ focƵsed on ŵaniƉƵlative skills in cŚildren 
Ɖracticing jƵdo͘ A total of ϭϮ ǇoƵng jƵdokas ƉarticiƉated in tŚis Ɖilot stƵdǇ͘ dŚe ƉarticiƉants ǁere divided into a control 
and an eǆƉeriŵental groƵƉ and ǁere assessed Ƶsing tŚe �KdͲϮ (short form) and d'D�ͲϮ (manipulative skills subtest) t e s t  
ďaƩeries͘ &olloǁing tŚe initial testing, tŚe eǆƉeriŵental groƵƉ took Ɖart in a tǁoͲǁeek oďject ŵaniƉƵlation Ɖrograŵ͘ 
dŚe Ɖrograŵ inclƵded five diīerent ďall eǆercises, coŵƉrising a total of ϭϲϬ oneͲŚanded (with both dominant and non-
dominant hands) and tǁoͲŚanded ďall tŚroǁs͘ dŚe �KdͲϮ resƵlts sŚoǁed tŚat cŚildren in ďotŚ groƵƉs iŵƉroved tŚeir 
ŵotor aďilities ďetǁeen tŚe first and second ŵeasƵreŵent͘ Kn tŚe d'D�ͲϮ test, tŚe eǆƉeriŵental groƵƉ deŵonstrated 
iŵƉroveŵent͘ dŚe findings sƵggest tŚat tŚe Ɖrograŵ ǁas eīective͖ Śoǁever, given tŚe sŵall saŵƉle siǌe, tŚe resƵlts 
sŚoƵld ďe interƉreted ǁitŚ caƵtion͘

Keywords: object-control skills, BOT-2, TGMD-2, motor learning, children.

INTROD U CTION
:Ƶdo develoƉs a ǁide range of ŵotor aďilities and Śas a Ɖositive iŵƉact on ƉŚǇsical ŚealtŚ, eŵotional staďilitǇ, and 
social skills of an individƵal (Miarka et al., 2012)͘ �esƉite its coŵƉreŚensiveness, jƵdo training takes Ɖlace in a sƉecific 
environŵentͶďarefoot and ǁitŚ ŵiniŵal Ƶse of eƋƵiƉŵent͘ dŚe acƋƵisition of locoŵotor and ŵaniƉƵlative ŵotor 
skills is crƵcial in cŚildŚood, as it forŵs tŚe foƵndation for ƉŚǇsical literacǇ and tŚe develoƉŵent of ŵotor aďilities 
and later ƉarticiƉation in varioƵs sƉorts activities (Malina, Bouchard & Bar-Or, 2004)͘ DaniƉƵlative ŵotor skills refer 
to tŚe aďilitǇ to control diīerent oďjects ǁitŚ tŚe ďodǇ, ƉriŵarilǇ Ƶsing tŚe Śands and feet, tŚroƵgŚ actions sƵcŚ as 
tŚroǁing, catcŚing, striking, driďďling, and rolling a ďall͘ AltŚoƵgŚ oďject ŵaniƉƵlation is classified as a ďiotic ŵotor 
skill, it is ƵnderreƉresented in jƵdo training, as it is not considered a keǇ deterŵinant of sƵccess in jƵdo͘ EevertŚeless, 
ŵaniƉƵlative eǆercises can ďe ďeneficial at an earlǇ age, as tŚeǇ ŚelƉ develoƉ coordination and contriďƵte to overall 
ƉŚǇsical develoƉŵent͘ PrevioƵs researcŚ on tŚe eīects of varioƵs eǆercise and teacŚing ŵetŚods Śas deŵonstrated tŚe 
eīectiveness of diīerent interventions for iŵƉroving cŚildren s͛ ŵaniƉƵlative skills͘ An eigŚtͲǁeek ďilateral coordination 
intervention significantlǇ iŵƉroved cŚildren s͛ coŵƉetence in ŵaniƉƵlative skills, ƉarticƵlarlǇ in driďďling, Ɖassing, and 
catcŚing a ďall in footďall and ďasketďall (Chen et al., 2021)͘ Siŵilar stƵdǇ sŚoǁed tŚat an intervention involving ďall 
g a m e s  (tennis, football, basketball) iŵƉroved ďilateral coordination, ďalance, and fine ŵotor integration (Petrušič et 
al., 2023)͘ Positive eīects on catcŚing and striking (measured with Test of gross motor development) ǁere foƵnd aŌer 
ŵotor skill Ɖrograŵs sƵcŚ as �ZAIEďalls (Gombocz et al., 2020), CHADP and dͲS<IP aŵong cŚildren (Robinson et al., 
2012; Logan, 2014)͘ Dc<enǌie and colleagƵes foƵnd Ɖositive eīects of ƉŚǇsical edƵcation classes on ŵaniƉƵlative skills 
(e.g., throwing, catching) in cŚildren (McKenzie et al., 1998)͘ SƵƉriadi et al͘ (2022) condƵcted a stƵdǇ ǁitŚ eleŵentarǇ 
scŚool cŚildren and deterŵined eīectiveness of a sƉecial ͞ďall tŚroǁer learning device͟ in teacŚing ŵaniƉƵlative skills͘ 
AltŚoƵgŚ researcŚ indicates Ɖositive eīects of Ɖrograŵs designed to teacŚ ŵaniƉƵlative skills, tŚere is still a lack of 
stƵdies involving ǇoƵng atŚletes ǁitŚin strƵctƵred training Ɖrocesses͘ dŚerefore, tŚe aiŵ of tŚis stƵdǇ is to deterŵine 
cŚanges in ŵaniƉƵlative and ŵotor skills folloǁing a sŚortͲterŵ oďject ŵaniƉƵlation teacŚing Ɖrograŵ aŵong ǇoƵng 
jƵdo atŚletes aged 8ʹϭϬ Ǉears͘
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METH OD S
dŚe stƵdǇ ǁas condƵcted on ϭϮ ƉarticiƉants (7 boys and 5 girls), all ŵeŵďers of a Croatian jƵdo clƵď͘ dŚe ƉarticiƉants 
ǁere cŚildren aged ϵ͘ϰ ц ϭ͘Ϭϱ Ǉears ǁŚo Śad ďeen Ɖracticing jƵdo for Ϯ ц Ϭ͘ϵ Ǉears͘ Parents Ɖrovided ǁriƩen inforŵed 
consent for tŚeir cŚild s͛ ƉarticiƉation in tŚe stƵdǇ͘ dŚe researcŚ ǁas aƉƉroved ďǇ tŚe EtŚics CoŵŵiƩee of tŚe &acƵltǇ of 
<inesiologǇ Ƶnder aƉƉroval nƵŵďer 8ͬϮϬϮϱ͘ dŚe cŚildren ǁere divided into a control groƵƉ and an eǆƉeriŵental groƵƉ͘

do assess ŵotor skills, tŚe �KdͲϮ and d'D�ͲϮ test ďaƩeries ǁere Ƶsed͘ dŚe sŚort version of tŚe �KdͲϮ (Bruininks–
Oseretsky Test of Motor Proficiency, Second Edition) consists of ϭϰ sƵďtests assessing fine ŵotor skills, ďilateral 
coordination, ďalance, sƉeed and agilitǇ, ƵƉƉerͲliŵď coordination, and strengtŚ͘ Standardiǌed scores, corrected for age 
and seǆ, ǁere calcƵlated according to tŚe instrƵŵent s͛ Ɖrotocol͘ dŚe d'D�ͲϮ (“Test of Gross Motor Development – 2nd 
Edition”; Ulrich, 2000) ǁas also Ƶsed͘ dŚis ďaƩerǇ inclƵdes ϭϮ tests divided into tǁo sƵďgroƵƉs and is designed to assess 
fƵndaŵental ŵotor skills in cŚildren aged ϯʹϭϬ Ǉears͘ dŚe sƵďset of ŵaniƉƵlative skill tests ǁas Ƶsed in tŚis stƵdǇ, 
inclƵding striking a ďaseďall, driďďling, catcŚing, kicking, overŚand tŚroǁing, and rolling a ďall͘ EacŚ skill ǁas scored, and 
tŚe final variaďle reƉresented tŚe total standardiǌed score in ŵaniƉƵlative ŵotor skills͘ dŚe initial ŵeasƵreŵent ǁas 
condƵcted dƵring tŚe first ǁeek, and tŚe final ŵeasƵreŵent took Ɖlace in tŚe last (fourth) ǁeek͘ AŌer tǁo ǁeeks of tŚe 
eǆƉeriŵental Ɖrograŵ, ƉarticiƉants Ƶnderǁent ƉostͲtesting Ƶsing tŚe saŵe instrƵŵents͘ dŚe teacŚing Ɖrograŵ lasted 
tǁo ǁeeks and inclƵded foƵr training sessions͘ �Ƶring eacŚ session, folloǁing tŚe ǁarŵͲƵƉ, tŚe eǆƉeriŵental groƵƉ 
Ɖerforŵed ďall eǆercises focƵsed on tŚroǁing and catcŚing͘ Eǆercises inclƵded: aͿ dŚroǁing a ďall ǁitŚ one Śand (basic 
throw) ʹ ϱ reƉetitions ǁitŚ eacŚ Śand͖ ďͿ KverŚead tŚroǁ froŵ tŚe sŚoƵlder (similar to shot put) ʹ ϱ reƉetitions ǁitŚ 
eacŚ Śand͖ cͿ dǁoͲŚand side tŚroǁ (rugby-style) ʹ ϱ reƉetitions Ɖer side͖ dͿ Zolling a ďall froŵ a kneeling Ɖosition ʹ ϱ 
reƉetitions ǁitŚ eacŚ Śand and eͿ CatcŚing eǆercises inclƵded catcŚing tŚe ďall and aiŵing at a target͘ AŌer coŵƉleting 
eacŚ task, tŚe cŚildren received corrective feedďack sƵcŚ as ͞ Elďoǁ ƵƉ,͟  ͞ >eŌͬrigŚt foot forǁard,͟  or ͞ Aiŵ ǁitŚ tŚe otŚer 
Śand͘͟  dŚe instrƵctional Ɖrograŵ, ǁŚicŚ focƵsed on ďallͲtŚroǁing eǆercises aiŵed at a target, ǁas condƵcted aŌer tŚe 
ǁarŵͲƵƉ and lasted aƉƉroǆiŵatelǇ ϮϬʹϮϱ ŵinƵtes Ɖer session, folloǁed ďǇ standard jƵdo tecŚnical training͘ In total, ϭϲϬ 
reƉetitions ǁere Ɖerforŵed Ƶsing ďotŚ arŵs, eǆecƵted ƵnilaterallǇ and ďilaterallǇ͘ dŚe control groƵƉ folloǁed regƵlar 
jƵdo training sessions ǁitŚoƵt anǇ additional eǆercises͘

�ata ǁere analǇǌed Ƶsing Statistica ϭϯ͘Ϯ soŌǁare (StatSoft, Inc., Tulsa, OK, USA)͘ �escriƉtive statistics ǁere Ƶsed to 
analǇǌe tŚe ďasic data, inclƵding aritŚŵetic ŵean, standard deviation, freƋƵencǇ distriďƵtion, and individƵal resƵlts͘

RES U L TS
In tŚe d'D�ͲϮ sƵďtest, tŚe ŵean score for tŚe entire saŵƉle of cŚildren ǁas ϵ͘8ϯ ц ϯ͘ϭ, ǁŚicŚ falls ǁitŚin tŚe ͞Average͟ 
categorǇ according to norŵative ranges (Ulrich, 2000; Bruininks & Bruininks, 2005)͘ In tŚe �KdͲϮ test, ƉarticiƉants 
acŚieved a ŵean score of ϰϲ͘ϵϯ ц 8͘Ϯϵ, also classified as ͞Average͘͟  In tŚe d'D�ͲϮ test, ƉarticiƉants in tŚe control 
groƵƉ acŚieved an average score of ϭϭ ц ϯ͘ϳϰ in tŚe first ŵeasƵreŵent and a sligŚtlǇ loǁer score of ϵ͘ϳϱ ц Ϯ͘8ϳ in tŚe 
second ŵeasƵreŵent͘ dŚe eǆƉeriŵental groƵƉ oďtained an average score of ϵ͘Ϯϱ ц Ϯ͘8Ϯ in tŚe first ŵeasƵreŵent and 
ϭϭ͘ϲϯ ц Ϯ͘ϯϵ in tŚe second ŵeasƵreŵent (Figure 1)͘ AnalǇsis of freƋƵencies in ƉroficiencǇ categories sŚoǁed tŚat, in tŚe 
eǆƉeriŵental groƵƉ, one cŚild Ɖrogressed froŵ tŚe ͞�eloǁ Average͟ to tŚe ͞Average͟ categorǇ, and anotŚer froŵ tŚe 
͞Average͟ to tŚe ͞Aďove Average͟ categorǇ, ǁŚereas tŚe distriďƵtion in tŚe control groƵƉ reŵained largelǇ ƵncŚanged͘ 
�otŚ tŚe control and eǆƉeriŵental groƵƉs sŚoǁed iŵƉroveŵent in tŚe �KdͲϮ test indicating tŚat teacŚing Ɖrograŵ did 
not aīect tŚeir resƵlts͘ dŚe eǆƉeriŵental groƵƉ acŚieved an average score of ϱϮ͘ϯ8 ц ϱ͘88 in tŚe first ŵeasƵreŵent and 
ϱϰ͘8ϲ ц ϲ͘ϲϵ in tŚe second ŵeasƵreŵent͘
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Figure 1. Comparison of mean standardized scores between the control and experimental groups in the first and second measure-
ments.

D I S CU S S ION
dŚe ŵain findings of tŚis stƵdǇ indicate Ɖrogress in ŵaniƉƵlative skills aŵong tŚe eǆƉeriŵental groƵƉ, ďƵt not in overall 
ŵotor aďilities, folloǁing tŚe ŵotor teacŚing Ɖrograŵ͘ dŚese resƵlts ǁere eǆƉected, given tŚat tŚe aƉƉlied Ɖrograŵ 
ǁas sƉecificallǇ designed to teacŚ ŵaniƉƵlative skills͘ �esƉite its sŚort dƵration, tŚe Ɖrograŵ ƉositivelǇ aīected 
ŵaniƉƵlative skills, as eǆƉected͘ >onger eǆercise Ɖrograŵs, lasting eigŚt or ŵore ǁeeks, as sŚoǁn in ƉrevioƵs stƵdies, 
ǁoƵld likelǇ ƉrodƵce ďroader iŵƉroveŵents not onlǇ in ŵaniƉƵlative skills ďƵt also in otŚer ŵotor skills and aďilities dƵe 
to Ɖrolonged eǆƉosƵre to stiŵƵli͘ EevertŚeless, ǁitŚ ƋƵalitǇ feedďack and tŚe sŚortͲterŵ aƉƉlication of teacŚing content 
tŚat is not tǇƉicallǇ Ɖart of jƵdo training, it is Ɖossiďle to enŚance cŚildren s͛ ŵaniƉƵlative skills͘ �ased on tŚese resƵlts, 
sƵcŚ sŚort Ɖrograŵs can ďe recoŵŵended, altŚoƵgŚ ǁitŚ certain liŵitations, since tŚe retention eīectͶi͘e͘, Śoǁ long 
tŚe acƋƵired skills are ŵaintained aŌer training cessationͶǁas not eǆaŵined͘ dŚe resƵlts of tŚis stƵdǇ ƉartiallǇ diīer 
froŵ tŚose reƉorted ďǇ <aracŚle et al͘ (2017), ǁŚere a siǆͲŵontŚ recreational gǇŵnastics Ɖrograŵ led to significant 
iŵƉroveŵents in tŚe �KdͲϮ test, inclƵding coordination, ďalance, and ŵanƵal deǆteritǇ, ǁŚicŚ can ďe aƩriďƵted to tŚe 
longer dƵration of tŚe intervention͘ StƵŚr et al͘ (2025) reƉorted tŚat even a foƵrͲǁeek Ɖrograŵ focƵsed on develoƉing 
ŵanƵal deǆteritǇ resƵlted in significant iŵƉroveŵent in tŚe �KdͲϮ ŵanƵal deǆteritǇ sƵďtest, ǁitŚ a greater ƉroƉortion 
of cŚildren sŚoǁing notaďle Ɖrogress coŵƉared to tŚe control groƵƉ͘ CoŵƉaring tŚese findings ǁitŚ tŚe Ɖresent stƵdǇ 
sƵggests tŚat ďotŚ tŚe tǇƉe and dƵration of tŚe intervention ƉlaǇ a crƵcial role in acŚieving significant iŵƉroveŵents͘ 
dŚe d'D�ͲϮ resƵlts indicate tŚat tŚe Ɖrograŵ iŵƉleŵented in tŚe eǆƉeriŵental groƵƉ Śad a Ɖositive eīect on tŚe 
develoƉŵent of ŵaniƉƵlative ŵotor skills͘ AltŚoƵgŚ tŚese findings sƵggest tŚe Ɖrograŵ s͛ eīectiveness, tŚeǇ sŚoƵld ďe 
interƉreted ǁitŚ caƵtion dƵe to tŚe sŵall saŵƉle siǌe͘ Siŵilar resƵlts ǁere reƉorted ďǇ �onatŚ et al͘ (2015) in tŚeir stƵdǇ 
condƵcted in Sǁiss scŚools on cŚildren aged ϳʹϭϬ Ǉears͘ dŚeir Ɖrograŵ, ǁŚicŚ ǁas integrated into ƉŚǇsical edƵcation 
classes and eŵƉŚasiǌed ŵaniƉƵlative skills (e.g., throwing, striking, and catching), led to significant iŵƉroveŵents in 
tŚese aďilities as ŵeasƵred ďǇ tŚe d'D�ͲϮ test, coŵƉared to tŚe control groƵƉ tŚat folloǁed tŚe standard cƵrricƵlƵŵ͘ 
dŚe findings of tŚe Ɖresent stƵdǇ are consistent ǁitŚ tŚese resƵlts, as iŵƉroveŵents in ŵotor skills ǁere also oďserved 
aŵong ǇoƵng jƵdo atŚletes folloǁing tŚe intervention͘ dŚis fƵrtŚer sƵƉƉorts tŚe idea tŚat sǇsteŵaticallǇ iŵƉleŵented 
and ǁellͲstrƵctƵred ŵotor Ɖrograŵs can ƉositivelǇ inŇƵence tŚe develoƉŵent of ŵaniƉƵlative ŵotor skills in scŚoolͲ
aged cŚildren͘ >ikeǁise, in a stƵdǇ ďǇ >ee et al͘ (2020), an eigŚtͲǁeek intervention ǁitŚ strƵctƵred activities condƵcted 
tŚree tiŵes Ɖer ǁeek led to significant iŵƉroveŵents in ďotŚ d'D�ͲϮ doŵains (locomotor and manipulative skills), 
along ǁitŚ an overall increase in ƉŚǇsical activitǇ levels͘
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CONCL U S ION
dŚe resƵlts of tŚis stƵdǇ deŵonstrated tŚat tŚe iŵƉleŵentation of a sŚort, strƵctƵred instrƵctional Ɖrograŵ ǁitŚin jƵdo 
training can lead to an iŵƉroveŵent in ŵaniƉƵlative skills aŵong scŚoolͲaged cŚildren͘ �ased on tŚese findings, it is 
recoŵŵended tŚat activities aiŵed at develoƉing ŵaniƉƵlative skills ďe incorƉorated into jƵdo training for cŚildren, as 
tŚeǇ contriďƵte to overall cŚild develoƉŵent ǁŚile ďeing relativelǇ siŵƉle to aƉƉlǇ͘
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hSIE' AE IEEZdIA> DEAShZEDEEd hEId ;IDhͿ dK ASSESS 
U CH I-K OMI EX ECU TION S P EED  P ROF IL E

Raúl Fernández-García
Department of Electronic Engineering. Universitat Politècnica de Catalunya, Terrassa (Spain)

ABS TRACT
dŚis stƵdǇ eǆƉlores tŚe Ƶse of an inertial ŵeasƵreŵent Ƶnit (IMU) to analǇse tŚe sƉeed at ǁŚicŚ hcŚiͲ<oŵi is Ɖerforŵed͘ 
dŚree aŵateƵr jƵdokas Ɖerforŵed Seoi Eage entries continƵoƵslǇ for ϲϬ seconds ǁŚile a sŵartƉŚoneͲďased IDh 
recorded triaǆial acceleroŵeter and gǇroscoƉe signals͘ dŚese data ǁere tŚen filtered and analǇsed Ƶsing tŚe Hilďert 
transforŵ to estiŵate tŚe atŚletesΖ instantaneoƵs eǆecƵtion sƉeed͘ dŚe resƵlts sŚoǁed tŚat tŚe ǇaǁͲaǆis gǇroscoƉe 
signal Ɖrovided tŚe ŵost consistent reƉresentation of tŚe drill s͛ ƉeriodicitǇ, enaďling tŚe reliaďle eǆtraction of sƉeed 
Ɖrofiles͘ �istinct teŵƉoral ƉaƩerns ǁere oďserved aŵong tŚe atŚletes, reŇecting ŇƵctƵations in rŚǇtŚŵ, fatigƵe and 
tecŚniƋƵe͘ tŚile one jƵdoka ŵaintained a staďle sƉeed tŚroƵgŚoƵt, tŚe otŚers eǆŚiďited Ɖrogressive declines aŌer 
ϯϬʹϰϬ seconds, ǁŚicŚ is consistent ǁitŚ tŚe eīects of fatigƵe͘ dŚese findings deŵonstrate tŚe feasiďilitǇ of Ƶsing IDhs 
to ŵonitor hcŚiͲ<oŵi Ɖerforŵance and ŚigŚligŚt tŚeir Ɖotential as a ǁearaďle tool for coacŚes and atŚletes͘ &ƵtƵre 
ǁork ǁill focƵs on validating tŚis aƉƉroacŚ against goldͲstandard ŵetŚods and eǆtending it to a ďroader range of jƵdo 
tecŚniƋƵes͘

Keywords: IMU, Uchi-Komi, Weareable, 

INTROD U CTION
In recent Ǉears, ǁearaďle tecŚnologǇ Śas ďecoŵe increasinglǇ Ɖrevalent in sƉorts science, oīering neǁ ǁaǇs to ŵonitor, 
ƋƵantifǇ and iŵƉrove atŚletic Ɖerforŵance͘ Aŵong tŚese tecŚnologies, inertial ŵeasƵreŵent Ƶnits (IMUs) Śave gained 
ƉarticƵlar relevance tŚanks to tŚeir ƉortaďilitǇ, aīordaďilitǇ and aďilitǇ to caƉtƵre ŵotion data oƵtside laďoratorǇ 
environŵents͘ dǇƉicallǇ coŵďining acceleroŵeters, gǇroscoƉes, and soŵetiŵes ŵagnetoŵeters, IDhs alloǁ for tŚe 
accƵrate ŵeasƵreŵent of variaďles sƵcŚ as acceleration, angƵlar velocitǇ, orientation, and derived kineŵatic Ɖaraŵeters 
(Dehzangi & Sahu, 2018) (Hellmers et al., 2018) (Gujarathi & Bhole, 2019)͘ dŚeir aƉƉlication in sƉorts Śas eǆƉanded raƉidl 
and is noǁ Ƶsed in activities ranging froŵ rƵnning (Portuese et al., 2020), skiing (Presicci et al., 2025), t e am  s p o r t s  (Lima 
et al., 2023) and coŵďat disciƉlines (Manoharan et al., 2023)͘ IDhs Śave ƉarticƵlarlǇ ďeen Ƶsed to evalƵate ŵoveŵent 
ƋƵalitǇ, identifǇ fatigƵe (Zhou et al., 2024), p r e v e n t  i n j u r i e s  (Rasmussen et al., 2023), and oīer coacŚes and atŚletes ǁitŚ 
oďjective feedďack dƵring training (Kim et al., 2017)͘ hnlike traditional ŵotion caƉtƵre sǇsteŵs, ǁŚicŚ reƋƵire coŵƉleǆ 
and eǆƉensive setƵƉs, IDhs enaďle Ɖerforŵance evalƵation in real training conditions, tŚereďǇ increasing ecological 
validitǇ͘

hcŚiͲ<oŵi is considered one of tŚe ŵost fƵndaŵental training ŵetŚods in jƵdo͘ �Ǉ reƉeatedlǇ Ɖerforŵing tŚe initial 
ƉŚase of tecŚniƋƵes, atŚletes can iŵƉrove tŚeir tiŵing, coordination, ďalance (Kuzushi) and ďodǇ Ɖositioning͘ dŚis 
eǆercise is ǁidelǇ Ƶsed at all levels of Ɖractice, froŵ ďeginners to elite jƵdokas, as it enaďles tŚe sǇsteŵatic iŵƉroveŵent 
of tecŚnical eǆecƵtion in a controlled environŵent͘ As ǁell as iŵƉroving tecŚniƋƵe, hcŚiͲ<oŵi also ŚelƉs to condition 
jƵdokas ƉŚǇsicallǇ͘ HigŚͲvolƵŵe reƉetitions enŚance ŵƵscƵlar endƵrance, sƉeed of ŵoveŵent and neƵroŵƵscƵlar 
coordination, ǁŚile tŚe dǇnaŵic, reƉetitive natƵre of tŚe drill siŵƵlates tŚe deŵands of coŵƉetition͘ CoacŚes Ƶse hcŚiͲ
<oŵi to iŵƉrove tecŚnical accƵracǇ, develoƉ rŚǇtŚŵ and reaction tiŵe, and Śone tŚe aďilitǇ to eǆecƵte tecŚniƋƵes 
eĸcientlǇ Ƶnder fatigƵe͘

�Ƶe to its central role in jƵdo training, tŚe hcŚiͲ<oŵi assessŵent Ɖrovides valƵaďle insigŚts into an atŚlete s͛ tecŚnical 
ƉroficiencǇ and ƉŚǇsical readiness͘ AtŚletes are tǇƉicallǇ evalƵated ďased on tŚe nƵŵďer of reƉetitions Ɖerforŵed at 
ŵaǆiŵƵŵ sƉeed ǁitŚin a defined tiŵe Ɖeriod͘ Hoǁever, tŚe ǁaǇ in ǁŚicŚ tŚis ŵaǆiŵƵŵ sƉeed cŚanges over tiŵe is 
not evalƵated, even tŚoƵgŚ tŚis coƵld ďe ƵsefƵl for analǇsing ƉŚǇsical condition andͬor ŚelƉing tŚe jƵdoka ŵaintain a 
consistent sƉeed dƵring tŚe hcŚiͲ<oŵi eǆercise͘
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In tŚis ƉaƉer, tŚe signal Ɖrovided ďǇ tŚe IDh dƵring a hcŚiͲ<oŵi eǆecƵtion are recorded and analǇǌed in order to 
oďtain tŚe hcŚiͲ<oŵi eǆecƵtion Ɖrofile͘ dŚe reŵainder of tŚis ƉaƉer is organised as folloǁs͘ Section Ϯ descriďes tŚe 
ŵaterials and ŵetŚods eŵƉloǇed in tŚis stƵdǇ͘ Section ϯ Ɖresents tŚe ŵain resƵlts a detailed discƵssion͘ &inallǇ, Section 
ϰ sƵŵŵariǌes tŚe conclƵsions and oƵtlines Ɖotential directions for fƵtƵre researcŚ

MATERIAL S  AND  METH OD S
dŚis stƵdǇ involved a groƵƉ of tŚree aŵateƵr jƵdokas ǁŚo ƉarticiƉated volƵntarilǇ͘ All ƉarticiƉants Śad a ŵiniŵƵŵ of 
tŚree ǇearsΖ training eǆƉerience͘ dŚe oďjectives and ƉrocedƵres of tŚe stƵdǇ ǁere eǆƉlained Ɖrior to ƉarticiƉation, and 
inforŵed consent ǁas oďtained͘

A sŵartƉŚone eƋƵiƉƉed ǁitŚ tŚe Sensor >ogger aƉƉ ǁas Ɖlaced on tŚe jƵdokaΖs torso to record tŚe inertial ŵeasƵreŵent 
Ƶnit͘ dŚe sŵartƉŚone ǁas secƵred ǁitŚ an elastic straƉ to ŵiniŵise ŵotion artefacts͘ dŚe IDh inclƵded a triaǆial 
acceleroŵeter and gǇroscoƉe, saŵƉled at ϱϬϬ Hǌ, ǁitŚ tŚe angles defined as sŚoǁn in Fig. 1a.  D u r i n g  e ac h  t r i al , t h e  
atŚletes ǁere instrƵcted to Ɖerforŵ continƵoƵs hcŚiͲ<oŵi Seoi Eage entries at tŚeir ŵaǆiŵƵŵ sƵstainaďle sƉeed for 
ϲϬ seconds (see Fig. 1b), ǁŚile ŵaintaining correct tecŚniƋƵe͘ dŚe raǁ data ǁere stored and Ɖrocessed Ƶsing a DAd>A� 
s c r i p t .

aͿ �efinition of angles    ďͿ hcki <oŵi seƋƵence
Fig. 1. The photograph shows the experiment.

&irst, tŚe raǁ acceleroŵeter and gǇroscoƉe signals recorded dƵring tŚe hcŚiͲ<oŵi seƋƵence ǁere filtered Ƶsing a foƵrtŚͲ
order �ƵƩerǁortŚ loǁͲƉass filter ǁitŚ a cƵtͲoī freƋƵencǇ of ϱ Hǌ, to redƵce ŚigŚͲfreƋƵencǇ noise Ƶnrelated to ďodǇ 
ŵotion͘

Th e  H i l b e r t  t r an s f o r m  H { x (t)΃ ǁas tŚen Ƶsed to assess tŚe hcŚiͲ<oŵi sƉeed dƵe to tŚe ƉeriodicitǇ oďserved in tŚe raǁ 
data͘ 

H { x (t)΃сϭͬʋ Ɖ͘v͘ юͺ(-∞)Δьɲ(x(τ)Ϳͬ(t-τ) dʏ eƋ͘ (1)

ǁŚere Ɖ͘v͘  denotes tŚe CaƵcŚǇ ƉrinciƉal valƵe of tŚe integral͘ dŚe Hilďert transforŵ generates a coŵƉleǆͲvalƵed analǇtic 
signal ǆ ȅ(t) f r o m  a r e al  s i g n al   x (t), as sŚoǁn in eƋ (2):

ǆ ȅ(t)сǆ(t)нjH΂ǆ(t)΃сA(t)e ^ (jϕ(t)Ϳ eƋ͘ (2)

tŚere A(t) ǁas tŚe instantaneoƵs aŵƉlitƵde and ੮(t) denoted tŚe instantaneoƵs ƉŚase͘ dŚe ŵain oƵtcoŵe variaďle ǁas 
tŚe eǆecƵtion sƉeed of hcŚiͲ<oŵi (#UK/s), ǁŚicŚ ǁas defined ďǇ tŚe instantaneoƵs freƋƵencǇ f(t) according to eƋ͘ (3)
ǁŚicŚ ǁas calcƵlated Ƶsing a sŵall ǁindoǁs tiŵe of Ϭ͘ϱ s to iŵƉrove tŚe roďƵstness and interƉretaďilitǇ of tŚe eǆecƵtion 
sƉeed estiŵation͘

f (t)сϭͬϮʋ  (dϕ(t)Ϳͬdt eƋ(3)
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RES U L TS  AND  D I S CU S S ION
Fig͘ Ϯ sŚoǁs tŚe teŵƉoral evolƵtion of tŚe acceleration and gǇroscoƉe data ŵeasƵred ďǇ tŚe IDh Ƶnit dƵring a ϲϬͲsecond 
hcŚiͲ<oŵi test seƋƵence for tŚe Seoi Eage tecŚniƋƵe͘ As can ďe seen, tŚe ŵeasƵred data reŇect tŚe ƉeriodicitǇ of tŚe 
activitǇ Ɖerforŵed͘ &or tŚe Seoi Eage tecŚniƋƵe, tŚis ƉeriodicitǇ is ŵore evident in tŚe zͲaǆis gǇroscoƉe data͘ dŚis signal 
ǁas tŚerefore Ƶsed to estiŵate tŚe eǆecƵtion sƉeed Ƶsing tŚe ƉrocedƵre eǆƉlained in tŚe ƉrevioƵs section͘

  

Acceleration       ďͿ 'ǇroscoƉe
Fig. 2. Raw data measured by the IMU during the Uchi Komi sequence.

dŚe eǆecƵtion sƉeeds of tŚe hcŚiͲ<oŵi of tŚree diīerent jƵdokas ǁere calcƵlated and ƉloƩed in Fig͘ ϯ͘ :Ƶdoka AΖs 
eǆecƵtion sƉeed ŇƵctƵates aroƵnd Ϭ͘8ʹϬ͘ϵ reƉetitions Ɖer second, ǁitŚ transient Ɖeaks eǆceeding ϭ͘Ϭ and occasional 
decreases toǁards Ϭ͘ϲ, as can ďe seen͘ dŚis variaďilitǇ reŇects natƵral ŇƵctƵations in rŚǇtŚŵ and eīort dƵring tŚe drill͘ 
Hoǁever, tŚe overall trend sŚoǁs tŚat tŚe atŚlete can ŵaintain a relativelǇ staďle eǆecƵtion sƉeed over tŚe ϲϬͲsecond 
interval͘ :Ƶdoka �Ζs eǆecƵtion sƉeed eǆŚiďits oscillatorǇ ŇƵctƵations, ranging froŵ Ϭ͘ϵ to ϭ͘Ϯ, dƵring tŚe first ϯϬ seconds͘ 
AŌer ϯϬ seconds, a sƵstained doǁnǁard trend ďecoŵes evident, cŚaracterised ďǇ a Ɖrogressive redƵction in ďotŚ tŚe 
ŵean valƵe and tŚe oscillation aŵƉlitƵde͘ It sŚoƵld ďe noted tŚat tŚis jƵdoka did not coŵƉlete tŚe fƵll seƋƵence, 
stoƉƉing aŌer ϱϱ seconds͘ &inallǇ, jƵdoka C eǆŚiďited relativelǇ staďle oscillatorǇ ďeŚavioƵr dƵring tŚe first ϰϬ seconds, 
ǁitŚ valƵes ranging froŵ aƉƉroǆiŵatelǇ Ϭ͘ϵ to ϭ͘Ϯ͘ �eǇond ϱϬ seconds, a sƵstained doǁnǁard trend ďecaŵe evident, 
cŚaracterised ďǇ a Ɖrogressive decrease in tŚe ŵean level togetŚer ǁitŚ redƵcedͲaŵƉlitƵde, irregƵlar oscillations͘ 
dransient ŇƵctƵations ǁere oďserved aroƵnd ϰϬ seconds, ďƵt tŚese did not alter tŚe overall doǁnǁard trend͘ dŚis 
transient ŇƵctƵation ǁas aƩriďƵted to incorrect tecŚniƋƵe͘

Fig. 3. Uchi-Komi execution speed profile.
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CONCL U S IONS
dŚe gǇroscoƉe recordings along tŚe Ǉaǁ aǆis clearlǇ deŵonstrated tŚe rotational dǇnaŵics of tŚe jƵdo tecŚniƋƵe͘ dŚe 
analǇtic signal oďtained via tŚe Hilďert transforŵ ŵade it Ɖossiďle to eǆtract tŚe hcŚiͲ<oŵi eǆecƵtion sƉeed Ɖrofile͘ dŚis 
ƉaƉer evalƵates tŚe hcŚiͲ<oŵi sƉeed of tŚree aŵateƵr jƵdokas over a ϲϬͲsecond Ɖeriod to validate tŚe fƵnctionalitǇ͘ 
Hoǁever, tŚere are soŵe issƵes tŚat reŵain to ďe addressed in fƵtƵre researcŚ͘ dŚese inclƵde tŚoroƵgŚlǇ validating tŚe 
ŵeasƵreŵents oďtained against tŚe gold standard ŵetŚod and eǆtending tŚe algoritŚŵ to ŵeasƵre eǆecƵtion sƉeed for 
anǇ dacŚiͲtaǌa tecŚniƋƵe͘ EevertŚeless, tŚese ƉreliŵinarǇ resƵlts Ɖave tŚe ǁaǇ for tŚe develoƉŵent of a neǁ ǁearaďle 
sǇsteŵ tŚat coƵld transforŵ tŚe ǁaǇ in ǁŚicŚ jƵdokas are evalƵated͘ drainers coƵld Ƶse tŚis Ɖrofile as an alternative 
ƋƵantitative ŵetŚod of assessing tŚeir atŚletesΖ ƉŚǇsical condition͘ &ƵrtŚerŵore, Ɖroviding tŚis data in real tiŵe ǁoƵld 
alloǁ training Ɖrotocols to ďe defined ďased on hcŚiͲ<oŵi eǆecƵtion sƉeed͘
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ABS TRACT
dŚis stƵdǇ eǆaŵines tŚe eīects of IscŚeŵic Preconditioning (IPC) on jƵdo Ɖerforŵance and recoverǇ͘ tŚile findings 
on Ɖerforŵance are ŵiǆed, ǁitŚ soŵe stƵdies sŚoǁing iŵƉroveŵents in tests like tŚe SƉecial :Ƶdo &itness dest and 
otŚers sŚoǁing no ďenefit, tŚe eīects on recoverǇ are ŵore consistent͘ IPC aƉƉlication aids ƉostͲeǆercise recoverǇ 
ďǇ loǁering Śeart rate and ďlood lactate, iŵƉroving jƵŵƉ Ɖerforŵance, and redƵcing ŵƵscle soreness͘ A Ɖractical 
aƉƉlication Ɖrotocol of ϯǆϱͲŵinƵte occlƵsion at ϮϮϬ ŵŵHg on tŚe liŵďs is oƵtlined͘ AltŚoƵgŚ its iŵƉact on Ɖerforŵance 
is inconclƵsive, IPC is a Ɖroŵising tool for enŚancing recoverǇ in jƵdo atŚletes, ǁarranting fƵrtŚer standardiǌed researcŚ͘

Keywords: recovery, combat sports, performance, blood flow restriction, exercise

INTROD U CTION
IscŚeŵic Ɖreconditioning (IPC) is recogniǌed as a ǁidelǇ Ƶsed nonͲinvasive ƉŚǇsiological intervention aiŵed at enŚancing 
atŚletic Ɖerforŵance and iŵƉroving tŚe eĸciencǇ of recoverǇ (de Groot et al., 2010; Salvador et al., 2016; Carvalho et al., 
2019; Ceylan & Franchini, 2022; Ceylan et al., 2023)͘ dŚe IPC tecŚniƋƵe tǇƉicallǇ involves reƉeated cǇcles of ďrief vascƵlar 
occlƵsion and reƉerfƵsion, ǁŚicŚ are tŚoƵgŚt to indƵce Ɖrotective and adaƉtive resƉonses in ŵƵscle tissƵe, ƉotentiallǇ 
iŵƉroving tolerance to sƵďseƋƵent eǆercise stress͘

�esƉite its increasing Ƶse in sƉorts science, tŚe eīects of IPC on jƵdo Ɖerforŵance reŵain inconclƵsive and continƵe to 
ďe deďated (Ribeiro et al., 2019; Ceylan & Franchini, 2022; Ceylan et al., 2023)͘ dŚe eǆisting literatƵre on tŚe inŇƵence 
of IPC on jƵdo atŚletes͛ Ɖerforŵance and recoverǇ is relativelǇ liŵited͘ tŚile certain stƵdies Śave deŵonstrated 
iŵƉroveŵents in Ɖerforŵance Ɖaraŵeters folloǁing IPC aƉƉlication (Ribeiro et al., 2019), otŚers Śave reƉorted no 
significant enŚanceŵent in Ɖerforŵance, Ǉet oďserved notaďle iŵƉroveŵents in recoverǇ eĸciencǇ (Ceylan & Franchini, 
2022; Ceylan et al., 2023).

AccordinglǇ, tŚe ƉƵrƉose of tŚe Ɖresent stƵdǇ ǁas to eǆƉlain tŚe ŵecŚanisŵ of IPC intervention, to eǆaŵine its eīects 
on jƵdo Ɖerforŵance and recoverǇ, and to deŵonstrate tŚe aƉƉlication ƉrocedƵre to ƉarticiƉants ǁitŚin a Ɖractical 
fraŵeǁork͘

Ischemic preconditioning intervention and mechanism
IscŚeŵic Preconditioning (IPC) is knoǁn as a nonͲinvasive ŵetŚod involving reƉeated cǇcles of ďrief ďlood Ňoǁ restriction 
folloǁed ďǇ reƉerfƵsion͘ dŚe IPC intervention ǁas first eŵƉloǇed ďǇ DƵrrǇ et al͘ (1986) to assess its cardioƉrotective 
eīects in aniŵal ŵodels͘ dŚeir findings indicated tŚat a ϰϬͲŵinƵte IPC Ɖrotocol (4 sets of 5 minutes) Śad a Ɖrotective 
eīect against Ɖrolonged and severe iscŚeŵia in cardiac tissƵe͘ SƉecificallǇ, tŚeǇ reƉorted enŚanced ŵǇocardial Ɖrotection 
dƵring tŚe reƉerfƵsion ƉŚase and increased resistance of cardiac cells to eǆtensive iscŚeŵic injƵrǇ͘ In recent Ǉears, IPC 
Śas ďecoŵe ǁidelǇ Ƶsed in tŚe field of sƉorts science, ƉarticƵlarlǇ as a strategǇ to enŚance atŚletic Ɖerforŵance and 
iŵƉrove ƉostͲeǆercise recoverǇ eĸciencǇ (de Groot et al., 2010; Salvador et al., 2016; Carvalho et al., 2019; Ceylan & 
Franchini, 2022; Ceylan et al., 2023).

AltŚoƵgŚ IPC is coŵŵonlǇ Ƶtiliǌed as an ergogenic aid to oƉtiŵiǌe Ɖerforŵance and recoverǇ, its ƵnderlǇing ƉŚǇsiological 
ŵecŚanisŵs reŵain not fƵllǇ Ƶnderstood͘ Hoǁever, it is ŚǇƉotŚesiǌed tŚat IPC elicits ďotŚ acƵte and cŚronic ƉŚǇsiological 
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resƉonses tŚat ŵaǇ ƉlaǇ a sƵƉƉortive role in enŚancing or iŵƉroving atŚletic Ɖerforŵance͘ &roŵ a ƉŚǇsiological 
ƉersƉective, tŚe eīects of IPC are oŌen eǆƉlained tŚroƵgŚ ŵecŚanisŵs sƵcŚ as increased ŵoďilitǇ of red ďlood cells, 
enŚanced oǆǇgen deliverǇ caƉacitǇ, iŵƉroved ďlood Ňoǁ dƵe to vasodilation, ŵore eĸcient oǆǇgen transƉort to tissƵes, 
and accelerated energǇ ƉrodƵction tŚroƵgŚ increased ŵitocŚondrial eĸciencǇ͘ In terŵs of recoverǇ, iŵƉroveŵents are 
oŌen aƩriďƵted to redƵced oǆidative stress, Ɖrotection of cellƵlar strƵctƵres, and ŵecŚanisŵs tŚat safegƵard tissƵe 
froŵ daŵage (Marocolo et al., 2025).

CƵrrentlǇ, tŚere is no standardiǌed IPC Ɖrotocol estaďlisŚed in tŚe literatƵre͘ Protocols varǇ significantlǇ in terŵs of cƵī 
ƉressƵre, aƉƉlication site, and dƵration͘ Hoǁever, tŚe ŵost coŵŵonlǇ Ƶsed Ɖrotocols inclƵde ϯ sets п ϱ ŵinƵtes and ϰ 
sets п ϱ ŵinƵtes of occlƵsion and reƉerfƵsion͘ In terŵs of cƵī ƉressƵre, levels aďove sǇstolic ďlood ƉressƵreͶtǇƉicallǇ 
ranging ďetǁeen ϭ8ϬʹϮϬϬ ŵŵHgͶare freƋƵentlǇ Ɖreferred (O’Brien & Jacobs, 2021)͘  Zegarding tŚe aƉƉlication site, IPC 
is ƵsƵallǇ adŵinistered via inŇataďle cƵīs Ɖlaced on tŚe Ɖroǆiŵal Ɖortion of tŚe liŵď tŚat is ƉredoŵinantlǇ Ƶsed dƵring 
eǆercise͘ dŚe reƉerfƵsion ƉŚase ďegins once tŚe inŇated cƵīs are coŵƉletelǇ deŇated͘ dŚe occlƵsion and reƉerfƵsion 
ƉŚases are Ɖerforŵed in an alternating and sǇncŚroniǌed ŵanner (de Groot et al., 2010; Ceylan & Franchini, 2022; 
Ceylan et al., 2023)͘ Hoǁever, K͛�rien and :acoďs (2021), in tŚeir revieǁ, argƵed tŚat tŚe diversitǇ in IPC Ɖrotocols ŵaǇ 
coŵƉroŵise tŚe reliaďilitǇ and coŵƉaraďilitǇ of findings in tŚe literatƵre͘ dŚeǇ eŵƉŚasiǌed tŚe need for tŚe develoƉŵent 
and iŵƉleŵentation of standardiǌed Ɖrotocols to ensƵre consistencǇ in researcŚ oƵtcoŵes͘

The effect of ischemic preconditioning on judo performance
dŚe eīects of IPC on atŚletic Ɖerforŵance reŵain a toƉic of ongoing deďate͘ Hoǁever, stƵdies deŵonstrating a Ɖositive 
iŵƉact on Ɖerforŵance aƉƉear to oƵtnƵŵďer tŚose reƉorting no significant eīect (Incognito et al., 2016)͘ tŚen 
eǆaŵining tŚe inŇƵence of IPC on jƵdo Ɖerforŵance, tŚe literatƵre aƉƉears relativelǇ liŵited͘ tŚile soŵe stƵdies reƉort 
iŵƉroveŵents in jƵdo Ɖerforŵance folloǁing IPC intervention (Ribeiro et al., 2019), otŚers Śave foƵnd no significant 
eīect (Ceylan et al., 2023). F o r  i n s t an c e , Ri b e i r o  e t  al . (2019) reƉorted tŚat jƵdokas in tŚe IPC groƵƉ acŚieved loǁer 
SƉecial :Ƶdo &itness dest (SJFT) indeǆ scores (12.11 ± 1.09) coŵƉared to tŚose in tŚe SHAD (placebo IPC) g r o u p  (12.65 
± 1.90), sƵggesting tŚat IPC is a Ɖractical, costͲeīective, and eĸcient strategǇ to enŚance jƵdo Ɖerforŵance͘ Doreover, 
tŚeǇ noted tŚat ŚeŵodǇnaŵic resƉonses (e.g., heart rate, blood pressure) ǁere siŵilar ďetǁeen tŚe IPC and SHAD 
groƵƉs͘ �ased on tŚis, tŚe aƵtŚors argƵed tŚat tŚe IPC groƵƉ Ɖerforŵed a ŚigŚer ǁorkload ǁitŚ eƋƵivalent ƉŚǇsiological 
eīort͘ SƵƉƉorting tŚese findings, anotŚer stƵdǇ deŵonstrated tŚat jƵdokas acŚieved a greater total nƵŵďer of tŚroǁs 
Ƶnder siŵilar ƉŚǇsiological loads folloǁing IPC intervention, as indicated ďǇ loǁer S:&d indeǆ scores, tŚereďǇ ŚigŚligŚting 
IPC s͛ Ɖotential to enŚance sŚortͲterŵ ŵaǆiŵal jƵdo Ɖerforŵance (Ribeiro et al., 2018)͘ SiŵilarlǇ, CeǇlan and &rancŚini 
(2022), in tŚeir investigation into tŚe eīects of IPC on jƵdo Ɖerforŵance, oďserved no diīerences in S:&d oƵtcoŵes 
ďetǁeen tŚe IPC and control groƵƉs, ƵltiŵatelǇ conclƵding tŚat IPC did not iŵƉrove jƵdo Ɖerforŵance͘

The effect of ischemic preconditioning on the recovery process
IPC ŵaǇ enŚance recoverǇ eĸciencǇ ďǇ delaǇing fatigƵe dƵring tŚe ƉostͲeǆercise recoverǇ Ɖeriod (Barbosa et al., 2015), 
and ďǇ ƉositivelǇ aīecting variaďles sƵcŚ as Śeart rate (HR), Ɖerceived ŵƵscle stiīness, and coƵnterŵoveŵent jƵŵƉ 
(CMJ) p e r f o r m a n c e  (Ceylan et al., 2023)͘ Hoǁever, stƵdies investigating tŚe eīects of IPC on ƉostͲeǆercise recoverǇ in 
jƵdokas are still liŵited in nƵŵďer͘

In a stƵdǇ eǆaŵining tŚe acƵte eīects of IPC on recoverǇ, it ǁas foƵnd tŚat IPC significantlǇ redƵced Śeart rate at 
ďotŚ tŚe ϯϬtŚ and ϲϬtŚ ŵinƵtes of tŚe recoverǇ Ɖeriod͘ AdditionallǇ, CD: Ɖerforŵance ǁas sƵƉerior in tŚe IPC groƵƉ 
coŵƉared to tŚe Ɖlaceďo groƵƉ, and Ɖerceived ŵƵscle soreness ǁas reƉorted to ďe loǁer folloǁing IPC intervention͘ 
dŚese findings sƵggest tŚat IPC ŵaǇ serve as a Ɖractical tool to enŚance tŚe recoverǇ eĸciencǇ of jƵdokas (Ceylan et 
al., 2023)͘ SiŵilarlǇ, in a seƉarate stƵdǇ ďǇ CeǇlan and &rancŚini (2022), IPC ǁas foƵnd to resƵlt in loǁer  HZ and ďlood 
l ac t a t e  (bLA) valƵes coŵƉared to tŚe control condition͘ �ased on tŚese resƵlts, tŚe aƵtŚors sƵggested tŚat IPC ŵaǇ ŚelƉ 
redƵce ƉŚǇsiological stress and enŚance recoverǇ eĸciencǇ folloǁing intense eǆercise͘

Application of ishemic preconditioning (airbands)
In tŚe Ɖractical session, iscŚeŵic Ɖreconditioning (IPC) ǁill ďe aƉƉlied to tŚe Ɖroǆiŵal regions of ďotŚ tŚigŚs͘ �efore 
initiating tŚe ƉrocedƵre, ƉarticiƉants ǁill receive a verďal eǆƉlanation of tŚe entire Ɖrotocol͘ dŚe intervention ǁill ďe 
Ɖerforŵed Ƶsing an Air�ands IPC device, ǁitŚ a ƉressƵre seƫng of ϮϮϬ ŵŵHg, a valƵe coŵŵonlǇ Ƶsed in tŚe literatƵre 
(Ceylan et al., 2023).
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Since jƵdo is a sƉort in ǁŚicŚ ďotŚ tŚe ƵƉƉer and loǁer eǆtreŵities are ƉredoŵinantlǇ Ƶtiliǌed (Franchini et al., 2011), t h e  
IPC intervention ǁill ďe aƉƉlied to ďotŚ tŚe ƵƉƉer and loǁer liŵďs as Ɖart of tŚe Ɖractical Ɖrotocol͘ dŚe IPC intervention 
can ďe condƵcted Ƶsing AI�AE�S devices͘

&or tŚe ƵƉƉer eǆtreŵities, ƉarticiƉants ǁill ďe seated, and tŚe cƵīs ǁill ďe sǇŵŵetricallǇ Ɖlaced on tŚe Ɖroǆiŵal 
Ɖortion of ďotŚ arŵs͘  In tŚe ƵƉƉer eǆtreŵitǇ, tŚe aƉƉlication Ɖrotocol is generallǇ siŵilar to tŚat Ƶsed for tŚe loǁer 
eǆtreŵitǇͶtǇƉicallǇ consisting of tŚree sets of five ŵinƵtes of coŵƉression folloǁed ďǇ reƉerfƵsion͘ Hoǁever, tŚe level 
of coŵƉression aƉƉlied ŵaǇ diīer͘  A revieǁ of tŚe literatƵre indicates tŚat coŵƉression ƉressƵres in tŚe ƵƉƉer eǆtreŵitǇ 
varǇ ǁidelǇ, ranging froŵ ϱϬ ŵŵHg to ϮϮϬ ŵŵHg (Lisboa et al., 2017; Mota et al., 2020; Bellini et al., 2023; Teixeira et 
al., 2023)͘&or tŚe loǁer eǆtreŵities, ƉarticiƉants ǁill ďe in a sƵƉine Ɖosition, and tŚe cƵīs ǁill ďe sǇŵŵetricallǇ aƉƉlied 
to tŚe Ɖroǆiŵal Ɖortion of ďotŚ tŚigŚs͘ dŚe intervention ǁill ďe carried oƵt at a coŵŵonlǇ Ƶsed ƉressƵre level of ϮϮϬ 
ŵŵHg, consisting of ϯ sets of ϱͲŵinƵte occlƵsion folloǁed ďǇ ϱͲŵinƵte reƉerfƵsion intervals for eacŚ liŵď segŵent 
(O’Brien & Jacobs, 2021; Ceylan & Franchini, 2022; Ceylan et al., 2023), resƵlting in a total aƉƉlication tiŵe of ϯϬ ŵinƵtes͘

Figure 1. The ischemic preconditioning device and cuffs to be used in the application and IPC intervention for judo athlete

CONCL U S ION
In conclƵsion, tŚe eīect of IPC intervention on jƵdo Ɖerforŵance and recoverǇ reŵains inconclƵsive͘ Hoǁever, a revieǁ 
of tŚe literatƵre reveals tŚat several stƵdies Śave reƉorted Ɖositive oƵtcoŵes͘ dŚerefore, it is considered iŵƉortant for 
sƉorts scientists, coacŚes, and atŚletic Ɖerforŵance sƉecialists ǁorking in jƵdo to ďe faŵiliar ǁitŚ IPC aƉƉlications, as 
tŚis knoǁledge ŵaǇ ŚelƉ oƉtiŵiǌe atŚletes͛ Ɖerforŵance and recoverǇ Ɖrocesses͘ It is also anticiƉated tŚat Ɖractical 
iŵƉleŵentation sessions of IPC ŵaǇ ŚelƉ fill tŚe eǆisting gaƉ in tŚe literatƵre and Ɖrovide gƵidance for fƵtƵre scientific 
stƵdies͘
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Andrew M. Lane
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ABS TRACT
dŚis ƉaƉer invites jƵdo coacŚes, atŚletes, and sƉort ƉsǇcŚologists to join an international netǁork dedicated to 
develoƉing and adaƉting tŚe CA>D ŵodelͶCƵltivating Eŵotional Aǁareness, >earning, and DasterǇͶa fraŵeǁork 
designed to Ɖroŵote eŵotional regƵlation and ƉsǇcŚological skills tŚroƵgŚ jƵdo͘ KriginallǇ develoƉed as an intervention 
to redƵce anger and violence, CA>D Śas evolved into a Ňeǆiďle ŵodel aƉƉlicaďle across coŵƉetitive and develoƉŵental 
conteǆts͘ dŚe ŵodel eŵƉŚasises coͲconstrƵction, encoƵraging atŚletes and coacŚes to activelǇ sŚaƉe tŚe design and 
deliverǇ of ƉsǇcŚological strategies͘ dŚis initiative ƉroƉoses tŚat eacŚ ƉarticiƉating coƵntrǇ or clƵď creates tŚeir oǁn 
cƵltƵrallǇ adaƉted version of CA>D, sƵƉƉorted ďǇ sŚared ƉrinciƉles and ongoing knoǁledge eǆcŚange͘ �Ǉ eŵďedding 
ƉsǇcŚological sƵƉƉort ǁitŚin jƵdo training and tailoring it to local needs, tŚe CA>D netǁork aiŵs to enŚance atŚlete 
ǁellͲďeing, Ɖerforŵance, and eŵotional ŵasterǇ͘ dŚis Ɖresentation ŵarks tŚe start of a gloďal eīort to Ƶnite Ɖractice 
and ƉsǇcŚologǇ tŚroƵgŚ a sŚared Ǉet locallǇ oǁned aƉƉroacŚ͘

Keywords: Judo, emotional regulation, coaching psychology, co-construction, international collaboration

INTROD U CTION
Coŵďat sƉorts oīer a ƉoǁerfƵl Ɖlaƞorŵ to Ɖroŵote eŵotional develoƉŵent, selfͲregƵlation, and life skillsͶǇet too 
oŌen, ƉsǇcŚological interventions are eitŚer overlǇ generic or disconnected froŵ tŚe Ɖractical realities of coacŚing͘ dŚe 
CA>D ŵodelͶCƵltivating eŵotional Aǁareness, >earning, and DasterǇ ǁas develoƉed to ďridge tŚis gaƉ͘ Zooted in 
aƉƉlied sƉort ƉsǇcŚologǇ and groƵnded in tŚe lived eǆƉerience of jƵdo and coŵďat sƉort Ɖractitioners, CA>D Ɖrovides 
a Ňeǆiďle fraŵeǁork for ŚelƉing atŚletes recognise, Ƶnderstand, and ŵanage tŚeir eŵotional resƉonses, ƉarticƵlarlǇ 
anger, stress, and frƵstration͘ It is not a oneͲsiǌeͲfitsͲall Ɖrograŵŵe͖ instead, CA>D encoƵrages atŚlete and coacŚ 
oǁnersŚiƉ in sŚaƉing Śoǁ ƉsǇcŚological skills are introdƵced and eŵďedded͘ dŚe ƉƵrƉose of tŚis ƉaƉer is to invite 
Ɖractitioners to collaďorate internationallǇ in adaƉting and eǆtending tŚe CA>D ŵodel ǁitŚin tŚeir oǁn coƵntries and 
c o ac h i n g  c o n t e x t s .

The calm model—cultivating awareness, learning, and mastery
dŚe original CA>D Ɖrograŵŵe, as detailed in >ane (2025), Ƶsed a sƉortͲled, ƉsǇcŚologicallǇͲinforŵed aƉƉroacŚ to gƵide 
ƉarticiƉants in ŵanaging eŵotional cŚallenges tŚroƵgŚ strƵctƵred sessions involving discƵssion, goal seƫng, ŵoveŵentͲ
ďased Ɖractices, and ŵental skills training͘ A keǇ featƵre of CA>D is tŚat it does not treat ƉsǇcŚological skills as aďstract 
addͲons͘ Instead, eŵotional aǁareness and regƵlation are integrated into tŚe sƉorting eǆƉerience itself ďǇ Ƶsing tŚe 
rŚǇtŚŵs, relationsŚiƉs, and roƵtines of jƵdo to ŵake ƉsǇcŚological learning relevant and lasting͘ dŚe sƵccess of tŚe 
ŵodel deƉends not onlǇ on its ƉsǇcŚological soƵndness, ďƵt also on its coͲconstrƵcted deliverǇ: atŚletes and coacŚes 
ƉlaǇ an active role in sŚaƉing Śoǁ sessions are rƵn, ǁŚat eǆaŵƉles are Ƶsed, and Śoǁ skills are aƉƉlied to tŚeir sƉecific 
e n v i r o n m e n t .

Global calm – the next steps
dŚis collaďorative ƉrinciƉle lies at tŚe Śeart of tŚe neǆt ƉŚase of develoƉŵent͘ ZatŚer tŚan seeking to rigidlǇ eǆƉort 
CA>D as a fiǆed intervention, tŚis Ɖresentation ŵakes a call to ďƵild an international netǁork of jƵdo Ɖractitioners and 
ƉsǇcŚologists, eacŚ ǁorking to coͲcreate a version of CA>D tŚat fits tŚeir cƵltƵre, langƵage, valƵes, and goals͘ tŚetŚer 
ǁorking ǁitŚ grassroots ǇoƵtŚ, coŵƉetitive jƵniors, or elite adƵlt atŚletes, tŚe ƉrinciƉles of CA>D via ďƵilding aǁareness, 
fostering selfͲregƵlation, and develoƉing ŵasterǇ can ďe adaƉted and enricŚed ďǇ local eǆƉertise͘ dŚe ƉroƉosal Śere 
is not to siŵƉlǇ sƉread CA>D, ďƵt to invite coͲleaders in its evolƵtion: coƵntrǇͲsƉecific versions tŚat draǁ on sŚared 
ƉsǇcŚological foƵndations ǁŚile alloǁing for ŵaǆiŵƵŵ conteǆtƵal relevance͘
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:Ƶdo Ɖrovides an ideal seƫng for tŚis aƉƉroacŚ͘ It is ďotŚ ƉŚǇsical and ƉŚilosoƉŚical, deŵanding not onlǇ tecŚniƋƵe ďƵt 
selfͲdisciƉline, resƉect, and ŵental resilience͘ dŚese ƋƵalities align ƉerfectlǇ ǁitŚ CA>D s͛ ƉsǇcŚological goals͘ Hoǁever, 
tŚe ǁaǇ tŚese valƵes are taƵgŚt and eǆƉerienced varies greatlǇ across coƵntries and cƵltƵres͘ In soŵe seƫngs, atŚletes 
face eǆtreŵe ǁeigŚtͲcƵƫng ƉressƵres͖ in otŚers, socioͲeŵotional develoƉŵent ŵaǇ ďe a keǇ aiŵ of ƉarticiƉation͘ In 
soŵe clƵďs, coacŚes ŵaǇ alreadǇ incorƉorate reŇective Ɖractice͖ in otŚers, ƉsǇcŚological conceƉts ŵaǇ ďe Ƶnfaŵiliar͘  
dŚis diversitǇ is not a Ɖroďleŵ to ďe solvedͶit is a resoƵrce to ďe Śarnessed͘ �Ǉ forŵing an international CA>D netǁork, 
eacŚ ƉarticiƉating coƵntrǇ or clƵď can create tailored versions of tŚe ŵodel, gƵided ďǇ sŚared valƵes ďƵt sŚaƉed ďǇ local 
need͘

dŚe scientific and coacŚing coŵŵƵnities in jƵdo are ǁell Ɖlaced to drive tŚis Ɖrocess͘ ZesearcŚ sƵcŚ as DoralesͲSĄncŚeǌ 
e t  al . (2024) sŚoǁs tŚat ƉsǇcŚological interventions are ŵore sƵccessfƵl ǁŚen integrated into training roƵtines and 
adaƉted to atŚletes͛ conteǆts͘ DeanǁŚile, stƵdies like 'ſŵeǌͲCarŵona et al͘ (2022) and &rancŚini et al͘ (2013) h i g h l i g h t  
tŚe eŵotional and ƉŚǇsiological strain jƵdo Ɖlaces on coŵƉetitors, reinforcing tŚe need for roďƵst ŵental ƉreƉaration͘ 
CA>D oīers a fraŵeǁork to address tŚese cŚallengesͶďƵt its trƵe Ɖotential ǁill onlǇ ďe realised ǁŚen coacŚes and 
atŚletes tŚeŵselves ďecoŵe coͲaƵtŚors of its develoƉŵent͘ danaďe et al͘ (2025) sŚoǁed Śoǁ a coͲconstrƵcted aƉƉroacŚ 
Ɖrovided ƵsefƵl data on coacŚͲatŚlete ƉerceƉtions͘ 

Co-construction
dŚis Ɖresentation does not oīer a finisŚed Ɖrograŵŵe͘ Instead, it oīers a starting Ɖoint and a strƵctƵre for action͘ dŚe 
CA>D ŵodel Ɖrovides a conceƉtƵal fraŵeǁork, a set of gƵiding ƉrinciƉles, and a Ňeǆiďle toolkit͘ tŚat is noǁ needed 
is a groƵƉ of collaďorators͖ coacŚes, ƉlaǇers, ƉsǇcŚologists, and researcŚers ǁŚo are ǁilling to trial, adaƉt, reŇect, and 
contriďƵte͘ A siŵƉle sŚared coŵŵitŵent can ƵnifǇ tŚis netǁork: to sƵƉƉort atŚletes in develoƉing eŵotional ŵasterǇ 
tŚroƵgŚ jƵdo͘ &roŵ tŚis sŚared coŵŵitŵent, eacŚ coƵntrǇ or region can contriďƵte case stƵdies, training eǆaŵƉles, 
cŚallenges, and innovations͘ Kver tiŵe, tŚese contriďƵtions ǁill forŵ a collective knoǁledge ďase, groƵnded in Ɖractice 
and enricŚed ďǇ diversitǇ͘

Figure 1 The CALM process
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CONCL U S ION
In sƵŵ, tŚis ǁork calls for tŚe forŵation of an international, ƉractitionerͲled CA>D netǁork: a collaďorative sƉace ǁŚere 
jƵdo coacŚes and sƉort ƉsǇcŚologists coͲdesign interventions tŚat are ƉsǇcŚologicallǇ soƵnd, ƉracticallǇ eŵďedded, and 
cƵltƵrallǇ ŵeaningfƵl͘ CA>D Ɖrovides a sŚared fraŵeǁork, ďƵt its fƵtƵre ŵƵst ďe coͲconstrƵcted͖ locallǇ oǁned, gloďallǇ 
connected, and alǁaǇs evolving͘ CoacŚes are not siŵƉlǇ iŵƉleŵenters of soŵeone else s͛ ƉsǇcŚologǇ ďƵt are critical 
agents of cŚange͘ dŚis Ɖroject invites tŚeŵ to lead, sŚaƉe, and innovate togetŚer͘
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ABS TRACT
IntrodƵction: :Ƶdo is an KlǇŵƉic contact sƉort ǁitŚ a ŚigŚ risk of injƵrǇ dƵe to its ƉŚǇsical, tecŚnical, and coŵƉetitive 
deŵands͘ dŚe role of ƉsǇcŚological factors in recoverǇ and retƵrn to sƉort Śas ďeen scarcelǇ eǆƉlored in SƉanisŚͲ
sƉeaking ƉoƉƵlations͘ <inesioƉŚoďia and selfͲƉerceƉtion toǁard retƵrn to ƉlaǇ (RTP) are keǇ eleŵents in tŚe injƵrǇ 
Ɖrocess, inŇƵencing ďotŚ tŚe sƵccess and tiŵing of retƵrn, and are aīected ďǇ variaďles sƵcŚ as locƵs of control, ƉrevioƵs 
eǆƉerience, and conteǆtƵal factors͘

Kďjective: do investigate tŚe relationsŚiƉ ďetǁeen sociodeŵograƉŚic, clinicalʹsƉort, and ƉsǇcŚological variaďles ǁitŚ 
kinesioƉŚoďia and selfͲƉerceƉtion of ZdP, to identifǇ ƉsǇcŚological Ɖrofiles͘

DetŚods: A crossͲsectional oďservational stƵdǇ ǁas condƵcted at tŚe HigŚͲPerforŵance :Ƶdo Center (C.E.A.R.) i n  
salencia, SƉain͖ involving ϱϮ elite SƉanisŚͲsƉeaking jƵdokas ǁŚo ǁere injƵred, oƵt of coŵƉetition, or in tŚe Ɖrocess 
of retƵrning to training or coŵƉetition͘ �ata ǁere collected tŚroƵgŚ a selfͲadŵinistered ƋƵestionnaire͘ PsǇcŚological 
variaďles ǁere assessed Ƶsing tŚe daŵƉa Scale for <inesioƉŚoďia (TSK-11) and tŚe ͞ CƵestionario soďre la AƵtoƉerceƉciſn 
del �eƉortista Ɖara la ZeincorƉoraciſn al Entrenaŵiento͘͟  �escriƉtive, coŵƉarative (Welch’s t-test, ANOVA, and Pearson 
correlations), and clƵster analǇses (K-means) ǁere Ɖerforŵed͘

ZesƵlts: Eo significant associations ǁere foƵnd ďetǁeen sociodeŵograƉŚic, clinical, and ƉsǇcŚological variaďles͘ ClƵster 
analǇsis identified tŚree diīerentiated ƉsǇcŚological Ɖrofiles͘

ConclƵsions: dŚree ƉsǇcŚological Ɖrofiles ǁere identified: ǇoƵng jƵdokas ǁitŚ loǁ selfͲƉerceƉtion and ŵiniŵal 
kinesioƉŚoďia͖ older jƵdokas ǁitŚ ŚigŚ selfͲƉerceƉtion and loǁ fear͖ and a ŵore vƵlneraďle groƵƉ ǁitŚ longer recoverǇ 
tiŵes, ŚigŚ kinesioƉŚoďia, and loǁ selfͲƉerceƉtion͘ &ƵrtŚer stƵdies ǁitŚ ŵore sƉecific and ďioƉsǇcŚosocial aƉƉroacŚes 
are needed͘

Keywords: :Ƶdo, injƵrǇ, selfͲƉerceƉtion, kinesioƉŚoďia, retƵrn to ƉlaǇ͘

INTROD U CTION
:Ƶdo is a ŵartial art and KlǇŵƉic coŵďat sƉort tŚat integrates ďotŚ standing and groƵndǁork figŚting͘ Its Ɖractice 
deŵands ŵƵltiƉle ƉŚǇsical caƉacities sƵcŚ as ŵaǆiŵal strengtŚ and strengtŚ endƵrance, Ɖoǁer, ŇeǆiďilitǇ, and ďotŚ 
aeroďic and anaeroďic conditioning (Chaabene et al., 2017; Karatrantou et al., 2020; Torres-Luque et al., 2016), as ǁell 
as coŵƉleǆ tecŚnical and tactical skills (Branco et al., 2013; Franchini et al., 2018). D u e  t o  t h e  n a t u r e  o f  i t s  m o v e m e n t s , 
direct contact, and coŵƉetitive intensitǇ, jƵdo carries a significant risk of injƵrǇ, ǁitŚ incidence rates coŵƉaraďle to 
or even ŚigŚer tŚan tŚose reƉorted in teaŵ sƉorts (Kim et al., 2015; Kujala et al., 1995)͘ AltŚoƵgŚ evidence varies 
deƉending on diagnostic criteria and stƵdǇ seƫngs, a ŚigŚ Ɖrevalence of knee and sŚoƵlder injƵries Śas ďeen oďserved, 
ǁitŚ variations according to seǆ, age, and ǁeigŚt categorǇ (Pocecco et al., 2013; Souza et al., 2006). Re c e n t  r u l e  c h an g e s  
and Ɖreventive strategies indicate a doǁnǁard trend in severe injƵries, altŚoƵgŚ tŚe overall risk reŵains consideraďle 
a t  t h e  e l i t e  l e v e l  (Frey et al., 2019).

:Ƶdo injƵries aīect not onlǇ atŚletes͛ ƉŚǇsical ǁellͲďeing ďƵt also Śave a significant ƉsǇcŚological and social iŵƉact͘ dŚe 
Re t u r n  t o  P l a y  (RTP) Ɖrocess is coŵƉleǆ, involving ŵƵltiƉle ƉŚǇsical, ƉsǇcŚological, and conteǆtƵal factors, ŵaking it a 
diĸcƵlt and ŚigŚlǇ relevant decision͘ AtŚletes ǁŚo are not ƉsǇcŚologicallǇ readǇ to retƵrn sŚoǁ greater avoidance and 
ŚǇƉervigilant ďeŚavioƵrs, ǁŚile tŚose ǁŚo retƵrn ďefore ďeing ŵentallǇ ƉreƉared eǆƉerience ŚigŚer anǆietǇ, fear, and 
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redƵced Ɖerforŵance (Juggath & Naidoo, 2024)͘ Several aƵtŚors ŚigŚligŚt tŚat adeƋƵate ƉsǇcŚological readiness and 
selfͲconfidence are essential, as factors sƵcŚ as ŵotivation, confidence, and aďsence of fear are associated ǁitŚ a faster 
and ŵore sƵccessfƵl retƵrn (Ardern et al., 2013).

<inesioƉŚoďia, ǁŚicŚ is Ɖrevalent aŌer injƵrǇ, tǇƉicallǇ ŵanifests initiallǇ as fear of ŵoveŵent and later, closer to ZdP, as 
fear of reͲinjƵrǇ͘ dŚis fearͲavoidance ƉaƩern creates a vicioƵs cǇcle: fear leads to avoidance, avoidance leads to disƵse 
and ŵƵscle inŚiďition, ǁŚicŚ in tƵrn reinforces tŚe ƉerceƉtion of incaƉacitǇ, aīecting ďotŚ ƉŚǇsical fƵnction and selfͲ
confidence (Meeuwisse et al., 2007).

Several ƉsǇcŚological factors inŇƵence selfͲƉerceƉtion and kinesioƉŚoďia͘ An internal locƵs of control is associated 
ǁitŚ greater selfͲregƵlation and resƉonsiďilitǇ dƵring recoverǇ, ǁŚereas an eǆternal locƵs is linked to vƵlneraďilitǇ 
and ƵnƉredictaďilitǇ (Murphy et al., 1999)͘ Identification ǁitŚ otŚer injƵred atŚletes ŵaǇ eitŚer Ɖroŵote Ɖreventive 
ďeŚavioƵrs or increase fear and avoidance, deƉending on Śoǁ it is Ɖerceived (Bandura, 1986; Deroche et al., 2012). 
Classical conditioning eǆƉlains Śoǁ a ŵoveŵent associated ǁitŚ Ɖain can trigger an aƵtoŵatic fear resƉonse, even ǁŚen 
no strƵctƵral daŵage reŵains͘ KƉerant conditioning fƵrtŚer reinforces tŚis ƉaƩern, as avoiding ƉainfƵl ŵoveŵents 
teŵƉorarilǇ redƵces anǆietǇ, tŚereďǇ consolidating tŚe fearͲavoidance resƉonse (Miguez et al., 2014; Rescorla & Wagner, 
1972).

PersonalitǇ traits sƵcŚ as neƵroticisŵ, trait anǆietǇ, and Ɖerfectionisŵ tend to favoƵr avoidant coƉing stǇles and Ɖoorer 
adaƉtation, ǁŚile active coƉing and cognitive restrƵctƵring are associated ǁitŚ ďeƩer ZdP oƵtcoŵes (Ormel et al., 
2013)͘ Soŵe aƵtŚors even sƵggest tŚat genetic diīerences ŵaǇ ŵodƵlate ƉsǇcŚological traits relevant to injƵrǇ recoverǇ 
(Anastasiou et al., 2024).

Aŵong conteǆtƵal factors, coŵƉetitive ƉressƵre, tŚe need for raƉid decisionͲŵaking Ƶnder stress, and tŚe individƵal 
natƵre of Ɖerforŵance oƵtcoŵes increase ƉsǇcŚological deŵands (Anastasiou et al., 2024; Rouveix et al., 2007)͘ ZaƉid 
teigŚt >oss (RWL), ŚigŚlǇ Ɖrevalent aŵong jƵdokas, is oŌen carried oƵt Ƶsing eǆtreŵe and ƉoorlǇ controlled ŵetŚods, 
ǁitŚ ƉŚǇsical conseƋƵences sƵcŚ as deŚǇdration, sǇncoƉe, and Ɖerforŵance deterioration, as ǁell as ƉsǇcŚological 
eīects inclƵding tension, fatigƵe, irritaďilitǇ, sleeƉ distƵrďances, and disordered eating ďeŚavioƵrs͘ &eŵale atŚletes 
sƉecificallǇ sŚoǁ ŚigŚer indicators of eating disorder risk and ďodǇ iŵage dissatisfaction (Štangar et al., 2022). Mo r e o v e r , 
in interdeƉendent training environŵents, an injƵrǇ ǁitŚin tŚe groƵƉ can alter teaŵ dǇnaŵics, redƵce ŵotivation, and 
sŚiŌ tŚe locƵs of control eǆternallǇ (Juggath & Naidoo, 2024).

�esƉite tŚe groǁing recognition of ƉsǇcŚological factors in tŚe injƵrǇ Ɖrocess, evidence in elite jƵdo reŵains liŵited͘ A 
deeƉer Ƶnderstanding of tŚe relationsŚiƉ ďetǁeen kinesioƉŚoďia and ƉsǇcŚological readiness for ZdP ǁoƵld enaďle tŚe 
design of ŵore eīective and safer interventions, oƉtiŵiǌing ďotŚ recoverǇ and Ɖerforŵance͘

dŚe oďjective of tŚis stƵdǇ ǁas to analǇse tŚe relationsŚiƉ ďetǁeen sociodeŵograƉŚic, clinical, and ƉsǇcŚological 
variaďles ǁitŚ kinesioƉŚoďia and selfͲƉerceƉtion of retƵrn to sƉort in injƵred elite jƵdokas͘ SecondarǇ oďjectives inclƵded 
descriďing tŚe incidence and cŚaracteristics of ŵƵscƵloskeletal injƵries, eǆaŵining deterŵinants of kinesioƉŚoďia and 
ZdP selfͲƉerceƉtion according to tŚese variaďles, and identifǇing ƉsǇcŚological Ɖrofiles associated ǁitŚ readiness for 
r e t u r n  t o  p l a y .

METH OD S
An oďservational, crossͲsectional, and descriƉtive stƵdǇ ǁas condƵcted Ƶnder tŚe researcŚ deƉartŵent of tŚe hniversidad 
Catſlica de salencia San sicente DĄrtir (UCV)͘ dŚe stƵdǇ ǁas aƉƉroved ďǇ tŚe hCs researcŚ etŚics CoŵŵiƩee (protocol 
UCV/2022-2023/082) and condƵcted in accordance ǁitŚ tŚe �eclaration of Helsinki͘ All ƉarticiƉants ǁere inforŵed of 
tŚe stƵdǇ oďjectives and Ɖrovided ǁriƩen inforŵed consent Ɖrior to ƉarticiƉation͘

�ata collection took Ɖlace in Ɖerson at tŚe Centro de Alto Zendiŵiento de :Ƶdo de salencia (C.E.A.R.) dƵring AƉril ϮϬϮϱ 
tŚroƵgŚ a selfͲadŵinistered, volƵntarǇ ƋƵestionnaire coŵƉleted in a single session͘

dŚe saŵƉle consisted of ϱϮ elite jƵdokas (male and female), all active coŵƉetitors over ϭϲ Ǉears of age, SƉanisŚͲsƉeaking, 
and eǆƉerienced in national and international coŵƉetitions͘ All ƉarticiƉants Śad sƵstained a relevant ŵƵscƵloskeletal 
injƵrǇ and ǁere eitŚer oƵt of coŵƉetition or in tŚe Ɖrocess of retƵrning to training or coŵƉetition͘

SociodeŵograƉŚic variaďles (age, sex), c l i n i c al -s p o r t  v ar i ab l e s  (weight category, injury characteristics and location, time 
since injury onset, and time out of competition), and ƉsǇcŚological variaďles (kinesiophobia and psychological readiness to 
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return to play) ǁere collected Ƶsing tŚe SƉanisŚ version of tŚe daŵƉa Scale for <inesioƉŚoďia (TSK-11) and tŚe AtŚlete s͛ 
SelfͲPerceƉtion YƵestionnaire for ZetƵrn to draining͘

Statistical analǇsis ǁas Ɖerforŵed Ƶsing :ADKsI soŌǁare (v.2.6.26.0)͘ �escriƉtive statistics (frequencies, means, and 
standard deviations) and coŵƉarative tests (Student’s t-test and one-way ANOVA), as ǁell as Pearson correlations, 
ǁere aƉƉlied͘ AdditionallǇ, a <Ͳŵeans clƵster analǇsis ǁitŚ standardiǌed (Z-score) variaďles ǁas condƵcted to identifǇ 
distinct ƉsǇcŚological and clinical Ɖrofiles͘ KnlǇ coŵƉlete ƋƵestionnaires ǁere inclƵded, and no sensitivitǇ analǇses ǁere 
Ɖerforŵed͘

RES U L TS
dŚe saŵƉle inclƵded ϱϮ elite jƵdokas aged ϭϲ to ϯϭ Ǉears, of ǁŚoŵ ϱϭ͘ϵй ǁere ǁoŵen and ϰ8͘ϭй ŵen͖ tŚere ǁere no 
droƉoƵts or incoŵƉlete ƋƵestionnaires͘ 

Table 1: SaŵƉle cŚaracteristics͘ 

N % Mean SD Mode Min Max

MAL E 25 ϰ8,ϭй ϮϮ͘ϵ Ϭ͘ϳϵϵ Ϯϰ͘Ϭ ϭϳ 31

F EMAL E Ϯϳ ϱϭ,ϵй 23.0 Ϭ͘ϳϭ8 23.0 ϭϲ 31

dŚe ŵost Ɖrevalent injƵrǇ sites ǁere tŚe knee (40.4%), folloǁed ďǇ tŚe sŚoƵlder (28.8%), and Śand, elďoǁ, and ankleͲ
f o o t  r e g i o n s  (9.6%). By  i n j u r y  t y p e , l i g am e n t  i n j u r i e s  (42.3%) and ŵƵscle injƵries (26.9%) ǁere tŚe ŵost freƋƵent͘

Figure 1: Distribution of injuries by location.                Figure 2: Distribution of injuries by type.

Zegarding ƉsǇcŚological variaďles, tŚe ŵean dS<Ͳϭϭ score ǁas Ϯϱ͘ϬϮ ц ϱ͘ϳϯ, ǁitŚ ŚigŚer valƵes in tŚe fearͲavoidance 
diŵension (15.58 ± 4.14) t h an  i n  h ar m  (9.44 ± 2.48)͘ dŚe ͞CƵestionario soďre la AƵtoƉerceƉciſn del �eƉortista Ɖara la 
ZeincorƉoraciſn al Entrenaŵiento͟ sŚoǁed a ŵean of ϯϲ͘ϱ ц ϱ͘Ϯϰ͘ According to its clinical cƵtoīs, ϭϵ͘Ϯй of jƵdokas 
deŵonstrated adeƋƵate readiness, ϰϲ͘Ϯй interŵediate readiness reƋƵiring fƵrtŚer evalƵation, and ϯϰ͘ϲй inadeƋƵate 
readiness͘
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Table 2: KƵtcoŵe data͘ 

Mean SD Min Max N Frequency

dS<ͺdKdA> 25.02 ϱ͘ϳϯ 11 ϯϳ

dS<ͺAsKI�IE' 15.58 ϰ͘ϭϰ ϳ 25

dS<ͺHAZD ϵ͘ϰϰ Ϯ͘ϰ8 ϰ 15

ZdPͺdKdA> ϯϲ͘ϱϬ ϱ͘Ϯϰ Ϯϰ ϰ8

ZEA�z 10 ϭϵ͘Ϯϯй

&hZdHEZͺAS-
S ES S MENT Ϯϰ ϰϲ͘ϭϱй

EKdͺZEA�z 18 ϯϰ͘ϲϭй

Eo statisticallǇ significant diīerences ǁere foƵnd in kinesioƉŚoďia or selfͲƉerceƉtion scores according to seǆ, ǁeigŚt 
categorǇ, injƵrǇ tǇƉe or location, or tiŵe oƵt of coŵƉetition (p > 0.05).

Table 3: CoŵƉarison of ƉsǇcŚological variaďles according to sociodeŵograƉŚic and clinical factors ;ƉͲvalƵesͿ͘ 

TSK_TOTAL TSK_AVOIDING TSK_HARM RTP_TOTAL

Seǆ ;telcŚ s͛ tͲtestͿ Ϭ͘ϳϭϵ 0.8 12 Ϭ͘ϲϲϮ Ϭ͘ϳϯϭ

Age ;Pearson s͛ rͿ Ϭ͘ϯϲϵ Ϭ͘ϭϵϱ Ϭ͘ϵϯ8 Ϭ͘ϰϮϵ

teigŚ categorǇ 
;KneͲǁaǇ AEKsA 

&ͲtestͿ

Dale: Ϭ͘ϵϰϱ Ϭ͘ϵϱϮ Ϭ͘ϳϮϳ Ϭ͘ϵϯϳ

&eŵale: Ϭ͘ϳϬϰ Ϭ͘ϵϬϯ Ϭ͘ϲϬϭ Ϭ͘ϭϯϰ

dǇƉe injƵrǇ ;KneͲǁaǇ AEKsA &ͲtestͿ Ϭ͘ϲϳϱ 0.8 8 8 Ϭ͘ϯϰϳ Ϭ͘Ϭϳϰ

>ocation injƵrǇ ;KneͲǁaǇ AEKsA &ͲtestͿ Ϭ͘ϳϬϰ Ϭ͘ϳϬϳ Ϭ͘ϲϲϬ Ϭ͘ϲϲϮ

diŵe since injƵnrǇ onset ;Pearson s͛ rͿ Ϭ͘Ϭ8ϰ Ϭ͘ϭϰϲ 0.121 Ϭ͘ϱϮϲ

diŵe oƵt coŵƉetition ;Pearson s͛ rͿ Ϭ͘ϭϳϳ Ϭ͘ϭ8ϲ Ϭ͘ϯϲϯ Ϭ͘ϯϳϭ

dŚe <Ͳŵeans clƵster analǇsis identified tŚree distinct ƉsǇcŚological Ɖrofiles: ǇoƵnger jƵdokas ǁitŚ loǁ selfͲƉerceƉtion 
and ŵinor kinesioƉŚoďia͖ older jƵdokas ǁitŚ ŚigŚ selfͲƉerceƉtion and loǁ fear͖ and a ŵore vƵlneraďle groƵƉ ǁitŚ 
Ɖrolonged injƵries, ŚigŚ kinesioƉŚoďia, and loǁ selfͲƉerceƉtion͘

Table 4: K -m e an s  Cl u s t e r s  an al y s i s  r e s u l t s

N TSK_TOTAL RTP_TOTAL TIME_SINCE_IN-
JURY TIME_OUT AGE

Cl u s t e r  1 ϭϲ 1.120 -0.155 Ϭ͘ϲϮϯ 0.513 -0.08 3

Cl u s t e r  2 18 -0.158 -0.212 ͲϬ͘ϰ8ϵ ͲϬ͘ϯϲϲ -0.8 28

Cl u s t e r  3 18 ͲϬ͘8ϯϳ 0.350 ͲϬ͘Ϭϲϱ ͲϬ͘ϬϵϬ Ϭ͘ϵϬϮ

D I S CU S S ION
AltŚoƵgŚ eǆistent literatƵre sƵggests greater ƉsǇcŚological vƵlneraďilitǇ aŵong feŵale jƵdokas (increased risk of eating 
disorders and adverse effects of rapid weight loss, RWL), oƵr findings did not sƵƉƉort tŚis trend͘ dŚis sƵggests tŚat 
ƵnŵeasƵred ŵoderators (such as coping style, trait or state anxiety, locus of control, personality traits, acceptance, or 
catastrophizing) ŵaǇ ƉlaǇ a ŵore decisive role tŚan seǆ itself͘  Eo diīerences ǁere foƵnd across ǁeigŚt categories͖ 
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Śoǁever, tŚe ƵneƋƵal reƉresentation of tŚese categories likelǇ liŵited statistical Ɖoǁer, ƉotentiallǇ ŵasking eǆƉected 
Zt> related eīects (Mohammadi, 2019; Quan et al., 2025; Randall E. Osborne & Seth A. Doty, 2022). 

dŚe distriďƵtion of injƵrǇ locations aligned ǁitŚ ƉrevioƵs literatƵre, ǁŚereas diīerences in injƵrǇ tǇƉes ŵaǇ ďe aƩriďƵted 
to tŚe sƉecific cŚaracteristics of tŚe saŵƉle͘ dŚe aďsence of associations ďetǁeen injƵrǇͲrelated and ƉsǇcŚological 
variaďles ŵaǇ reŇect individƵal variaďilitǇ in Ɖain ƉerceƉtion and coƉing, as ǁell as tŚe lack of detailed analǇsis regarding 
i n j u r y  s e v e r i t y .

EeitŚer tiŵe since injƵrǇ nor tiŵe oƵt of coŵƉetition correlated ǁitŚ ƉsǇcŚological variaďles, sƵggesting tŚat tŚe Ɖassage 
of tiŵe alone does not ensƵre ƉsǇcŚological adjƵstŵent͘ Instead, recoverǇ aƉƉears to deƉend on Ɖrocess related factors 
sƵcŚ as tŚeraƉeƵtic sƵƉƉort, injƵrǇ severitǇ or stage, and acceƉtance (Baranoff et al., 2015).

Th e  m e an  TS K -11 s c o r e  (25.0 ± 5.7) indicated a ŵoderate level of fearͲavoidance, ǁŚile tŚe ŵean selfͲƉerceƉtion score 
(36.5 ± 5.2) reŇected interŵediate readiness͘ KnlǇ ϭϵ͘Ϯй of atŚletes ǁere deeŵed ƉsǇcŚologicallǇ readǇ, ǁŚile 8Ϭ͘8й 
lacked sƵĸcient readiness for retƵrn to ƉlaǇ͘ AltŚoƵgŚ no significant correlation ǁas foƵnd ďetǁeen total dS< and selfͲ
ƉerceƉtion, atŚletes ǁitŚ ŚigŚer readiness tended to sŚoǁ loǁer fearͲavoidance and total dS< scores, sƵggesting a 
Ɖotential clinical relationsŚiƉ͘

dŚe clƵster analǇsis revealed tŚree distinct ƉsǇcŚological Ɖrofiles͘ &indings sƵggest tŚat age and ƉsǇcŚological ŵatƵritǇ 
ŵodƵlate tŚe interaction ďetǁeen kinesioƉŚoďia and selfͲƉerceƉtion: ǇoƵnger atŚletes tend to eǆŚiďit loǁ confidence 
desƉite loǁ kinesioƉŚoďia, ǁŚereas older atŚletes disƉlaǇ less fear and greater secƵritǇ, likelǇ dƵe to a stronger internal 
locƵs of control and ŵore develoƉed coƉing strategies froŵ eǆƉerience͘ ConverselǇ, a groƵƉ cŚaracteriǌed ďǇ ŚigŚ 
fear, loǁ selfͲƉerceƉtion, and longer recoverǇ tiŵes reŇected a ƉsǇcŚologicallǇ vƵlneraďle Ɖrofile consistent ǁitŚ tŚe 
fearͲavoidance ŵodel, eŵƉŚasiǌing tŚe need for individƵaliǌed ƉsǇcŚological assessŵent and tailored interventions to 
Ɖroŵote a safer and ŵore eīective retƵrn to sƉort͘

Dain liŵitations inclƵde tŚe Ƶneven saŵƉle distriďƵtion across soŵe ǁeigŚt categories, tŚe lack of injƵrǇ severitǇ data, 
and tŚe oŵission of keǇ variaďles sƵcŚ as Ǉears of eǆƉerience, injƵrǇ ŚistorǇ, and ƉsǇcŚological factors (coping, anxiety, 
locus of control, and personality traits)͘ &ƵtƵre researcŚ sŚoƵld incorƉorate tŚese diŵensions and eŵƉloǇ longitƵdinal 
designs to track recoverǇ Ɖrocesses, validate ƉsǇcŚological Ɖrofiles, and oƉtiŵiǌe interventions for a safer and ŵore 
eīective retƵrn to ƉlaǇ͘

CONCL U S IONS
DƵscƵloskeletal injƵries in elite jƵdokas ŵost coŵŵonlǇ aīect tŚe sŚoƵlder and knee, ǁitŚ no seǆ diīerences or clear 
associations ǁitŚ ǁeigŚt categories͘ Eo significant relationsŚiƉs ǁere oďserved ďetǁeen sociodeŵograƉŚic or clinicalͲ
sƉort variaďles and ƉsǇcŚological oƵtcoŵes, Ƶnderscoring tŚe need for stƵdies focƵsed on atŚletic ŵatƵritǇ, eǆƉerience, 
and injƵrǇ sƉecificitǇ͘ ClƵster analǇsis revealed tŚree ƉsǇcŚological Ɖrofiles: ǇoƵnger jƵdokas ǁitŚ loǁ readiness ďƵt 
ŵiniŵal fear͖ older atŚletes ǁitŚ greater confidence and loǁer kinesioƉŚoďia͖ and a vƵlneraďle groƵƉ ǁitŚ ŚigŚ fear, 
loǁ selfͲƉerceƉtion, and longer injƵrǇ dƵrations͘ Kverall, tŚe jƵdokas disƉlaǇed an interŵediate ƉsǇcŚological Ɖrofile, 
ǁitŚ nonͲdisaďling kinesioƉŚoďia ďƵt insƵĸcient readiness in ŵost cases͘ dŚese findings ŚigŚligŚt tŚe iŵƉortance 
of integrating ƉsǇcŚological assessŵent and intervention into injƵrǇ ŵanageŵent and considering conteǆtƵal and 
ďioƉsǇcŚosocial factors to ensƵre a safe and eīective retƵrn to sƉort͘ 
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INTROD U CTION
:Ƶdo (the Gentle Way) is one of tŚe ŵost ǁidesƉread coŵďat sƉort in tŚe ǁorld and is recogniǌed not onlǇ as a coŵƉetitive 
sƉort ďƵt also as a ƉoǁerfƵl Ɖedagogical tool at Ƶniversities ǁorldǁide, contriďƵting to tŚe develoƉŵent of ƉersonalitǇ, 
social skills, and valƵes aŵong ǇoƵng ƉeoƉle͘ dŚe foƵnder of jƵdo, :igoro <ano, eŵƉŚasiǌed tŚe ƉrinciƉles of SeirǇokƵ 
z e n y o  (maximum efficiency with minimum effort) and :ita kǇoei (mutual welfare and benefit), ǁŚicŚ continƵe to reƉresent 
tŚe fƵndaŵental edƵcational diŵensions of tŚis sƉort todaǇ (Kano, 1986)͘ As ďotŚ a Ɖedagogical and ŵoral sǇsteŵ, jƵdo 
Ɖrovides an eǆcellent fraŵeǁork for eǆƉloring tŚe relationsŚiƉ ďetǁeen ƉersonalitǇ traits and aƫtƵdes toǁard sƉort, 
learning, and Ɖersonal develoƉŵent (Sterkowicz-Przybycień, Blecharz, & Sterkowicz, 2017; Kisielienė & Arlauskaitė, 2007). 
dŚe coƵrse dŚeorǇ and DetŚodologǇ of :Ƶdo (5 ECTS) is taƵgŚt to firstͲǇear stƵdents at tŚe &acƵltǇ of SƉort and PŚǇsical 
EdƵcation, hniversitǇ of Sarajevo, as a ŵeans of develoƉing disciƉline, Ɖerseverance, selfͲconfidence, and resƉect for 
otŚers͘ PersonalitǇ traits refer to staďle individƵal cŚaracteristics tŚat eǆƉlain consistent ƉaƩerns of feeling, tŚinking, 
and ďeŚaving (Pervin, Cervone, & John, 2005), ǁŚereas an aƫtƵde reƉresents a learned tendencǇ to resƉond ƉositivelǇ 
or negativelǇ to an oďject, Ɖerson, or sitƵation ďased on eǆƉerience (Ajzen, 2005)͘ Selected ƉersonalitǇ traits sƵcŚ as 
oƉenness to neǁ eǆƉeriences, conscientioƵsness, eǆtraversion, agreeaďleness, and eŵotional staďilitǇ ŵaǇ sŚaƉe 
stƵdents͛ ƉerceƉtion, ŵotivation, and engageŵent in sƉorts activities͘ PrevioƵs stƵdies (Leuzzi et al., 2024) s u g g e s t  
tŚat individƵals ǁŚo Ɖractice ŵartial arts tend to sŚoǁ ŚigŚer levels of oƉenness, conscientioƵsness, eǆtraversion, and 
agreeaďleness, as ǁell as loǁer levels of neƵroticisŵ and ƉsǇcŚological distress͘ Doreover, eǆisting researcŚ sŚoǁs 
tŚat conscientioƵsness and eŵotional staďilitǇ contriďƵte to calŵ and fair ďeŚavior in sƉorts, ǁŚile eǆtraversion and 
agreeaďleness facilitate cooƉeration and coŵŵƵnication (Costa & McCrae, 2012; Piepiora & Witkowski, 2020; Lampe et 
al., 2024)͘ ConverselǇ, elevated neƵroticisŵ ŵaǇ negativelǇ aīect concentration and stress ŵanageŵent in deŵanding 
sitƵations (Schlatter et al., 2022).

StƵdies of stƵdents͛ and ƉƵƉils͛ aƫtƵdes toǁard coŵďat sƉort generallǇ reƉort Ɖositive ƉerceƉtions, altŚoƵgŚ gender 
and individƵal diīerences are evident (Biletić et al., 2008; Busch et al., 1999)͘ 'iven its Ɖedagogical and ŵoral diŵensions, 
jƵdo reƉresents a sƵitaďle Ɖlaƞorŵ for eǆaŵining tŚe relationsŚiƉ ďetǁeen ƉersonalitǇ and aƫtƵdes, since cŚaracteristics 
sƵcŚ as selfͲconfidence, Ɖerceived coŵƉetence, and selfͲregƵlation can enŚance active ƉarticiƉation in instrƵction 
and foster longͲterŵ ŵotivation for learning and teacŚing ǇoƵnger generations͘ �esƉite nƵŵeroƵs stƵdies addressing 
ƉersonalitǇ and sƉorts Ɖreferences, researcŚ sƉecificallǇ focƵsed on jƵdo and firstͲǇear ƵniversitǇ stƵdents reŵains 
scarce͘ Considering tŚat tŚis Ɖeriod ŵarks a transition and tŚe forŵation of neǁ edƵcational aƫtƵdes, investigating 
tŚe relationsŚiƉ ďetǁeen ƉersonalitǇ traits and aƫtƵdes toǁard jƵdo ŵaǇ contriďƵte to a ďeƩer Ƶnderstanding of tŚe 
edƵcational Ɖotential of tŚis sƉort and ŚelƉ oƉtiŵiǌe ďotŚ instrƵctional and training Ɖrograŵs͘ dŚe aiŵ of tŚis stƵdǇ is to 
eǆaŵine tŚe relationsŚiƉ ďetǁeen tŚe ƉersonalitǇ traits of firstͲǇear stƵdents and tŚeir aƫtƵdes toǁard jƵdo͘

METH OD S

Sample of Participants
dŚe stƵdǇ inclƵded firstͲǇear stƵdents of tŚe &acƵltǇ of SƉort and PŚǇsical EdƵcation at tŚe hniversitǇ of Sarajevo in tŚe 
ϮϬϮϰͬϮϬϮϱ acadeŵic Ǉear ǁŚo aƩended and coŵƉleted tŚe coƵrse dŚeorǇ and DetŚodologǇ of :Ƶdo (n = 45), ǁitŚ an 
a v e r ag e  ag e  (M = 19.3 years, SD = 6.2)͘ dŚe nƵŵďer of ŵale stƵdents ǁas significantlǇ ŚigŚer (n = 32; 71.1%) t h an  t h e  
nƵŵďer of feŵale stƵdents (n = 13; 28.9%)͘ �Ƶe to tŚis gender iŵďalance, ƉarticiƉants ǁere treated as a single, Ƶnified 
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saŵƉle in tŚe ŵain analǇsis͘ A convenience saŵƉle ǁas Ƶsed, consisting of all firstͲǇear stƵdents ǁŚo aƩended and 
coŵƉleted tŚe coƵrse dƵring tŚe stƵdǇ Ɖeriod͘InstrƵŵents

dŚe Ɖredictor set of variaďles ǁas assessed Ƶsing tŚe �&IͲϭϬ ƉersonalitǇ ƋƵestionnaire (Rammstedt & John, 2007), 
consisting of ϭϬ iteŵs, eacŚ coŵƉosed of tǁo sŚort ƉŚrases ďased on trait adjectives corresƉonding to tŚe ƉrototǇƉical 
ŵodel͘ dŚe ŵeasƵred traits ǁere Eǆtraversion, Agreeaďleness, ConscientioƵsness, EeƵroticisŵ, and KƉenness to 
Ex p e r i e n c e .

dŚe criterion set of variaďles ǁas ŵeasƵred Ƶsing tŚe :Ƶdo AƫtƵde Scale (SBS1) (Bosnar, Sertić, & Prot, 1996), designed 
to assess aƫtƵdes toǁard jƵdo͘ dŚe scale inclƵded ϮϮ iteŵs covering asƉects of ƉerceƉtion, safetǇ, disciƉline, and 
valƵes associated ǁitŚ jƵdo͘ dŚe scale inclƵded tŚe folloǁing iteŵs: S�Sϭ͘ I ǁoƵld never Ɖractice jƵdo͖ S�SϮ͘ I do 
not Ƶnderstand ƉeoƉle ǁŚo enjoǇ figŚting͖ S�Sϯ͘ :Ƶdo is eǆclƵsivelǇ ďeneficial for ƉŚǇsical develoƉŵent͖ S�Sϰ͘ :Ƶdo 
encoƵrages aggressiveness͖ S�Sϱ͘ I enjoǇ overcoŵing an oƉƉonent Ƶsing ŵǇ intelligence and skill͖ S�Sϲ͘ :Ƶdo is not a 
ŵore dangeroƵs activitǇ tŚan otŚer coŵďat sƉort͖ S�Sϳ͘ :Ƶdo sŚoƵld ďe ďanned ďecaƵse it encoƵrages violence aŵong 
ƉeoƉle͖ S�S 8͘ :Ƶdo Ɖroŵotes tŚe develoƉŵent of ŵanǇ ŵental fƵnctions͖ S�Sϵ͘ I enjoǇ ǁatcŚing jƵdo aƉƉlied in real 
conditions͖ S�SϭϬ͘ :Ƶdo sŚoƵld ďe inclƵded in tŚe ŵandatorǇ ƉŚǇsical edƵcation cƵrricƵlƵŵ͖ S�Sϭϭ͘ :Ƶdo teacŚes selfͲ
control and resƉect for otŚers͖ S�SϭϮ͘ I ǁoƵld not alloǁ ŵǇ cŚild to Ɖractice jƵdo͖ S�Sϭϯ͘ :Ƶdo encoƵrages seƫng neǁ 
Ɖersonal goals͖ S�Sϭϰ͘ :Ƶdo reƋƵires disciƉline and dedication͖ S�Sϭϱ͘ Skills learned in jƵdo are valƵaďle in everǇdaǇ life͖ 
S�Sϭϲ͘ :Ƶdo ŵakes Ƶs ŵore tolerant͖ S�Sϭϳ͘ :Ƶdo does not aƉƉeal to ŵe ďecaƵse tŚere is alǁaǇs a risk of injƵrǇ to ŵǇself 
or otŚers͖ S�Sϭ8͘ draining in jƵdo increases stress resilience͖ S�Sϭϵ͘ Coŵďativeness is a noďle ŚƵŵan trait͖ S�SϮϬ͘ :Ƶdo is 
eǆtreŵelǇ violent and tŚerefore Ƶndesiraďle͖ S�SϮϭ͘ :Ƶdo sŚoƵld ďe ŵore Ɖroŵoted in edƵcation tŚroƵgŚ ŵedia͖ S�SϮϮ͘ 
:Ƶdo needs greater ƉoƉƵlariǌation͘

Procedure
At tŚe end of tŚe first ǁinter seŵester of tŚe ϮϬϮϰͬϮϬϮϱ acadeŵic Ǉear, stƵdents͛ ƉersonalitǇ traits and aƫtƵdes toǁard 
jƵdo ǁere ŵeasƵred͘ ParticiƉants ǁere inforŵed tŚat tŚe sƵrveǇ ǁas anonǇŵoƵs and volƵntarǇ and tŚat tŚeǇ coƵld 
ǁitŚdraǁ at anǇ tiŵe͘ dŚe sƵrveǇ ǁas condƵcted eǆclƵsivelǇ for researcŚ ƉƵrƉoses͘ StƵdents rated tŚe stateŵents on a 
ϱͲƉoint >ikert scale, ǁŚere ϭ с stronglǇ disagree and ϱ с stronglǇ agree͘

Reliability
do deterŵine tŚe reliaďilitǇ of tŚe :Ƶdo AƫtƵde Scale (SBS), CronďacŚ s͛ alƉŚa ǁas calcƵlated CronďacŚ s͛ alƉŚa coeĸcients 
for tŚe ƉersonalitǇ traits ǁere Eǆtraversion (.353), Ag r e e ab l e n e s s  (-.625), ConscientioƵsness (.444), EeƵroticisŵ (.610), 
and KƉenness (-.471)͘ &or aƫtƵdes toǁard jƵdo, tŚe scale deŵonstrated eǆcellent reliaďilitǇ and internal consistencǇ 
aŵong stƵdents (α = .894).

Statistical analysis
dŚe norŵalitǇ of variaďle distriďƵtions ǁas assessed Ƶsing tŚe <olŵogorovʹSŵirnov test, ǁŚicŚ indicated tŚat tŚe 
variaďles ǁere not norŵallǇ distriďƵted͘ �escriƉtive Ɖaraŵeters (minimum, maximum, mean, and standard deviation)
ǁere calcƵlated͘ �ecaƵse tŚe variaďles ǁere not norŵallǇ distriďƵted, SƉearŵan s͛ rŚo correlation analǇsis ǁas Ƶsed to 
calcƵlate tŚe relationsŚiƉs ďetǁeen ƉersonalitǇ traits and aƫtƵdes toǁard jƵdo, Ƶsing SPSS ϮϮ͘Ϭ at a significance level 
o f  0.05.

RESULTS
�escriƉtive analǇsis revealed a ďalanced and staďle ƉsǇcŚological Ɖrofile aŵong stƵdents, cŚaracteriǌed ďǇ ŚigŚer levels 
o f  e x t r a v e r s i o n  (M = 3.85; SD = 1.17), conscientioƵsness (M = 3.64; SD = 1.13), and ŵoderate oƉenness to eǆƉerience (M 
= 3.59; SD = 1.28)͘ >oǁer neƵroticisŵ scores (M = 2.94; SD = 1.26) indicate eŵotional staďilitǇ, ǁŚile agreeaďleness (M = 
3.16; SD = 1.26) sŚoǁed ŵoderate valƵes͘ AƫtƵdes toǁard jƵdo indicated a generallǇ Ɖositive ƉerceƉtion of tŚis sƉort 
aŵong stƵdents͘ dŚe ŚigŚest ŵean valƵes ǁere recorded for iteŵs related to selfͲcontrol, resƉect, and disciƉline͘ dŚe 
loǁest ŵean valƵes ǁere oďserved for stateŵents eǆƉressing concern aďoƵt safetǇ or injƵrǇ risk͘ SƉearŵan s͛ correlation 
analǇsis sŚoǁed tŚat ŵost relationsŚiƉs did not reacŚ statistical significance, sƵggesting ǁeak associations ďetǁeen 
ƉersonalitǇ diŵensions and sƉecific aƫtƵdes toǁard tŚis ŵartial art͘ Hoǁever, several significant correlations indicate 
Ɖotential ƉaƩerns ǁortŚ noting͘ A Ɖositive correlation ǁas foƵnd ďetǁeen Agreeaďleness and tŚe ƉerceƉtion tŚat 
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jƵdo fosters ƉŚǇsical develoƉŵent (r = .348, p < .05)͘ ConscientioƵsness sŚoǁed significant Ɖositive relationsŚiƉs ǁitŚ 
t o l e r an c e  (r = .325, p < .05) and caƵtion aďoƵt injƵrǇ (r = .353, p < .05)͘ EeƵroticisŵ ǁas negativelǇ correlated ǁitŚ tŚe 
stateŵent tŚat jƵdo reƋƵires disciƉline and dedication (r = -.308, p < .05)͘ KƉenness deŵonstrated a negative association 
ǁitŚ tŚe idea tŚat jƵdo is ďeneficial onlǇ for ƉŚǇsical develoƉŵent (r = -.311, p < .05).

Table 1. �escriƉtive statistics of ƉersonalitǇ traits and aƫtƵdes toǁard jƵdo͘

N Min. Max. Mean Std. Dev.

Ex t r a v e r s i o n ϰϯ 1.00 5.00 ϯ͘8ϰ ϭ͘ϭϳ

Ag r e e ab l e n e s s ϰϯ 1.00 5.00 ϯ͘ϭϲ ϭ͘Ϯϲ

ConscientioƵsness ϰϯ 1.00 5.00 ϯ͘ϲϯ 1.12

EeƵroticisŵ ϰϯ 1.00 5.00 Ϯ͘ϵϰ 1.25

Op e n n e s ϰϯ 1.00 5.00 ϯ͘ϱϵ ϭ͘Ϯϳ

S BS 1 ϰϯ 1.00 5.00 3.25 ϭ͘ϰϲ

S BS 2 ϰϯ 1.00 5.00 ϯ͘ϵϱ ϭ͘ϰϳ

S BS 3 ϰϯ 1.00 5.00 ϯ͘ϭϲ ϭ͘ϲϬ

S�Sϰ ϰϯ 1.00 5.00 ϰ͘ϱϯ ͘ϵ8

S BS 5 ϰϯ 1.00 5.00 ϰ͘ϱ8 ͘ϳϲ

S�Sϲ ϰϯ 1.00 5.00 ϭ͘ϵϯ 1.22

S�Sϳ ϰϯ 1.00 5.00 ϰ͘ϱ8 ϭ͘Ϭϵ

S BS 8 ϰϯ 1.00 5.00 ϰ͘ϰ8 ͘ϳϲ

S�Sϵ ϰϯ 1.00 5.00 3.13 1.35

S BS 10 ϰϯ 1.00 5.00 ϯ͘ϰϰ ϭ͘ϭϰ

S BS 11 ϰϯ 1.00 5.00 ϰ͘ϰϲ .8 2

S BS 12 ϰϯ 1.00 5.00 ϰ͘ϯϵ ϭ͘Ϭϵ

S BS 13 ϰϯ 1.00 5.00 ϰ͘ϭϲ ͘8ϵ

S�Sϭϰ ϰϯ 1.00 5.00 ϰ͘Ϯϳ ͘ϵϱ

S BS 15 ϰϯ 1.00 5.00 ϯ͘ϵϯ 1.03

S�Sϭϲ ϰϯ 1.00 5.00 ϰ͘ϬϬ 1.02

S�Sϭϳ ϰϯ 1.00 5.00 ϰ͘ϬϬ 1.21

S BS 18 ϰϯ 1.00 5.00 ϯ͘ϳϵ 1.10

S�Sϭϵ ϰϯ 1.00 5.00 ϰ͘ϭ8 ϭ͘Ϭϵ

S BS 20 ϰϯ 1.00 5.00 ϰ͘ϯϵ ͘ϵϳ

S BS 21 ϰϯ 1.00 5.00 ϯ͘ϳϵ 1.10

S BS 22 ϰϯ 1.00 5.00 ϰ͘ϬϮ 1.18

Table 2. SƉearŵan s͛ rŚo correlations ďetǁeen ƉersonalitǇ traits and aƫtƵdes toǁard jƵdo͘

Extraversion Agreeableness Conscientiousness Neuroticism Opennes

S BS 1 -.151 ͘ϭϲϭ .115 -.101 .001

S BS 2 ͘Ϭϰϰ .003 .235 -.08 8 Ͳ͘Ϭϱϲ

S BS 3 ͘Ϭϲϲ ͘ϯϰ8Ύ ͘Ϭϱϵ Ͳ͘Ϭϰϲ Ͳ͘ϯϭϭΎ

S�Sϰ -.003 Ͳ͘ϬϳϬ ͘Ϭϵϰ Ͳ͘Ϭϲ8 .112

S BS 5 -.038 ͘ϬϳϬ Ͳ͘Ϭϰϭ Ͳ͘ϭϳϰ ͘ϭϬϵ
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S�Sϲ .110 .112 .133 -.001 .010

S�Sϳ ͘ϮϵϮ Ͳ͘Ϯϱϰ -.252 .200 .022

S BS 8 Ͳ͘Ϭϯϲ -.158 ͘Ϭϲϰ Ͳ͘ϭϳϳ .251

S�Sϵ Ͳ͘Ϯϲϵ .135 .230 -.138 .010

S BS 10 ͘Ϭϯϳ ͘Ϭϳϲ ͘ϭϯϵ -.100 -.152

S BS 11 Ͳ͘ϬϬϰ Ͳ͘ϭϬϵ ͘Ϭϵϰ Ͳ͘ϬϬϳ Ͳ͘ϬϬϰ

S BS 12 ͘Ϭϯϵ ͘ϭϯϳ ͘Ϯϵϲ Ͳ͘Ϯϳϳ ͘ϭϲϰ

S BS 13 -.032 -.002 ͘ϭϳϯ Ͳ͘Ϯϲϱ ͘ϭϰϲ

S�Sϭϰ Ͳ͘Ϭϰ8 Ͳ͘Ϯϰϭ ͘ϭϲϰ Ͳ͘ϯϬ8Ύ ͘Ϯϰϭ

S BS 15 Ͳ͘Ϭϭϳ -.152 ͘ϮϰϬ -.213 .158

S�Sϭϲ .018 .003 ͘ϯϮϱΎ Ͳ͘Ϯ8ϰ .150

S�Sϭϳ ͘ϭϬϲ .021 ͘ϯϱϯΎ Ͳ͘Ϯ8ϵ .230

S BS 18 Ͳ͘Ϭϰϵ .131 .235 -.18 2 .101

S�Sϭϵ Ͳ͘ϭϳϬ Ͳ͘Ϭϰϵ .211 -.055 .053

S BS 20 -.08 3 Ͳ͘ϬϬϲ .18 2 ͘ϬϵϮ ͘ϭϯϳ

S BS 21 Ͳ͘ϬϬϵ Ͳ͘ϭϲϵ ͘ϮϬϵ -.118 ͘ϭϳϰ

S BS 22 Ͳ͘ϭϵϵ Ͳ͘Ϭϳϭ .205 Ͳ͘ϭϳϱ ͘Ϯϰϯ
*Correlation is significant at the 0.05 level

D I S CU S S ION
dŚe aiŵ of tŚis stƵdǇ ǁas to eǆƉlore tŚe relationsŚiƉ ďetǁeen ƉersonalitǇ traits and stƵdents͛ aƫtƵdes toǁard jƵdo, and 
tŚe oďtained resƵlts indicate tŚat tŚe defined oďjective ǁas fƵllǇ acŚieved͘ dŚe findings sƵggest tŚat firstͲǇear stƵdents 
enrolled in tŚe coƵrse dŚeorǇ and DetŚodologǇ of :Ƶdo Ɖossess a ďalanced ƉsǇcŚological Ɖrofile, cŚaracteriǌed ďǇ 
ŚigŚer levels of eǆtraversion, conscientioƵsness, and oƉenness to eǆƉerience͘ dŚese resƵlts are consistent ǁitŚ ƉrevioƵs 
researcŚ eŵƉŚasiǌing tŚat ƉarticiƉation in coŵďat sƉort ŵaǇ ďe associated ǁitŚ greater eŵotional staďilitǇ, selfͲcontrol, 
and social orientation (Piepiora & Witkowski, 2020; Leuzzi et al., 2024)͘ Hoǁever, tŚe identified correlations ďetǁeen 
ƉersonalitǇ traits and aƫtƵdes toǁard jƵdo ǁere liŵited and generallǇ ǁeak, sƵggesting tŚat ƉersonalitǇ ŵaǇ Śave onlǇ 
a Ɖartial inŇƵence on ƉerceƉtions aďoƵt jƵdo͘ 

dŚe Ɖositive association ďetǁeen agreeaďleness and tŚe ƉerceƉtion tŚat jƵdo fosters ƉŚǇsical develoƉŵent indicates 
tŚat eŵƉatŚetic and cooƉerative individƵals tend to Ɖerceive tŚe sƉort as ŚarŵonioƵs ratŚer tŚan aggressive͘ ConverselǇ, 
tŚe relationsŚiƉ ďetǁeen conscientioƵsness and aƫtƵdes concerning tolerance and injƵrǇ risk reŇects a disciƉlined Ǉet 
caƵtioƵs aƉƉroacŚ to ƉŚǇsical coŵƉetition (Costa & McCrae, 1992; Piepiora, 2021)͘ dŚe negative correlation ďetǁeen 
neƵroticisŵ and tŚe ďelief tŚat jƵdo reƋƵires disciƉline and dedication sƵggests tŚat eŵotional instaďilitǇ ŵaǇ redƵce 
tŚe aďilitǇ to recogniǌe its edƵcational valƵes (da Gama et al., 2018)͘ dŚe aďsence of stronger correlations can likelǇ ďe 
eǆƉlained ďǇ tŚe ŚoŵogeneitǇ of tŚe saŵƉle and tŚe fact tŚat ŵost ƉarticiƉants Śad no Ɖrior eǆƉerience ǁitŚ jƵdo͘ 
dŚerefore, aƫtƵdes toǁard jƵdo are ƉroďaďlǇ ŵore inŇƵenced ďǇ tŚe edƵcational conteǆt, ŵotivation, and Ɖedagogical 
ap p r o ac h  t h an  b y  s t ab l e  p e r s o n al i t y  t r ai t s .

dŚe oďtained resƵlts confirŵ tŚe valƵe of jƵdo as an edƵcational sǇsteŵ ǁŚicŚ, in accordance ǁitŚ :igoro <ano s͛ ƉrinciƉles 
of ŵƵtƵal ǁelfare and ďenefit (Jita kyoei) and ŵaǆiŵƵŵ eĸcient Ƶse of energǇ (Seiryoku zenyo), c an  c o n t r i b u t e  t o  t h e  
develoƉŵent of disciƉline, tolerance, and social resƉonsiďilitǇ͘ >iŵitations and &ƵtƵre ZesearcŚ: dŚe stƵdǇ is liŵited ďǇ 
tŚe relativelǇ sŵall and ŚoŵogeneoƵs saŵƉle and ďǇ tŚe Ƶse of tŚe sŚort �&IͲϭϬ ƋƵestionnaire, ǁŚicŚ ŵaǇ not caƉtƵre 
all nƵances of ƉersonalitǇ͘ dŚe researcŚ ǁas ďased on a convenience saŵƉle of stƵdents froŵ a single institƵtion, ǁŚicŚ 
liŵits tŚe generaliǌaďilitǇ of tŚe findings͘ &ƵtƵre researcŚ sŚoƵld inclƵde larger and ŵore diverse saŵƉles, longitƵdinal 
designs, and coŵƉarisons ďetǁeen stƵdents ǁitŚ and ǁitŚoƵt Ɖrior jƵdo eǆƉerience͘
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CONCL U S ION
dŚe oďtained resƵlts indicate tŚat stƵdents͛ ƉersonalitǇ traits ŵaǇ Śave a liŵited Ǉet notaďle inŇƵence on tŚeir 
ƉerceƉtion of jƵdo͘ AltŚoƵgŚ ƉersonalitǇ can sŚaƉe tŚe ǁaǇ stƵdents eǆƉerience tŚis ŵartial art, Ɖrior eǆƉerience, 
Ɖersonal ŵotivation, and tŚe edƵcational conteǆt in ǁŚicŚ jƵdo is stƵdied aƉƉear to ƉlaǇ a ŵore decisive role in sŚaƉing 
aƫtƵdes͘ dŚis researcŚ Ɖrovides valƵaďle gƵidelines for designing edƵcational Ɖrograŵs tŚat Ƶse jƵdo as a Ɖedagogical 
tool for develoƉing selfͲcontrol, disciƉline, and social valƵes͘ 

dŚe findings also ŚigŚligŚt tŚe need to integrate ƉsǇcŚological and ŵoral asƉects into ƵniversitǇ cƵrricƵla, tŚereďǇ 
Ɖositioning jƵdo as an instrƵŵent of stƵdents͛ Ɖersonal and Ɖrofessional develoƉŵent͘ &ƵtƵre researcŚ sŚoƵld fƵrtŚer 
eǆƉlore tŚe relationsŚiƉ ďetǁeen ƉersonalitǇ traits and acadeŵic acŚieveŵent, ǁŚicŚ ǁoƵld contriďƵte to a deeƉer 
Ƶnderstanding of tŚe role of jƵdo in stƵdents͛ edƵcational and Ɖersonal groǁtŚ͘
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EDKdIKE ZE'h>AdIKE dZAIEIE' &KZ :h�K CKACHES: 
PZKPKSA> &KZ dHE ϭϬͲtEE< dZAIEIE' PZK'ZAD �ASE� 

KE dHIZ� tAsE C�d IEdEZsEEdIKES

Rebeka Prosoli

ABS TRACT
PsǇcŚological ƉreƉaration is integral (and often neglected) Ɖart of sƉort ƉreƉaration͘ Dental ŚealtŚ reƉresents a ŚƵge 
concern in recent Ǉears ǁitŚ eǆƉerts Ɖresenting alarŵing nƵŵďers͘ CoacŚes and atŚletes are Ɖart of tŚat alarŵing 
statistics͘ Eŵotion regƵlation is oŌen ŵentioned as iŵƉortant for ďotŚ atŚletes and coacŚes͘ Hoǁever, tŚeǇ are oŌen 
leŌ on tŚeir oǁn in trǇing to figƵre oƵt Śoǁ eǆactlǇ to do tŚat͘ In tŚis ƉaƉer, tŚe sŚort ϭϬͲǁeek eŵotion regƵlation 
training for jƵdo coacŚes is Ɖresented and eǆƉlained͘ It is argƵed tŚat sƉort ƉsǇcŚologists and ŵental ŚealtŚ eǆƉerts 
sŚoƵld ďe integral Ɖart of tŚe sƉort teaŵs, and tŚat tŚis kind of interventions coƵld reƉresent one sŵall Ɖart of tŚe 
eƋƵation͘ 

Keywords: coach education, mental training, psychological preparation

INTROD U CTION
dŚe idea tŚat ƉsǇcŚological ƉreƉaration is iŵƉortant is not neǁ͘ te ǁitness everǇ daǇ elite atŚletes, as ǁell as tŚeir 
coacŚes, talking aďoƵt Śoǁ ƉsǇcŚological skills are necessarǇ for acŚieving toƉ resƵlts͘ Also, ƉsǇcŚological ƉreƉaration 
reƉresents one of tŚe foƵr tǇƉes of sƉort ƉreƉaration, alongside ƉŚǇsical, tecŚnical and tactical ones͘ Hoǁever, tŚe 
realitǇ is tŚat otŚer forŵs of ƉreƉaration get several ŚoƵrs a daǇ, alŵost everǇ daǇ of tŚe ǁeek, ǁŚile atŚletes (as well 
as their coaches) dedicate liƩle to no tiŵe to ƉsǇcŚological ƉreƉaration͘ PsǇcŚological skills can ďe trained jƵst like anǇ 
otŚer skills͘ dŚeǇ as ǁell reƋƵire tiŵe, eīort and training, not jƵst ͣŚoƉing͞ and ͣǁisŚing͞ for confidence, concentration 
and oƉtiŵal eŵotional regƵlation dƵring tŚe sƉort events͘ dŚere is no oƉtiŵal aŵoƵnt of talking aďoƵt sƉeed tŚat ǁoƵld 
resƵlt in faster atŚlete͘ Saŵe is ǁitŚ ƉsǇcŚological skills͘ 

Kne coƵld ǁander ǁŚat ǁoƵld ŚaƉƉen if tŚe saŵe aƉƉroacŚ is given to otŚer tŚree forŵs of ƉreƉaration͍ tŚat ǁoƵld 
ŚaƉƉen if coacŚes ǁoƵld train tŚe otŚer forŵs of ƉreƉaration Ƶsing jƵst talking aďoƵt it occasionallǇ, giving tŚe atŚletes 
fƵll resƉonsiďilitǇ for it, and ŵaǇďe iŵƉleŵenting soŵe eǆercises tŚeǇ collected along tŚe ǁaǇ͍ Also, one coƵld dreaŵ 
aďoƵt ǁŚat ǁoƵld ŚaƉƉen if tŚe ƉsǇcŚological ƉreƉaration ǁoƵld ďe given tŚe saŵe treatŵent as otŚer forŵs of 
ƉreƉaration͘ If tŚe ƉsǇcŚological ƉreƉaration ǁoƵld ďe carefƵllǇ iŵƉleŵented in training Ɖrograŵs, assessed, Ɖlaned, 
tracked, eǆecƵted and evalƵated ǁitŚ tŚe saŵe ͣnotŚing is leŌ to cŚance͞ ŵindset͘ DaǇďe it is tiŵe to ŚelƉ coacŚes in 
training tŚe ƉsǇcŚological skills ǁitŚ tŚe saŵe serioƵs dedication ǁŚicŚ is given to tŚe otŚer Ɖarts, starting ǁitŚ tŚeir 
forŵal edƵcation and folloǁing ǁitŚ sƉort ƉsǇcŚologist ďeing integral Ɖart of coacŚing staī͘ In sƉort, esƉeciallǇ in elite 
sƉort, everǇ ŵove and everǇ second coƵnts͘ EǆƉerts in sƉort ƉsǇcŚologǇ (see Weinberg & Gould, 2019) still donΖt ƋƵite 
Ƶnderstand Śoǁ treating one of tŚe foƵr ŵain forŵs of ƉreƉaration diīerentlǇ tŚan otŚers (and sometimes almost 
completely neglecting it) ŵakes sense͘ 

dŚe Ɖroďleŵ ďecoŵes even deeƉer if ǁe add tŚe ŵental ŚealtŚ coŵƉonent to tŚe eƋƵation͘ dŚe ŵental ŚealtŚ is groǁing 
concern in tŚe recent Ǉears ǁitŚ ďotŚ researcŚers and Ɖractitioners eŵƉŚasiǌe tŚe need to start acting not todaǇ, ďƵt 
ǇesterdaǇ͘ Even ďefore CKsI�Ͳϭϵ Ɖandeŵic researcŚ sƵggested tŚat alŵost ϯϬй of ŚigŚ scŚool stƵdents in Croatia reƉort 
serioƵs sǇŵƉtoŵs of anǆietǇ and stress ǁŚile ϮϬй of ǇoƵng ƉeoƉle reƉort serioƵs sǇŵƉtoŵs of deƉression (Novak et al., 
2018)͘ In tŚe saŵe researcŚ, aroƵnd ϭϱй of ƉarticiƉants reƉorted tŚat tŚeǇ tŚoƵgŚt aďoƵt coŵŵiƫng sƵicide, alŵost 
ϵй alreadǇ ŵade tŚe Ɖlan, and aroƵnd ϰй reƉorted aƩeŵƉting sƵicide alreadǇ͘ AnotŚer researcŚ (Jokić Begić et al., 
2020) reƉorted tŚat ϭ in ϱ ǇoƵng ďoǇs and ϭ in ϯ ǇoƵng girls reƉorted ŵental ŚealtŚ diĸcƵlties͘ In tŚe saŵe researcŚ, 
ϯϬй of stƵdents reƉorted ŵild to ŵoderate sǇŵƉtoŵs of deƉression ǁŚile ϯϰй ƉarticiƉants reƉorted severe sǇŵƉtoŵs 
of deƉression͘ Siŵilar nƵŵďers ǁere reƉorted for anǆietǇ͘ 
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AtŚletes are not iŵŵƵne or resistant to ŵental ŚealtŚ Ɖroďleŵs͘ &indings froŵ tŚe stƵdies condƵcted on college atŚletes 
reƉorted ƵƉ to Ϯϭй Ɖrevalence rate of deƉression (Wolanin et al., 2015). Al s o , r e s e ar c h  s u g g e s t s  t h a t  a t h l e t e s  e x p e r i e n c e  
siŵilar rates of anǆietǇ disorders as general ƉoƉƵlation (Reardon et al., 2021)͘ &ƵrtŚerŵore, jƵst training jƵdo reƉresents 
tŚe risk factor for develoƉing eating disorders ǁŚicŚ Ɖrevalence (alongside of disordered eating) is ƵƉ to ϭϵй in ŵale and 
ϰϱй in feŵale atŚletes (Bratland-Sanda & Sundgot-Borgen, 2013). 

ZesearcŚ also sŚoǁs tŚat eating disorders are ŵore Ɖrevalent aŵong elite ǇoƵng atŚletes in coŵƉarison to loǁerͲlevel 
atŚletes, recreative atŚletes and general ƉoƉƵlation (Marrows et al., 2023)͘ Zecent stƵdǇ condƵcted in ϮϬϮϰ on Ϯϰ 
coŵďat sƉort coŵƉetition reƉorted tŚat ŵost of tŚe atŚletes sŚoǁed indication of disordered eating even ƵƉ to Ϯ8 daǇs 
aŌer coŵƉetition (Doherty et al., 2024)͘ &or tŚe Śalf of tŚe ƉarticiƉants in tŚis stƵdǇ tŚe nƵŵďers ǁere so concerning 
tŚat aƵtŚors advised seeking tŚe sƵƉƉort froŵ tŚe eǆƉerts͘ 

Since sƉort coacŚes ƉlaǇ an iŵƉortant role in sŚaƉing atŚletes sƉort eǆƉeriences tŚeǇ are recogniǌed as ƉeoƉle in ƵniƋƵe 
Ɖosition to ŵake ŵajor contriďƵtion to tŚe ŵental ŚealtŚ of tŚeir atŚletes (Donovan et al., 2006)͘ dŚe ƋƵestion is: do 
tŚeǇ get enoƵgŚ knoǁledge and sƵƉƉort to ďe aďle to do tŚat͍ Kn tŚe otŚer Śand, ǁe sŚoƵld ďe concerned for tŚeir 
oǁn ŵental ŚealtŚ as ǁell, since researcŚ sŚoǁs tŚat ϯϵй of tŚe elite level coacŚes (Netherlands and Belgium) sŚoǁed 
sǇŵƉtoŵs of deƉressionͬanǆietǇ and ϭϵй of tŚeŵ sŚoǁed sǇŵƉtoŵs of distress as ǁell as adverse Ƶse of alcoŚol 
(Kegelaers et al., 2021)͘ DaǇďe it is tiŵe to tŚink aďoƵt eƋƵiƉƉing tŚeŵ ǁitŚ ďeƩer resoƵrces͘ 

Since eŵotions are recogniǌed as iŵƉortant Ɖart of sƉort oƵtcoŵes, ǁŚicŚ can inŇƵence tŚe Ɖractice of sƉort coacŚing 
in tŚe saŵe ǁaǇ, one can argƵe tŚat tŚe eīective regƵlation of eŵotional reactions Śas iŵƉlications not onlǇ on 
Ɖerforŵance ďƵt ǁellͲďeing as ǁell (Davis & Davis, 2016)͘ dŚerefore, tŚe ϭϬͲǁeek training Ɖrograŵ for jƵdo coacŚes 
ǁas develoƉed ǁitŚ tŚe aiŵ to edƵcate and train coacŚes in eŵotion regƵlation tecŚniƋƵes ǁŚicŚ tŚeǇ can tŚen Ƶse on 
tŚeŵselves as ǁell as ǁŚile ǁorking ǁitŚ tŚe atŚletes͘ 

dŚe fraŵeǁork Ƶsed for tŚe training Ɖrograŵ, as ǁell as tŚe interventions, is ďased on siŵilar transdiagnostic training 
Ɖrograŵs descriďed in eǆisting literatƵre (ART; Berking & Whitley, 2014; EFT; McKay & West, 2016) as ǁell as ǁellͲ
estaďlisŚed literatƵre in ƉsǇcŚotŚeraƉǇ (Gross & Ford, 2024; Leahy et al., 2011)͘ dŚe Ɖrograŵ is ďased on C�d (Cognitive 
behavioural therapy), ACT (Acceptance and Commitment Therapy), CF T (Compassion Focused Therapy) and DindfƵlness 
tŚeoretical and Ɖractical fraŵeǁorks͘ Also, since tŚe Ɖrograŵ is aiŵed for tŚe sƉort coacŚes, soŵe tecŚniƋƵes froŵ 
sƉort ƉsǇcŚologǇ are eǆƉlained and iŵƉleŵented into tŚe lessons as ǁell͘ It is iŵƉortant to note tŚat training Ɖrograŵs 
ďased on ŵindfƵlness and aiŵed at sƉort coacŚes alreadǇ eǆists and are descriďed in sƉort literatƵre (Longshore & 
Sachs, 2015; Lebeau et al., 2024; Tian & Cheng, 2025). 

dŚis sŚoǁs relevance of sƵcŚ evidenceͲ ďased interventions in coacŚ seƫngs͘ dŚe idea of Śere descriďed ϭϬͲǁeek 
Ɖrograŵ is tŚat siŵilar ŵindfƵlnessͲďased Ɖrograŵ coƵld ďe neǆt steƉ in tŚis joƵrneǇ to sƵƉƉort coacŚes and tŚeir ǁellͲ
ďeing͘ Hoǁever, at tŚis tiŵe, tŚe ďroader aƉƉroacŚ ŵaǇ ďe ďeƩer fit for Croatian coacŚes since tŚe sƉort ƉsǇcŚologǇ is 
not ďroadlǇ Ƶsed nor availaďle in Croatia͘ AŌer tŚis initial introdƵction to eŵotions and eŵotion regƵlation, coacŚes can 
ďe introdƵced to ŵore sƉecific Ɖrograŵs (e.g. 8-week mindfulness program) aiŵed to fƵrtŚer iŵƉrove tŚeir ǁellͲďeing 
as ǁell as coacŚͲatŚlete relationsŚiƉ͘ 

KsEZsIEt K& dHE dZAIEIE' PZK'ZAD

Aims of the program
dŚe aiŵs of tŚis Ɖrograŵ are to strengtŚen tŚe caƉacitǇ to deal ǁitŚ stress, ďeƩer Ƶnderstanding of oneself and one s͛ 
reactions, and ŵore conscioƵs decisionͲŵaking aďoƵt one͛s ďeŚavior in tŚe role of coacŚ͘ 

Program outline
&irst ǁeek coacŚes are introdƵced to tŚe Ɖrograŵ͘ In tŚat ǁeek, tŚe first lesson is aďoƵt Ɖrofile of good sƉort coacŚ as 
ǁell as valƵes͘ salƵes are iŵƉortant ďecaƵse tŚeǇ give direction to oƵr ďeŚavior and tŚe ǁaǇ ǁe ǁant to live oƵr lives͘ 
At tŚe end of tŚis ǁeek coacŚes ŵake tŚeir oǁn Ɖrofile as ǁell as analǇǌe ǁŚicŚ valƵes tŚeǇ ǁant to reƉresent as a 
coacŚ, and Śoǁ͘ Second ǁeek coacŚes are learning aďoƵt eŵotions and are introdƵced to conceƉts of Ƶnderstanding, 
recogniǌing, and naŵing tŚe eŵotions, identification of tŚeir fƵnction as ǁell as ŵanaging eŵotional reactions͘ dŚe 
neƵroscience ďeŚind eŵotions and Ɖractical ďenefits of eacŚ intervention is descriďed͘ dŚe aǁareness intervention 



ϭϭϵ

AP P L ICABL E RES EARCH  IN J U D O

is iŵƉleŵented ǁitŚ several Ɖractical tasks to coŵƉlete (e.g. daily emotion log, detecting emotions in body, recalling 
emotional experiences, emotional mental notes)͘ dŚird ǁeek is dedicated to ďreatŚing and relaǆation eǆercises ǁŚere 
tŚe neƵroscience ďeŚind tŚose interventions is eǆƉlained, and coacŚes are given several eǆercises to Ɖractice dƵring tŚe 
rest of tŚe Ɖrograŵ͘ &oƵrtŚ ǁeek is dedicated to aǁareness, acceƉtance and coŵƉassion eǆercises ǁŚere tŚe eŵƉŚasis 
is ƉƵt on deŵonstrating tŚe iŵƉortance of eŵotions, nonjƵdgeŵental aǁareness, defƵsion eǆercises, selfͲcoŵƉassion, 
and Ɖlanning of Ɖleasant activities͘ Kn tŚe fiŌŚ ǁeek coacŚes are introdƵced to C�d ŵodel ǁŚere connection ďetǁeen 
eŵotions, tŚoƵgŚts, ƉŚǇsical sensations and ďeŚavior is eǆƉlained͘ 

dŚe Ɖractical eŵƉŚasis is ƉƵt on iŵƉortance of directing tŚoƵgŚts to Ɖresent ŵoŵent and task at Śand dƵring sƉort 
events͘ CoacŚes are directed to track tŚeir tŚoƵgŚts and connect tŚeŵ to otŚer Ɖarts of C�d ŵodel to deŵonstrate 
interdeƉendence of all tŚe asƉects inclƵded͘ SiǆtŚ and seventŚ ǁeeks are dedicated to tecŚniƋƵes aiŵed at ǁorking 
ǁitŚ tŚoƵgŚts in diīerent ǁaǇs (e.g. analyzing, finding alternative thoughts, recognizing cognitive distortions and bring all 
the steps together)͘ EigŚt ǁeek is dedicated to Ɖoǁer Ɖoses and Ƶse of ďodǇ ƉostƵre in sƉort conteǆt͘ 

EintŚ ǁeek coacŚes learn aďoƵt aroƵsal and are trained in recogniǌing oƉtiŵal, too loǁ and too ŚigŚ aroƵsal as ǁell 
as iŵƉleŵenting varioƵs tecŚniƋƵes in ŵanaging tŚeir aroƵsal levels͘ And finallǇ, tŚe last ǁeek is dedicated to learning 
aďoƵt tŚings tŚeǇ can and cannot control in sƉort environŵent, and tŚeǇ are Ɖresented ǁitŚ CKPE ŵodel (Anshel, 1991)
ǁŚicŚ is sƵggested as ƋƵick and strƵctƵred ǁaǇ to ŵanage cognitive and ďeŚavioral deŵands dƵring stressfƵl coŵďat 
s p o r t  e v e n t s . 

How the program will be delivered
dŚe training Ɖrograŵ consists of ϭϬ ǁeeklǇ tŚeŵes͘ It ǁill ďe condƵcted onͲline ǁitŚ ƉreͲrecorded videos (duration up 
to 60 minutes)͘ EverǇ lesson coŵes ǁitŚ Ɖractical deŵonstrations and Ɖractical eǆercises ǁŚicŚ are later Ɖart of Ɖractical 
Śoŵeǁork͘ �Ƶring tŚe ϭϬͲǁeek Ɖeriod ƉarticiƉants ǁill get one lesion and ŵaterials at tŚe ďeginning of eacŚ ǁeek and 
all tŚe ŵaterials ǁill ďe availaďle for ϲ ŵontŚs͘ dŚerefore, ƉarticiƉation in tŚe Ɖrograŵ is selfͲƉaced ďƵt coacŚes are 
encoƵraged to coŵƉlete no ŵore tŚan one lesson a ǁeek so tŚeǇ can Śave enoƵgŚ tiŵe to Ɖractice tŚe tecŚniƋƵes and 
iŵƉleŵent tŚe knoǁledge͘ 

Participants 
In tŚe ƉreliŵinarǇ stƵdǇ ϰϬ jƵdo coacŚes froŵ Croatia ǁill ƉarticiƉate in tŚe ϭϬͲǁeek onͲline Ɖrograŵ͘ dŚe ƉarticiƉation 
is volƵntarǇ, and tŚe Ɖrograŵ is free for all ƉarticiƉants͘ 

Teacher
deacŚer for tŚe Ɖrograŵ Śas PŚ� in ƉsǇcŚologǇ, is licensed sƉort ƉsǇcŚologist in Croatia, cƵrrentlǇ is Ƶnder sƵƉervision as 
C�d tŚeraƉist and ŵindfƵlness teacŚer and Śave forŵal edƵcation in ACd and C&d͘  dŚe teacŚer ǁill ďe availaďle tŚroƵgŚ 
eͲŵail dƵring tŚe ǁŚole dƵration of tŚe Ɖrograŵ and coacŚes ǁill ďe oīered individƵal feedďack͘

Questionnaires 
In order to evalƵate tŚe Ɖrograŵ, tŚe ƉarticiƉants ǁill ďe asked to fill several ƋƵestionnaires ďefore and aŌer coŵƉleting 
all tŚe lessons: (1) �eƉression,   AnǆietǇ   and   Stress   Scale  (DASS-21) (Lovibond & Lovibond, 1995), (2) dŚe distress 
t o l e r an c e  s c al e  (Simons & Gaher, 2005), (3) �iĸcƵlties in eŵotion regƵlation scale (Gratz & Roemer, 2004), (4) Eŵotion 
regƵlation skills ƋƵestionnaire (ERSQ) (Berking et al. (2008)͘ AŌer tŚe Ɖrograŵ, tŚe coacŚes ǁill ďe aďle to Ɖrovide tŚeir 
feedďack in oƉen ended ƋƵestions ǁŚere tŚeǇ ǁill ďe asked aďoƵt ǁŚat tŚeǇ tŚink ǁas ŚelƉfƵl, ǁŚat tŚeǇ tŚink needs 
to iŵƉrove and ǁŚat sƵggestions for iŵƉroveŵent tŚeǇ ŵaǇ Śave͘ 

Limitations
dŚe eīectiveness of tŚis Ɖrograŵ is jet to ďe evalƵated troƵgŚ Ɖilot iŵƉleŵentation͘ Possiďle liŵitations of tŚe Ɖilot 
iŵƉleŵentation are sŵall nƵŵďer of ƉarticiƉants froŵ onlǇ one sƉort, tiŵe constrains for tŚe coacŚes since tŚe Ɖrograŵ 
is long and reƋƵires a Ɖractical iŵƉleŵentation, and no ǁaǇ of knoǁing if (and how) tŚe coacŚes ǁill coŵƉlete and 
i m p l e m e n t  t h e  e x e r c i s e s . 



120

AP P L ICABL E RES EARCH  IN J U D O

CONCL U S ION AND  F U TU RE D IRECTIONS
PsǇcŚological ƉreƉaration is integral Ɖart of sƉort ƉreƉaration, and it is crƵcial tŚat coacŚes and federations start to treat 
it in tŚat ŵanner͘  Eŵotion regƵlation training for coacŚes is not and cannot ďe tŚe onlǇ ansǁer ďƵt it is a good start in 
order to start introdƵcing tŚese toƉics to coacŚes and atŚletes͘ 

In tŚe fƵtƵre, it is crƵcial to iŵƉleŵent toƉics aďoƵt sƉort ƉsǇcŚologǇ and ŵental ŚealtŚ to ǇearlǇ coacŚing seŵinars 
ďƵt also to ŵake sƉot ƉsǇcŚologists and ŵental ŚealtŚ eǆƉerts (clinical psychologists, psychotherapists) i n t e g r al  p ar t  o f  
sƉort teaŵs, coacŚing staī and federation ďodies͘ It is tiŵe to take ƉsǇcŚological ƉreƉaration and ǁellͲďeing of atŚletes 
and coacŚes verǇ serioƵslǇ since tŚeǇ enter Ƶntil (and after) tŚeǇ leave sƉort͘ dalking aďoƵt it and edƵcation is a great 
start ďƵt it is not enoƵgŚ since ƉsǇcŚological skills (as any other skills) ŵƵst ďe trained and iŵƉleŵented in order to see 
a cŚange͘ SŚort training Ɖrograŵs as tŚis one coƵld ďe Ɖart of tŚe ansǁer, alongside otŚer interventions͘ 
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EE'AdIsE PHEEKDEEA IE :h�K ADKE' zKhdH AdH>EdES 
IN TH E CZECH  REP U BL IC

Pavel Harsa, Jiří Vaněk
Czech Judo Association

ABS TRACT
dŚe revieǁ article discƵsses Ɖossiďle negative ƉŚenoŵena in sƉorts, esƉeciallǇ in jƵdo͘ CƵrrentlǇ, ǁe can oďserve a 
nƵŵďer of negative ƉŚenoŵena in societǇ, ďƵt also in sƉorts, ǁŚicŚ can Śave a verǇ negative iŵƉact on tŚe ŚealtŚ, 
ƉsǇcŚological and social develoƉŵent of ǇoƵng jƵdokas͘ It is iŵƉortant not onlǇ to draǁ aƩention to tŚese ƉŚenoŵena, 
ďƵt also to address tŚeŵ ƉreventivelǇ and ƉaǇ aƩention to tŚeŵ in tŚe jƵdo training Ɖrocess͘ 

INTROD U CTION
dŚe aƵtŚors draǁ aƩention to tŚe Ɖossiďle risks of ǇoƵng jƵdokas, ǁŚere, in addition to tŚe Ɖositive eīects of jƵdo 
Ɖrocesses, negative ŵanifestations ŵaǇ also occƵr͘  If jƵdo coacŚes do not intervene ǁitŚ a corrective eīect, tŚese 
negative ŵanifestations ŵaǇ ŵanifest tŚeŵselves significantlǇ and ǁeaken tŚe cŚaracter and ŵoral ƋƵalities of ǇoƵng 
jƵdokas͘ It is tŚerefore desiraďle to ďe aǁare of tŚese Ɖossiďle ƉŚenoŵena and, aďove all, to Ɖrevent tŚeŵ͘

Topic issues
SƉort, or ratŚer jƵdo, is a social ƉŚenoŵenon tŚat aīects individƵals and tŚe entire societǇ͘ It Śas ŚealtŚ, social, econoŵic, 
Ɖroŵotional, and international eīects͘ SƉorts activities can Śave a Ɖositive eīect on individƵals, ďƵt on tŚe otŚer Śand, 
sƉorts life and tŚe sƉorts environŵent of jƵdo also ďring ŵanǇ risks͘ 

:Ƶdo is a verǇ ƉoƉƵlar KlǇŵƉic sƉort tŚat aƩracts ŵanǇ ǇoƵng ƉeoƉle and in tŚe CǌecŚ ZeƉƵďlic, tŚis ǁas and is stronglǇ 
reinforced ďǇ tŚe triƵŵƉŚs of tŚe tǁoͲtiŵe KlǇŵƉic cŚaŵƉion in jƵdo, >ƵkĄƓ <rƉĄlek͘ 

:Ƶdo Śas its oǁn ƉŚilosoƉŚǇ and etiƋƵeƩe͖ it teacŚes ǇoƵng jƵdoka resƉect, ŚƵŵilitǇ and coƵrtesǇ͘ It develoƉs tŚe 
fitness, tecŚnical, tactical, ƉsǇcŚological and aestŚetic asƉects of ǇoƵng jƵdoka, inclƵding tŚe develoƉŵent of tŚeir 
ƉersonalitǇ and cŚaracter͘  

Kn tŚe otŚer Śand, in recent Ǉears ǁe Śave also encoƵntered negative ďeŚavior in soŵe ǇoƵng jƵdoka, ǁŚicŚ in tƵrn 
disrƵƉts tŚe training Ɖrocess and Ɖerforŵance of ǇoƵng jƵdoka and iŵƉairs tŚeir ƉersonalitǇ and cŚaracter͘  It is tŚerefore 
necessarǇ in tŚe training Ɖrocess of ǇoƵng jƵdoka to focƵs ƉreventivelǇ on tŚe negative ƉŚenoŵena in jƵdo listed ďeloǁ 
and tŚƵs Ɖrevent tŚe fƵrtŚer develoƉŵent and reinforceŵent of tŚis inaƉƉroƉriate ďeŚavior͘

Eot onlǇ in tŚe sƉorts field ďƵt also in otŚer social areas, ǁe can oďserve a sŚiŌ in societǇ toǁards a ŵore Ɖassive and 
consƵŵerist ǁaǇ of life, ǁŚere tŚere is rooŵ for varioƵs Ƶndesiraďle and negative ŵanifestations in ŚƵŵan life͘ tŚat 
is striking is tŚat tŚe age at ǁŚicŚ tŚese Ɖroďleŵs aƉƉear is increasinglǇ sŚiŌing into earlier develoƉŵental Ɖeriods 
(childhood and youth).

In tŚe environŵent of jƵdo and sƉorts in general, tŚere are factors tŚat Śave a Ɖositive eīect on ƉŚǇsical and ŵental 
ŚealtŚ, on ƉsǇcŚological resilience, esƉeciallǇ oƵtside tŚe coŵfort ǌone, and tŚƵs ďring feelings of ŚaƉƉiness, joǇ and 
satisfaction͘ 

In addition to Ɖositive ŵanifestations, tŚe environŵent of jƵdo and sƉorts (including children and youth categories) al s o  
ďrings negative ƉŚenoŵena͘ In tŚis case, adƵlt aƵtŚorities (parents, teachers, coaches, educators, etc.) ƉlaǇ a significant 
role͘ dŚeir eīorts sŚoƵld aiŵ to divert ǇoƵng atŚletes froŵ varioƵs inaƉƉroƉriate teŵƉtations oŌen Ɖresent͘ 

An o t h e r  i m p o r t a n t  r o l e  (positive and negative) is ƉlaǇed ďǇ Ɖeers ǁŚo can divert jƵdoka froŵ negative ƉŚenoŵena or, 
on tŚe contrarǇ, encoƵrage negative ŵanifestations in ďeŚavior͘  

Eegative ƉŚenoŵena in sƉort and in jƵdo itself inclƵde a nƵŵďer of factors tŚat can ďe divided into ŵanǇ areas and 
tŚat concern jƵdoka tŚeŵselves as ǁell as tŚeir loved ones, coacŚes, sƉorts organiǌations, and fans in tŚe ǁider societǇ͘
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Kn tŚe Ɖart of jƵdoka, tŚis can ďe, for eǆaŵƉle, an aƩeŵƉt to cŚeat, disŚonest and ƵnetŚical ďeŚavior, an eīort to ǁin 
at all costs, Ƶnfair actions, intrigƵes, feigning injƵries and siŵƵlation, intentional violation of rƵles, etc͘ (Nekola, 2019). 

AnotŚer negative ƉŚenoŵenon is tŚe Ƶse of ƉroŚiďited sƵďstances (doping), ďǇ ǁŚicŚ a jƵdoka artificiallǇ increases tŚeir 
Ɖerforŵance͘ KtŚer negative ƉŚenoŵena in jƵdo can also inclƵde tendencies toǁards sƵďstance and nonͲsƵďstance 
addictions, ďeŚavioral disorders, increased iŵƉƵlsivitǇ and Ƶncontrollaďle aggression͘ 

te can also inclƵde overloading tŚe ďodǇ, ŚealtŚ Ɖroďleŵs froŵ eǆcessive training, eŵotional ďƵrnoƵt, aŵotivation 
(Jansa et al., 2012).

:Ƶdoka can also coŵe Ƶnder increased ƉsǇcŚological ƉressƵre and as a resƵlt, tŚeǇ can eǆƉerience anǆietǇ and neƵrotic 
states, deƉressive eǆƉeriences, selfͲŚarŵ, eating disorders, esƉeciallǇ in girls, etc͘ In tŚe CǌecŚ ZeƉƵďlic, ǁitŚin 
consƵltations and ƉsǇcŚotŚeraƉǇ, ǁe Śave dealt ǁitŚ several cases of eating disorders aŵong ǇoƵng feŵale jƵdoka ǁŚo 
coŵƉeted in kata͘

AnotŚer negative ƉŚenoŵenon, even in ǇoƵnger jƵdoka, can ďe aƩeŵƉts to inŇƵence referees and violations of fair ƉlaǇ 
r u l e s .

In tŚis conteǆt, ǁe are talking aďoƵt tŚe soͲcalled general negative iŵƉacts on tŚe ƉsǇcŚological develoƉŵent of ǇoƵng 
jƵdoka, ǁŚicŚ can inclƵde, for eǆaŵƉle, tŚe loss of a sense of fair ƉlaǇ, i͘e͘, ǁinning at all costs, intrigƵes, slander even in 
tŚe ŵedia or on social netǁorks, and tŚe ƵnŚealtŚǇ inŇƵence on ǇoƵtŚ Ͳ a certain tolerance of drƵgs, alcoŚol, cigareƩes, 
nicotine ƉoƵcŚes, gƵŵŵǇ ďears ǁitŚ dHC, etc͘ (Nekola, 2019). 

Eegative ƉŚenoŵena sŚoǁ tŚat jƵdo and tŚe sƉort itself are not onlǇ aďoƵt ŚealtŚ and joǇ, ďƵt also aďoƵt tŚe risks 
associated ǁitŚ ŵoneǇ, ƉressƵre and injƵstice͘ dŚerefore, it is iŵƉortant to reŵind everǇone of tŚe valƵes of fair ƉlaǇ, 
resƉect and a ŚealtŚǇ lifestǇle͘

In cŚildren and ǇoƵng ƉeoƉle, negative ƉŚenoŵena in jƵdo ŵanifest tŚeŵselves a liƩle diīerentlǇ tŚan in adƵlts͘ It is 
oŌen not aďoƵt doƉing or ďig ŵoneǇ, ďƵt ratŚer aďoƵt ƉressƵre, an ƵnŚealtŚǇ environŵent, inaƉƉroƉriate Śaďits and 
Ɖoor leadersŚiƉ ďǇ coacŚes and Ɖarents tŚeŵselves (Perič, 2018).

dŚis is ƉriŵarilǇ dƵe to ƵnnecessarǇ overeǆertion, ǁŚicŚ is eǆerted on tŚe one Śand ďǇ coacŚes and on tŚe otŚer Śand 
ďǇ tŚe Ɖarents tŚeŵselves͘ Soŵetiŵes cŚildren ΗďƵrn oƵtΗ alreadǇ at tŚe age of ϭϱͲϭϲ͘ 

PsǇcŚological ƉressƵre and stress, as alreadǇ ŵentioned, are oŌen froŵ tŚe Ɖarents tŚeŵselves, tŚeir eǆƉectations 
(“you have to win, otherwise you have disappointed us”), and are also contriďƵted to ďǇ tŚe fear of failƵre, coŵƉetition 
aŵong Ɖeers, ǁŚicŚ increases anǆietǇ and neƵrotic sǇŵƉtoŵs and loǁers selfͲconfidence and selfͲesteeŵ in cŚildren 
and ǇoƵng ƉeoƉle, ǁŚicŚ can soŵetiŵes even lead to tŚe cessation of sƉorts activities͘

 AnotŚer factor in tŚis area is tŚe coacŚes tŚeŵselves͘ Soŵe, desƉite Śaving Ɖrofessional ƋƵalifications, fail on tŚe soͲ
called ŚƵŵan side͘ dŚeǇ ŚƵŵiliate tŚeir cŚarges, sŚoƵt at tŚeŵ, negative evalƵations Ɖrevail, talented individƵals are 
Ɖreferred to tŚe detriŵent of otŚers, ǁŚo sƵďseƋƵentlǇ gradƵallǇ lose ŵotivation for sƉorts activities͘ 

A significant factor in tŚis area are also inaƉƉroƉriate role ŵodels and inaƉƉroƉriate ďeŚavior froŵ otŚer jƵdoka͘ A coacŚ 
ǁŚo sŵokes, aďƵses alcoŚol, or violates fair ƉlaǇ rƵles is certainlǇ not a sƵitaďle role ŵodel for tŚe ǇoƵng generation of 
jƵdoka͘

Increased and recƵrring injƵries related to jƵdo training and coŵƉetition can also negativelǇ aīect ǁŚetŚer a ǇoƵng 
jƵdoka ǁill continƵe in tŚeir sƉorts career or not͘ If it is not a ƋƵestion of soͲcalled severe ŚealtŚ iŵƉacts on tŚe ŚealtŚ 
of ǇoƵng jƵdoka, increased concerns aďoƵt ŚealtŚ in cŚildren can also ďe reinforced ďǇ tŚe Ɖarents tŚeŵselves͘ 

Aŵong tŚe negative ƉŚenoŵena in cŚildren and ǇoƵtŚ ǁŚo ƉlaǇ jƵdo, inaƉƉroƉriate interactions and ďeŚavior ďetǁeen 
cŚildren can also ďe considered, esƉeciallǇ if it is not corrected in tiŵe ďǇ Ɖarents and coacŚes͘ 

&or ǇoƵng ƉeoƉle, tŚe ŵain tŚreat is eǆcessive ƉressƵre Ͳ froŵ Ɖarents, coacŚes and tŚe environŵent͘ :Ƶdo sŚoƵld 
ŵainlǇ ďe fƵn, develoƉŵental and ŚealtŚǇ for cŚildren, not stress and tŚe ƉƵrsƵit of resƵlts͘ 

dŚerefore, tŚe Ɖrevention of negative ƉŚenoŵena in jƵdo in cŚildren and ǇoƵtŚ is of great iŵƉortance ratŚer tŚan 
dealing ǁitŚ tŚe conseƋƵences later͘  

:Ƶdo ƉlaǇs a verǇ iŵƉortant role in tŚe lives of cŚildren and ǇoƵtŚ͘ It ďrings tŚeŵ joǇ, ŚealtŚǇ eǆercise, tŚe oƉƉortƵnitǇ 
to ŵake friends, and teacŚes tŚeŵ cooƉeration and fair ƉlaǇ͘ 
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The Role of the Coach
dŚe coacŚ is a significant aƵtŚoritǇ for tŚe cŚild and oŌen a role ŵodel͘ dŚerefore, it is iŵƉortant tŚat tŚeǇ Śave not 
onlǇ Ɖrofessional sƉorts knoǁledge ďƵt also Ɖedagogical and ƉsǇcŚological skills͘ dŚe rigŚt coacŚ ŵotivates ƉositivelǇ, 
Ɖraises not onlǇ resƵlts, ďƵt also eīort and teaŵǁork͘ He gives cŚildren an aƉƉroƉriate load and ensƵres tŚe safetǇ of 
training͘ He sŚoƵld set an eǆaŵƉle ǁitŚ Śis ďeŚavior Ͳ act decentlǇ, fairlǇ and ǁitŚ resƉect for oƉƉonents and referees 
(Perič, 2018).

The Role of the Parents
Parents sŚoƵld sƵƉƉort tŚe cŚild ďƵt not overdo it ǁitŚ ƉressƵre to Ɖerforŵ͘ :Ƶdo sŚoƵld ďe a joǇ for tŚe cŚild, not a 
dƵtǇ͘ It is iŵƉortant to Śave realistic eǆƉectations Ͳ not everǇone ǁill ďe a Ɖrofessional jƵdoka, an KlǇŵƉic cŚaŵƉion, ďƵt 
everǇone can iŵƉrove tŚeir ŚealtŚ and gain good eǆƉeriences tŚanks to sƉort (Vičar, 2018).  

Parents sŚoƵld ŵaintain a ďalance ďetǁeen jƵdo, scŚool and rest and cooƉerate ǁitŚ coacŚes instead of ƉƵƫng 
additional ƉressƵre on tŚeŵ͘ 

Organization of Sports Activities
sersatilitǇ is essential in cŚildŚood͘ CŚildren sŚoƵld trǇ ŵore sƉorts to ƉroƉerlǇ develoƉ tŚeir coordination, agilitǇ and 
fitness͘ KneͲsided sƉecialiǌation sŚoƵld coŵe later͘  draining ŵƵst ďe ƉlaǇfƵl, fƵn and aƉƉroƉriate͘ CoŵƉetitions sŚoƵld 
ďe scŚedƵled aƉƉroƉriatelǇ so tŚat tŚe cŚild does not sƵīer froŵ stress and overload͘ AdeƋƵate recoverǇ and sleeƉ are 
essential coŵƉonents of jƵdo͘

Health Prevention
HealtŚ Ɖrevention inclƵdes regƵlar ŵedical cŚeckͲƵƉs and ŵonitoring tŚe cŚildΖs develoƉŵent͘ HealtŚǇ Śaďits also ƉlaǇ 
a ďig role Ͳ ƉroƉer nƵtrition, ŚǇdration and sleeƉ͘ It is also iŵƉortant to learn tŚe correct ŵoveŵent tecŚniƋƵe, Ɖractice 
griƉs, falls and Ƶse aƉƉroƉriate sƉorts eƋƵiƉŵent to Ɖrevent injƵries (Štěrbová et al., 2022)͘  In jƵdo, great eŵƉŚasis is 
Ɖlaced on ǁeigŚt (mass), and it is also necessarǇ to ŵonitor tŚe risk of eating disorders͘ 

Well-being
dŚe jƵdo sƉorts environŵent ŵƵst ďe safe for tŚe cŚild, ǁitŚoƵt fear of ŵistakes or failƵres͘ CŚildren need selfͲ
confidence, sƵƉƉort, Ɖraise and tŚe oƉƉortƵnitǇ to talk oƉenlǇ aďoƵt Ɖroďleŵs͘ If ƉsǇcŚological diĸcƵlties arise, a sƉorts 
p s y c h o l o g i s t  c an  al s o  h e l p  (Tod et al., 2017).

Social Environment
Social environŵent and tŚe atŵosƉŚere in tŚe clƵď also ƉlaǇ a ďig role͘ AltŚoƵgŚ jƵdo is an individƵal sƉort, it sŚoƵld 
teacŚ cŚildren cooƉeration, not rivalrǇ at all costs (Gonzalez et al., 2018)͘  CoacŚes and Ɖarents sŚoƵld Ɖrevent ďƵllǇing 
and Ɖroŵote resƉect for otŚers͘ Even tŚose ǁŚo are not tŚe ďest sŚoƵld ďe inclƵded in tŚe clƵď teaŵ so tŚat everǇone 
feels tŚat tŚeǇ ďelong soŵeǁŚere͘ 

Awareness Raising and Education
Prevention also inclƵdes edƵcation in fair ƉlaǇ, eǆƉlaining tŚe risks of doƉing and eŵƉŚasiǌing tŚe rigŚt life valƵes͘ 
Aǁareness sŚoƵld ďe focƵsed not onlǇ on cŚildren, ďƵt also on Ɖarents and coacŚes, for eǆaŵƉle tŚroƵgŚ training or 
discƵssions͘ 

Financial Accessibility 
>ast ďƵt not least, it is iŵƉortant tŚat sƉort is availaďle to all cŚildren, not jƵst tŚose froŵ ǁealtŚier faŵilies͘ ScŚools, 
sƉorts clƵďs and cities sŚoƵld create conditions so tŚat cŚildren ǁŚose Ɖarents cannot aīord eǆƉensive eƋƵiƉŵent or 
t r ai n i n g  c an  e x e r c i s e . 
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CONCL U S ION
Preventing negative ƉŚenoŵena in jƵdo aŵong cŚildren and ǇoƵng ƉeoƉle is ďased on striking a ďalance ďetǁeen 
Ɖerforŵance and tŚe joǇ of ŵoveŵent͘ If coacŚes, Ɖarents, and scŚools create a sƵƉƉortive and ŚealtŚǇ environŵent, 
jƵdo ǁill not onlǇ iŵƉrove cŚildrenΖs ƉŚǇsical fitness, ďƵt also give tŚeŵ ŵental resilience, friendsŚiƉs, and valƵes tŚat 
tŚeǇ ǁill carrǇ ǁitŚ tŚeŵ tŚroƵgŚoƵt tŚeir lives͘ 

dŚe I:& and E:h Śave ŵanǇ Ɖrograŵs focƵsed on cŚildren and ǇoƵtŚ (including programs for children with disabilities), and 
tŚe Ɖrevention of negative ƉŚenoŵena in jƵdo is at tŚe center of tŚeir aƩention, as it is in tŚe CǌecŚ :Ƶdo Association͘
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Gaston Descamps
Judo klub Sokol Ljubljana, Slovenia

ABS TRACT
InclƵsive edƵcation is a cornerstone of ŚƵŵan rigŚts͘ In sƉort, teacŚers͛ aƫtƵdes stronglǇ inŇƵence ǁŚetŚer ƉarticiƉants 
ǁitŚ intellectƵal develoƉŵental disorders (IDD) are sƵccessfƵllǇ inclƵded͘ dŚis ƉaƉer introdƵces dŚe ϰ �ojos ǁorksŚoƉ, a 
ŵotor storǇʹďased activitǇ designed to raise aǁareness, foster eŵƉatŚǇ, and strengtŚen jƵdo teacŚers͛ caƉacitǇ to Ƶse 
ŵƵltiƉle ŵeans of coŵŵƵnication͘ 'roƵnded in tŚe hniversal �esign for >earning (UDL) fraŵeǁork, tŚe ǁorksŚoƉ Ƶses 
foƵr coŵŵƵnication ŵodesͶvoice, ŵoveŵent, sǇŵďols, and cooƉerationͶto ŵirror tŚe diverse ǁaǇs atŚletes ŵaǇ 
Ƶnderstand and engage ǁitŚ Ɖractice͘ �Ǉ teŵƉorarilǇ restricting coŵŵƵnication cŚannels, ƉarticiƉants (judo teachers)
are Ɖlaced in sitƵations ǁŚere tŚeǇ ŵaǇ feel disoriented or frƵstrated, siŵƵlating tŚe ďarriers learners ǁitŚ I�� oŌen 
face͘ A Ɖilot condƵcted in DarcŚ ϮϬϮϱ ǁitŚ international jƵdo teacŚers ŚigŚligŚted tŚe ǁorksŚoƉ s͛ eīectiveness in 
stiŵƵlating cooƉeration, eŵƉatŚǇ, and reŇection͘ &ƵtƵre evalƵation ǁill Ƶse tŚe :ͲdAI� (Judo Teachers’ Attitudes towards 
Inclusion of Individuals with IDD) sƵrveǇ to assess its ŵeasƵraďle iŵƉact, gƵided ďǇ tŚe dŚeorǇ of Planned �eŚavior͘  
dŚe ϰ �ojos contriďƵtes a Ɖractical, evidenceͲinforŵed tool to foster Ɖositive aƫtƵdes and inclƵsive Ɖractices in jƵdo 
edƵcation͘

INTROD U CTION
InclƵsive edƵcation, eŵƉŚasiǌed ďǇ hEESCK (2023), is central to ensƵring eƋƵal ƉarticiƉation and tŚe social develoƉŵent 
of all individƵals͘ titŚin tŚis conteǆt, jƵdo oīers ƵniƋƵe ďenefits for individƵals ǁitŚ neƵrodeveloƉŵental disorders, 
inclƵding ƉŚǇsical, social, eŵotional, and cognitive groǁtŚ (Descamps et al., 2024)͘ dŚe sƵccess of sƵcŚ initiatives, 
Śoǁever, deƉends largelǇ on teacŚers͛ ďeliefs and aƫtƵdes (Descamps et al., 2024b)͘ deacŚers ǁitŚ Ɖositive aƫtƵdes 
toǁard inclƵsion are ŵore likelǇ to adaƉt instrƵction, aƉƉlǇ cooƉerative strategies, and ensƵre ŵeaningfƵl ƉarticiƉation 
(Avramidis & Norwich, 2002; de Boer et al., 2011)͘ do address Ɖotential negative aƫtƵdes, eǆƉeriential aǁareness 
Ɖrograŵs are increasinglǇ recoŵŵended (Reina et al., 2021; Grimminger-Seidensticker & Seyda, 2022). Am o n g  t h e s e , 
ŵotor storiesͶactivities tŚat ŵerge narrative, ŵoveŵent, and reŇectionͶŚave Ɖroven esƉeciallǇ eīective in raising 
eŵƉatŚǇ, ŵoďiliǌing eŵotions, and cŚallenging stereotǇƉes (Martos-García & Pans, 2021; Monforte et al., 2021; Sáez-
Gallego et al., 2024)͘ �Ƶilding on tŚis aƉƉroacŚ, dŚe ϰ �ojos ǁas develoƉed as an adaƉtation of tŚe ŵotor storǇ ͞dŚe 
�iverse 'alaǆǇ͟ (Sáez-Gallego et al., 2023, 2024), originallǇ designed for ƉŚǇsical edƵcation, and reiŵagined Śere for 
jƵdo͘

DEdHK�K>K'z AE� dHEKZEdICA> �AC<'ZKhE�
dŚe ǁorksŚoƉ restricts coŵŵƵnication in eacŚ dojo to a single ŵodeͶvoice, ŵoveŵent, sǇŵďols, or Ɖeer cooƉerationͶ
ŚigŚligŚting tŚe need for ŵƵltiƉle ŵeans of reƉresentation, a central ƉrinciƉle of tŚe hniversal �esign for >earning 
(UDL) fraŵeǁork (Lieberman et al., 2020)͘ �Ǉ deliďeratelǇ liŵiting coŵŵƵnication, ƉarticiƉants eǆƉerience frƵstration 
and confƵsion tŚat siŵƵlate tŚe ďarriers learners ǁitŚ I�� ŵaǇ face (Sáez-Gallego et al., 2023). Ex p e r i e n c i n g  t h e s e  
cŚallenges firstŚand fosters eŵƉatŚǇ and deeƉens teacŚers͛ Ƶnderstanding of tŚe necessitǇ of varied instrƵctional 
strategies͘ dŚis design reŇects eŵďodied ƉedagogǇ, ǁŚere knoǁledge is constrƵcted tŚroƵgŚ ďotŚ tŚe ďodǇ and tŚe 
ŵind (Nguyen & Larson, 2015)͘ PŚǇsical and eŵotional involveŵent ensƵres tŚat teacŚers not onlǇ cognitivelǇ recogniǌe 
ďƵt also feel tŚe cŚallenges learners ŵaǇ encoƵnter͘  At tŚe saŵe tiŵe, tŚe activities are strƵctƵred as cooƉerative tasks, 
reƋƵiring collaďoration and interdeƉendence, ǁŚicŚ is consistent ǁitŚ evidence tŚat cooƉerative learning enŚances 
Ɖrosocial ďeŚavior and inclƵsive aƫtƵdes (Johnson & Johnson, 2014; Fernández-Río & Velázquez-Callado, 2005). Th e  
ǁorksŚoƉ is also groƵnded in groǁtŚ ŵindset tŚeorǇ (Dweck, 2006), encoƵraging teacŚers to vieǁ aďilitǇ as soŵetŚing 
develoƉaďle ratŚer tŚan fiǆed͘ ZesearcŚ sŚoǁs tŚat teacŚers ǁitŚ groǁtŚͲoriented ďeliefs create ŵore sƵƉƉortive, 
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cooƉerative cliŵates and valƵe learner eīort (Cai et al., 2024; Griful-Freixenet et al., 2021)͘ In dŚe ϰ �ojos, ƉarticiƉants 
first encoƵnter diĸcƵltǇ, tŚen sƵcceed tŚroƵgŚ adaƉted strategies and teaŵǁork, reinforcing tŚe ďelief tŚat all learners 
can Ɖrogress if instrƵction is Ňeǆiďle͘ dŚis directlǇ sƵƉƉorts tŚe develoƉŵent of Ɖositive aƫtƵdes, ǁŚicŚ are decisive for 
inclƵsion: tŚeǇ inŇƵence not onlǇ tŚe ǁillingness to adaƉt eǆercises ďƵt also tŚe creation of ǁelcoŵing and eƋƵitaďle 
e n v i r o n m e n t s  (Avramidis & Norwich, 2002; de Boer et al., 2011).

Figure 1: The 4 Dojos: Experiential Learning Process

&inallǇ, tŚe ǁorksŚoƉ folloǁs tŚe ƉrinciƉle of ͞EotŚing aďoƵt Ƶs ǁitŚoƵt Ƶs͟ (Charlton, 2000)͘ In tŚe Ɖilot, a ǇoƵtŚ leader 
ǁitŚ I�� coͲled tŚe activities, ensƵring aƵtŚenticitǇ and sŚiŌing tŚe focƵs froŵ teacŚing aďoƵt disaďilitǇ to learning ǁitŚ 
a Ɖerson ǁitŚ lived eǆƉerience͘ Siŵilar to findings in disaďilitǇ edƵcation (Leo & Goodwin, 2016; Maher & Haegele, 2024), 
Śis involveŵent enŚanced aƵtŚenticitǇ, cŚallenged stereotǇƉes, and fostered ŵeaningfƵl dialogƵe͘

daken togetŚer, tŚese ŵetŚodological eleŵentsͶh�>͛ s ŵƵltiƉle ŵeans of reƉresentation, eŵďodied and cooƉerative 
learning, groǁtŚ ŵindset, and aƵtŚentic coͲleadersŚiƉͶƉosition dŚe ϰ �ojos as ďotŚ a ƉedagogicallǇ roďƵst and 
aƫtƵdeͲcentered intervention for fostering inclƵsion in jƵdo͘

Workshop Description
dŚe ǁorksŚoƉ ďegins ǁitŚ a storǇ, illƵstrated in a coŵic striƉ, dŚe :oƵrneǇ of tŚe &oƵr �ojos, ǁŚicŚ introdƵces a critical 
sitƵation reƋƵiring ƉarticiƉants͛ cooƉeration͘ dŚe storǇ conteǆtƵaliǌes tŚe Ɖractical activities and ƉreƉares ƉarticiƉants 
for tŚe ǁorksŚoƉ͘

Figure 2: Reading of the motor story (Ljubljana, March 2025)
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ParticiƉants tŚen rotate tŚroƵgŚ foƵr dojos:

• �ojo of soice: InstrƵctions are given onlǇ tŚroƵgŚ recorded descriƉtions in ŵƵltiƉle langƵages͘ &or eǆaŵƉle, 
ƉarticiƉants ŵigŚt Śear tŚe ďioŵecŚanical descriƉtion of kƵǌƵreͲkesaͲgataŵe in ŵiǆed langƵages, like &rencŚ, 
�ƵtcŚ, Slovenian, ͘͘͘ forcing tŚeŵ to cooƉerate to decode tŚe ŵeaning͘

• �ojo of SǇŵďols: &loor ŵarkers ;arroǁs, Śands, feetͿ gƵide ƉarticiƉants in Ɖerforŵing Ƶkeŵi͘ titŚ no verďal 
eǆƉlanation, initial confƵsion is coŵŵon, ďƵt collaďoration gradƵallǇ leads to correct eǆecƵtion͘

• �ojo of Doveŵent: >eaders deŵonstrate tasks ƉŚǇsicallǇ, ǁitŚoƵt verďal cƵes͘ ParticiƉants ŵƵst relǇ solelǇ on 
oďservation and feedďack tŚroƵgŚ redͬgreen cards ;as for otŚer dojosͿ͘ &or eǆaŵƉle, tŚeǇ ŵigŚt Ɖass oďjects 
Ƶsing sǁeeƉing ŵoveŵents ;ďaraiͿ ǁŚile restricted to standing on Ňoor ŵarkers͘

• �ojo of CooƉeration: Kne Ɖartner creates a seƋƵence in tandokƵͲrensŚƵ ;solo ƉracticeͿ, ǁŚicŚ tŚe otŚer ŵƵst 
ŵirror and later aƉƉlǇ ǁitŚ Ƶke ;ƉartnerͿ͘ CoŵŵƵnication is liŵited to iŵitation and kinestŚetic gƵidance, 
ŚigŚligŚting tŚe role of hke s͛ ŚelƉ in jƵdo ƉedagogǇ͘

EacŚ dojo ends ǁitŚ a Śint, ǁŚicŚ contriďƵtes to tŚe final fiŌŚ dojo: a cooƉerative cŚallenge ǁŚere all ƉarticiƉants ŵƵst 
Ɖerforŵ osaekoŵiͲǁaǌa (ground controls) tecŚniƋƵes froŵ tŚe <odokan 'okǇo Ƶnder a ƉaracŚƵte͘ DƵsic, sǇŵďolic 
cƵes, and groƵƉ eīort create a celeďratorǇ conclƵsion͘ dŚe ǁorksŚoƉ is ideallǇ rƵn ǁitŚ tǁelve ƉarticiƉants (two teams 
of six) and foƵr leaders, ensƵring sƵƉƉort and feedďack tŚroƵgŚoƵt͘

Figure 3: 5th Dojo illustration (Ljubljana, March 2025)

Pilot Implementation and Feedback
dŚe first Ɖilot took Ɖlace in >jƵďljana (March 2025) dƵring tŚe ErasŵƵsн Ɖroject :ƵdoϰI�, ǁitŚ ƉarticiƉants froŵ Slovenia, 
Zoŵania, tŚe EetŚerlands, and Sǁeden͘

&eedďack froŵ ƉarticiƉants, collected at tŚe end of tŚe ǁorksŚoƉ, indicated tŚat:

• ParticiƉants valƵed tŚe cooƉerative and ƉlaǇfƵl natƵre of tŚe activities͘

• Zestricting coŵŵƵnication ŵetŚods revealed tŚe iŵƉortance of varied teacŚing strategies͘

• dŚe coŵic striƉ Ɖrovided a clear and engaging introdƵction͘

• Initial confƵsion ǁas reƉlaced ďǇ teaŵǁork and enjoǇŵent͘

• SƵggestions inclƵded forŵing sŵaller groƵƉs for greater involveŵent͘
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Kverall, ƉarticiƉants descriďed tŚe ǁorksŚoƉ as innovative, Ɖractical, and enjoǇaďle, ǁitŚ clear iŵƉlications for inclƵsive 
teacŚing in jƵdo͘

Future Evaluation and Implications
dŚe iŵƉact of dŚe ϰ �ojos ǁill ďe fƵrtŚer eǆaŵined tŚroƵgŚ tŚe :ͲdAI� sƵrveǇ (Descamps et al., 2025), alloǁing cŚanges 
in teacŚers͛ aƫtƵdes toǁard inclƵsion in jƵdo to ďe ŵeasƵred ďefore and aŌer tŚe ǁorksŚoƉ͘ dŚis evalƵation ǁill ŚelƉ 
estaďlisŚ its eīectiveness as a Ɖractical tool for instrƵctors͘ tŚat ŵaƩers ŵost, Śoǁever, is tŚat ƉarticiƉants leave 
tŚe ǁorksŚoƉ ǁitŚ ŵore tŚan jƵst an eǆƉerience of frƵstration or ƉlaǇ͘ dŚeǇ carrǇ forǁard a Ɖractical lesson: inclƵsive 
teacŚing in jƵdo reƋƵires engaging ŵƵltiƉle ŵeans of coŵŵƵnicationͶvoice, ŵoveŵent, sǇŵďols, and cooƉerationͶ
in line ǁitŚ tŚe ƉrinciƉles of hniversal �esign for >earning͘ �Ǉ adaƉting tŚeir ŵetŚods to ŵeet tŚe diverse learning 
needs of tŚeir jƵdokas, teacŚers can ensƵre tŚat all atŚletes, inclƵding tŚose ǁitŚ I�� or otŚer learning diĸcƵlties, Śave 
ŵeaningfƵl access to training͘ dŚe ǁorksŚoƉ tŚerefore not onlǇ raises aǁareness ďƵt also fosters a sŚiŌ in coacŚing 
aƫtƵdes͘
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21. SĄeǌͲ'allego, E͘ D͘, Segovia, z͘ , Θ AďellĄn, :͘ ;ϮϬϮϰͿ͘ Codesigning a ŵotor storǇ for Ɖroŵoting inclƵsion and 
critical tŚinking in Ɖreservice teacŚers: A ƉarticiƉatorǇ action researcŚ aƉƉroacŚ in ƉŚǇsical edƵcation͘ :oƵrnal of 
deacŚing in PŚǇsical EdƵcation, ϭ;aoƉͿ, ϭʹϭϮ͘

22. hnited Eations EdƵcational, Scientific and CƵltƵral Krganiǌation͘ ;ϮϬϮϯͿ͘ EŵƉoǁering diversitǇ: InclƵsive edƵcation 
as a catalǇst for cŚange͘ ŚƩƉs:ͬͬǁǁǁ͘Ƶnesco͘orgͬenͬarticlesͬeŵƉoǁeringͲdiversitǇͲinclƵsiveͲedƵcationͲcatalǇstͲ
c h an g e
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&ZKD PE�A'K'z dK dHEZAPz: dHE EZASDhSн PZK:ECdS 
E�:CK AE� :Kz AE� dHEIZ >EA�IE' dK A :h�KͲ�ASE� 

ZEHA�I>IdAdIKE Sdh�z &KZ PAZ<IESKEΖS �ISEASE

Sacripanti  A¹, Galea E¹, Kozsla T¹, Milne A¹, Bradic S², Spanjol I², Bohnec N², Capranica L³, Perazzetti A³, Ciaccioni S³, 
Magnanini A³, Lampe Š⁴ Lampe N⁴, Lascau M L⁵, Borza Rodica A⁵ Camacho Perez R⁶ , Rodríguez-Montero F D⁶ , De La 
Torre Mayo M C⁶, Gezeker K⁷, Kapan, M⁷, Doupona M⁸, Poteko K⁸, Delgado N M⁹, Rudas K⁹, Hösl A⁹, Stancovic N⁹.
¹IJF  Academy Foundation Malta: ²Judo Klub Rijeka  Croatia; 
³University of Roma “Foro Italico” Italy; ⁴Judo Klub Golovec Slovenia: ⁵Clubul Sportiv Judo Club Liberty Romania; ⁶Club 
Deportivo Elemental Newton  Spain: ⁷Izmir Alsancak Jimnastik Ihtisas Spor Kulubu Turkiye; ⁸Univerza V Liubliani Slovenia; 
⁹European Judo Union  Austria.

ABS TRACT
dŚis reƉort traces tŚe evolƵtion of jƵdo froŵ a Ɖedagogical fraŵeǁork to clinical aƉƉlications͘ It docƵŵents tǁo keǇ 
ErasŵƵsн Ɖrojects: E�:CK, ǁŚicŚ estaďlisŚed safe jƵdo Ɖractice for older adƵlts, and :Kz, ǁŚicŚ eǆƉanded tŚis into an 
intergenerational ŚealtŚ ŵodel͘ dŚe reƉort cites a ƋƵantitative case stƵdǇ on ParkinsonΖs disease reŚaďilitation, sŚoǁing 
Śoǁ tŚis clinical intervention steŵs froŵ tŚese initiatives͘ �Ǉ sǇntŚesiǌing Ɖroject data, tŚis stƵdǇ deŵonstrates Śoǁ tŚe 
I:& AcadeŵǇΖs strategǇ Śas ďridged ƉŚilosoƉŚical conceƉts and tŚeraƉeƵtic oƵtcoŵes, ƉreliŵinarǇ evidence sƵggests 
tŚat jƵdo coƵld ďe a Ɖotential tool in neƵroͲreŚaďilitation͘

Keywords: judo, active aging, intergenerational connection, Parkinson’s disease, Erasmus+, EDJCO, JOY

IEdZK�hCdIKE: dHE SdZAdE'IC EsK>hdIKE K& :h�K AS A CKDPZEHEESIsE �ISCIͳ
P>IEE &KZ tE>>ͳ�EIE'

Expanding the Do: The IJF Academy's Mandate
dŚe International :Ƶdo &ederation (IJF) AcadeŵǇ &oƵndation serves as tŚe edƵcational arŵ of tŚe International :Ƶdo 
&ederation, Ɖroviding Ɖrofessional edƵcation to coacŚes and standardiǌing tecŚnical knoǁledge͘ Its ŵandate eǆtends 
ďeǇond coŵƉetition to diversifǇ jƵdoΖs gloďal aƉƉlication, ďased on tŚe disciƉlineΖs Ηgreat adaƉtaďilitǇ and tecŚnical 
ricŚnessΗ for Ƶse in kinesiologǇ, ƉsǇcŚologǇ, and ƉƵďlic ŚealtŚ͘ dŚis sŚiŌ froŵ coŵƉetitive focƵs to a ďroader ŵission 
drives tŚe researcŚ Ɖrojects and clinical aƉƉlications in tŚis reƉort, deŵonstrating jƵdoΖs valƵe as a tool for societal ǁellͲ
ďeing ratŚer tŚan jƵst a ŵartial art͘

A narrative of progression: from conceptualization to clinical application
dŚe Ɖrogression of jƵdo froŵ ƉŚilosoƉŚǇ to clinical intervention folloǁs a deliďerate Ɖrocess͘ dŚe I:& AcadeŵǇΖs researcŚ 
Ɖrojects estaďlisŚ foƵndations for clinical aƉƉlications͘ dŚe ParkinsonΖs reŚaďilitation Ɖroject eŵerged froŵ ƉrevioƵs 
initiatives inclƵding E�:CK and :Kz Ɖrojects͘ dŚis reƉort docƵŵents tŚe Ɖrogression and interconnectedness of tŚese 
Ɖrojects, analǇsing tŚe clinical oƵtcoŵes of tŚis vision͘ dŚe sections deŵonstrate Śoǁ Ɖrojects ďƵilt seƋƵentiallǇ, leading 
to a ƋƵantitative ParkinsonΖs disease case stƵdǇ͘

dHE &KhE�AdIKEA> AE� SKCIEdA> PI>>AZS: E�:CK AE� :Kz

The foundational phase: the EDJCO project (2021-2023)
dŚe first critical steƉ in tŚe I:&Ζs strategic eǆƉansion ǁas tŚe ErasŵƵsн Ɖroject ΗE�Ƶcating :Ƶdo CoacŚes for Klder 
ƉractitionersΗ (EDJCO)͘ dŚis ϮϬϮϭͲϮϬϮϯ initiative focƵsed on a deŵograƉŚic tǇƉicallǇ overlooked in jƵdo: tŚe elderlǇ͘ 
dŚe Ɖroject aiŵed to eƋƵiƉ coacŚes ǁitŚ skills to ǁork safelǇ ǁitŚ older adƵlts, ǁitŚ its foƵndation in Ηsafe falling for 
tŚe elderlǇΗ͘ dŚis ǁas a critical ƉrereƋƵisite Ɖedagogical and riskͲŵitigation initiative͘ �Ǉ estaďlisŚing a fraŵeǁork for 
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teacŚing Ƶkeŵi and gentle ŵoveŵents to a vƵlneraďle ƉoƉƵlation, E�:CK laid tŚe groƵndǁork for aƉƉlǇing jƵdo to 
ƉoƉƵlations ǁitŚ ďalance or fall risk issƵes͘ dŚis led to a kata develoƉed on tŚe ItsƵtsƵ Eo <ata for teacŚing falls in 
ŵoveŵent, eǆƉressing <ano SenseiΖs ƉrinciƉles of jita kǇƃei, seirǇokƵ ǌenΖǇƃ: 'ensokƵ Eo 'enkei (Sacripanti 2022), ďased 
on natƵral ŚƵŵan ŵoveŵents͘ titŚoƵt E�:CK, tŚe ParkinsonΖs reŚaďilitation stƵdǇ, ǁŚicŚ relies on tŚese ƉrinciƉles, 
ǁoƵld not Śave ďeen feasiďle froŵ a safetǇ ƉersƉective͘

The societal phase: the JOY project (2024-2026)
�Ƶilding on tŚe E�:CK, tŚe ErasŵƵsн Ɖroject Η:Ƶdo Connecting Klder and zoƵnger 'enerationsΗ (JOY) eǆƉanded froŵ 
focƵsing on older adƵlts to an intergenerational aƉƉroacŚ͘ dŚe :Kz Ɖroject (2024-2026) aiŵs to raise aǁareness of 
intergenerational jƵdoΖs iŵƉortance for tŚe ƉŚǇsical, social, and ƉsǇcŚological ǁellͲďeing of ďotŚ age groƵƉs͘ Its goals 
inclƵde researcŚ, aǁarenessͲraising, and develoƉing eͲlearning Ɖlaƞorŵs and edƵcational Ɖrograŵs͘ dŚe Ɖroject Śeld 
transnational ŵeetings across EƵroƉe to disseŵinate its ǁork͘ A docƵŵented link connects :KzΖs social aiŵs to tŚe 
clinical intervention for ParkinsonΖs disease͘ dŚe ƉrojectΖs ǁeďsite sŚoǁs evidence tŚroƵgŚ a transnational ŵeeting in 
Portoroǎ, Slovenia, ǁŚere �r͘  Aƫlio SacriƉanti Ɖresented on ΗParkinson and :Kz as Possiďle &riends,Η deŵonstrating tŚat 
Ƶsing jƵdo for ParkinsonΖs reŚaďilitation ǁas conceƉtƵaliǌed ǁitŚin tŚe :Kz fraŵeǁork also͘

  
Fig1 Erasmus + Projects, Official Logos

Project Name Project Dates Primary Aims Key Output/Deliver-
ables

Contribution to Strate-
gic Progression

E�:CK 2021-2023

EdƵcating :Ƶdo CoacŚes 
for Klder Ɖractitioners͖ 
Ɖroŵoting safe falling 

and ƉŚǇsical activitǇ for 
tŚe elderlǇ͘

EdƵcational cƵrricƵ-
lƵŵ and ŵaterials for 

c o ac h e s ;  e s t ab l i s h m e n t  
o f  p i l o t  g r o u p s .

EstaďlisŚed tŚe foƵnda-
tional Ɖedagogical and 
safetǇ fraŵeǁork for 

aƉƉlǇing jƵdo to vƵlner-
aďle ƉoƉƵlations͘

:Kz ϮϬϮϰͲϮϬϮϲ

F o s t e r i n g  i n t e r g e n e r -
ational connections͖ 

Ɖroŵoting ƉŚǇsical, so-
cial, and ƉsǇcŚological 
ǁellͲďeing for all ages͘

EͲlearning Ɖlaƞorŵ͖ 
scientific reƉorts͖ trans-
national ŵeetings and 

e v e n t s .

EǆƉanded tŚe scoƉe to 
a ƉƵďlic ŚealtŚ ŵodel͖ 
Ɖrovided a direct Ɖlat-

forŵ for tŚe disseŵina-
tion and develoƉŵent 
also of tŚe ParkinsonΖs 

clinical stƵdǇ͘

ParkinsonΖs Project EͬA

AƉƉlǇing a sƉecific jƵdo 
kata as a tŚeraƉeƵtic 
t o o l  f o r     P D  r e h ab i l i -

tation͘

A ƋƵantitative sin-
gleͲcase stƵdǇ͖ a reƉort 

on tŚe Ɖrotocol and 
r e s u l t s .

Kīered ƉreliŵinarǇ 
singleͲcase evidence, 
tŚat tŚe Ɖedagogical 

and social fraŵeǁorks 
estaďlisŚed ďǇ tŚe 

Ɖreceding Ɖrojects can 
Ǉield interesting tŚera-

ƉeƵtic oƵtcoŵes͘

Tab 1. :Ƶdo aiŵs, evolƵtion in Ɖrojects
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METH OD
�otŚ Ɖrojects inclƵde etŚical aƉƉrovals: E�:CK: dŚe InstitƵtional Zevieǁ �oard of hniversitǇ of Zoŵe &oro Italico 
aƉƉroved tŚe stƵdǇ (CAR73/2021 on 20 February 2021).

:Kz: dŚe researcŚ folloǁed etŚical coŵƉliance ǁitŚ tŚe �eclaration of Helsinki, aƉƉroved ďǇ tŚe IZ� of tŚe hniversitǇ 
of Zoŵe Ζ&oro ItalicoΖ (CAR 202/2024), date: ϯϭͬϬϱͬϮϬϮϱ͘ dŚeǇ Ƶsed a ƉarticiƉatorǇ ŵƵltiͲcoƵntrǇ aƉƉroacŚ involving 
jƵdo coacŚes, older adƵlts, ǇoƵtŚ, and acadeŵic Ɖartners͘ E�:CK Ƶses a toƉͲdoǁn aƉƉroacŚ, coordinated ďǇ &oro Italico 
Zoŵe hniversitǇ͖ :Kz Ƶses a ďoƩoŵͲƵƉ aƉƉroacŚ, organiǌed ďǇ :Ƶdo ClƵď Zijeka͘

E�:CK: CondƵcted needs analǇses via focƵs groƵƉs (Palumbo et al., 2023), develoƉed a ŵƵltilingƵal cƵrricƵlƵŵ, and 
ƉrodƵced safetǇ gƵidelines for older Ɖractitioners (Ciaccioni et al., 2024) intervieǁing In total, ϰϳϬ international (Europe 
= 48%, Americas = 22%, Africa = 23%, Asia = 5% and Oceania = 2%) jƵdo coacŚes (IJF: level 1 = 55,3%, level 2 = 33) jƵdo 
ďlack ďelt: ϯ,ϰ ц ϭ,ϳ dan͖ 

:Kz: IŵƉleŵented intergenerational jƵdo sessions coŵďining training ǁitŚ social interaction (Ciaccioni et al., 2024).

ParkinsonΖs AƉƉlication: Created in tŚe final ƉŚase of tŚe E�:CK, it Ɖrovides adaƉtive eǆercise roƵtines, safetǇ Ɖrotocols, 
and Ɖrogress tracking featƵres, ďased on sƉorts science ƉrinciƉles͘ dŚe stƵdǇ, ǁŚicŚ involved tǁiceͲǁeeklǇ eǆercise 
for tŚree ŵontŚs and folloǁͲƵƉ tests at one and tŚree ŵontŚs, ƉrodƵced verǇ interesting resƵlts͘ (Sacripanti 2022; 
Sacripanti et al., 2024 Sacripanti, Galea, Fabbri 2025).

�otŚ Ɖrojects Ƶsed ƉarticiƉatorǇ design ǁitŚ jƵdo coacŚes, older adƵlts, and ǇoƵtŚ, inclƵding ƉreͲ and ƉostͲintervention 
assessŵents, sƵrveǇs, intervieǁs, and Ɖractical sessions͘

RES U L TS
• PŚǇsical �enefits: Projects sŚoǁed iŵƉroveŵents in ďalance, coordination and fitness aŵong older ƉarticiƉants 

;PalƵŵďo et al͘, ϮϬϮϯ͖ Ciaccioni et al͘, ϮϬϮϰͿ͘

• Social KƵtcoŵes: :Kz sessions enŚanced eŵƉatŚǇ and coŵŵƵnitǇ coŚesion ďetǁeen generations ;Ciaccioni 
et al͘, ϮϬϮϰͿ͘

• ParkinsonΖs AƉƉlication: desting sŚoǁed iŵƉroved ŵotor control and redƵced anǆietǇ for regƵlar activitǇ 
;SacriƉanti et al͘, ϮϬϮϱͿ͘

• EdƵcational IŵƉact: E�:CK cƵrricƵlƵŵ ǁas adoƉted ďǇ EƵroƉean jƵdo federations, ǁitŚ Ɖositive coacŚ feedďack 
;Ciaccioni et al͘, ϮϬϮϰͿ͘

D I S CU S S ION
dŚe Ɖrojects indicate tŚat jƵdo is adaƉtaďle to diverse ages and ŚealtŚ conditions, oīering ƉŚǇsical and ƉsǇcŚosocial 
ďenefits͘ Intergenerational Ɖractice redƵces social isolation, ǁŚile ParkinsonΖs aƉƉlications eǆtend ŵartial arts into 
tŚeraƉeƵtic conteǆts͘ CŚallenges inclƵded ensƵring ƉarticiƉant safetǇ, ŵaintaining engageŵent, and integrating neǁ 
ŵetŚods into traditional training͘

CONCL U S IONS
E�:CK and :Kz sŚoǁ tŚe Ɖotential of coŵďining ŵartial arts ǁitŚ ŵodern edƵcational ŵetŚodologǇ to address aging 
societǇ needs͘ dŚe ParkinsonΖs aƉƉlication Ɖioneers tŚeraƉeƵtic jƵdo adaƉtation͘ &ƵtƵre stƵdies sŚoƵld focƵs on scaling 
tŚese ŵodels and integrating tŚeŵ into ŚealtŚ and edƵcational strategies͘
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ABS TRACT
dŚis ƉaƉer eǆƉlores tŚe ďioŵecŚanics of Ƶkeŵi in jƵdo, focƵsing on its aƉƉlication to fall Ɖrevention in older adƵlts͘ 
�Ƶilding on Ɖrior researcŚ, it Ɖresents an integrated analǇsis of ǇokoͲƵkeŵi Ƶsing ϭϰ ďioŵecŚanical conceƉts͘ dŚe stƵdǇ 
sƵƉƉorts gloďal initiatives Ɖroŵoting safer falling tecŚniƋƵes tŚroƵgŚ jƵdo ǁitŚin ageing ƉoƉƵlations͘

dŚis ƉaƉer eǆƉlores keǇ ďioŵecŚanical and ƉŚǇsical conceƉts of ŵass, distance, area, tiŵe, velocitǇ, acceleration, 
ŵoŵentƵŵ, ƉressƵre, and ďalance, in tŚe conteǆt of safer falling for older adƵlts, ǁitŚ a focƵs on ǇokoͲƵkeŵi͘ It eǆaŵines 
Śoǁ ďodǇ cŚaracteristics sƵcŚ as ŚeigŚt, ǁeigŚt, and ďodǇ sƵrface area inŇƵence fall dǇnaŵics and injƵrǇ risk͘ dŚe role of 
centre of ŵass, eƋƵiliďriƵŵ, and kƵǌƵsŚi in jƵdo is discƵssed to ŚigŚligŚt Śoǁ jƵdoka ŵanage falls eīectivelǇ͘ Eeǁton s͛ 
laǁs are ďrieŇǇ introdƵced to fraŵe tŚe ŵecŚanics of falling͘ �Ǉ aƉƉlǇing jƵdo ƉrinciƉles, tŚis researcŚ sƵƉƉorts safer fall 
strategies for tŚe ageing ƉoƉƵlation͘

Keywords: ukemi, safer falling, biomechanics, balance

INTROD U CTION
ProƉer eǆecƵtion of Ƶkeŵi is vital in jƵdo Ɖractice͘ IncreasinglǇ, Ƶkeŵi is ďeing taƵgŚt to older adƵlts to ŚelƉ tŚeŵ 
fall safelǇ͘ do Ɖroŵote its ďenefits ďeǇond tŚe jƵdo coŵŵƵnitǇ, a clear eǆƉlanation of Śoǁ Ƶkeŵi ǁorks is necessarǇ͘ 
AltŚoƵgŚ soŵe stƵdies eǆƉlore tŚe ďioŵecŚanics ďeŚind its eīectiveness (Lockhart et al., 2022), tŚe eǆisting literatƵre 
is liŵited͘ dŚis ƉaƉer aiŵs to eǆƉand tŚe field and sƵƉƉort gloďal jƵdo initiatives advocating for safer falling tecŚniƋƵes 
aŵong tŚe elderlǇ ƉoƉƵlation͘

dŚis stƵdǇ ďƵilds on tŚe aƵtŚor s͛ earlier ǁork in dŚe Science of :Ƶdo (2018), focƵsing on ďioŵecŚanics, defined as 
tŚe aƉƉlication of ŵecŚanical ƉrinciƉles to living organisŵs (Innocenti, 2018), ǁŚicŚ is keǇ to Ƶnderstanding ŚƵŵan 
ŵoveŵent͘ &alls aŵong older adƵlts are a costlǇ societal issƵe (Fenton, 2014) and ďioŵecŚanics oīers insigŚt into 
tŚeir caƵses͘ In jƵdo, one goal is to Ƶnďalance and ďring an oƉƉonent to tŚe groƵnd (IJF, 2019), so jƵdoka are skilled in 
ďotŚ initiating (Daigo, 2005) and safelǇ aďsorďing falls Ƶsing Ƶkeŵi (Callan et al., 2022) ŵaking jƵdo a valƵaďle lens for 
eǆaŵining elderlǇ falls͘

dŚe foƵnder of jƵdo, :igoro <ano encaƉsƵlates tŚe aƉƉlication of ďioŵecŚanics ǁŚen Śe eǆƉlained tŚe conceƉt of jƻ, as 
tŚe first cŚaracter in tŚe ǁord jƻdƃ:

͞>et Ƶs saǇ tŚat tŚe strengtŚ of a ŵan standing in front of ŵe is reƉresented ďǇ ten Ƶnits, ǁŚereas ŵǇ strengtŚ, is 
reƉresented ďǇ seven Ƶnits͘ dŚen as Śe ƉƵsŚes ŵe ǁitŚ all Śis force I sŚall certainlǇ ďe ƉƵsŚed ďack, even if I Ƶse all ŵǇ 
strengtŚ against Śiŵ͘ �Ƶt if, instead of oƉƉosing Śiŵ I ǁere to give ǁaǇ ďǇ ǁitŚdraǁing ŵǇ ďodǇ jƵst as ŵƵcŚ as Śe Śad 
ƉƵsŚed, reŵeŵďering at tŚe saŵe tiŵe to keeƉ ŵǇ ďalance, tŚen Śe ǁoƵld natƵrallǇ lean forǁard and tŚƵs lose Śis 
ďalance͟ (Kanō, 1932).

'Ƶnji <oiǌƵŵi, knoǁn as tŚe fatŚer of �ritisŚ :Ƶdo, linked jƵdo closelǇ ǁitŚ ďioŵecŚanics, eŵƉŚasising its reliance on 
gravitǇ, dǇnaŵics, and ŵecŚanics͘ He asserted tŚat analǇsing jƵdo tecŚniƋƵes involves Ƶnderstanding ŵecŚanical laǁs 
governing ŚƵŵan ďodǇ ŵoveŵent and fƵnction (Koizumi, 1960).

dŚere is consideraďle ƉƵďlisŚed researcŚ relating to tŚe ďenefits of jƵdo ďǇ older adƵlts (Arkkukangas et al., 2020; 
Ciaccioni et al., 2021; Jadczak et al., 2024)͘  Kne of tŚe ŵost significant recent ƉaƉers is tŚe 'loďal ConsensƵs Stateŵent͖ 
͚Hoǁ Can :Ƶdo ContriďƵte to ZedƵcing tŚe Proďleŵ of InjƵrioƵs &alls in Klder AdƵlts͍͛ ƉƵďlisŚed in dŚe Arts and Sciences 
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of :Ƶdo ǁŚicŚ ďroƵgŚt togetŚer Ϯϵ aƵtŚors froŵ ϭϰ nations, a coŵďination of esteeŵed acadeŵics and ŚigŚlǇ regarded 
Ɖractitioners inclƵding tŚree forŵer ǁorld jƵdo cŚaŵƉions (Callan et al., 2024).

METH OD S
Considering tŚe action of ǇokoͲƵkeŵi as a case͘ A tŚreeͲƉŚase aƉƉroacŚ ǁas adoƉted͘

dŚe first ƉŚase of tŚe ŵetŚod ǁas to identifǇ tŚe ďioŵecŚanical conceƉts tŚat aƉƉlǇ to tŚis ďreakfall tecŚniƋƵe͘ dŚe 
second ƉŚase ǁas to analǇse tŚe tecŚniƋƵe Ƶsing eacŚ of tŚese ďioŵecŚanical conceƉts͘ &inallǇ, tŚe tŚird ƉŚase ǁas to 
integrate tŚese analǇses in order to ƉrodƵce an integrated analǇsis of ǇokoͲƵkeŵi͘

PŚase one: �Ǉ consideration of tŚe cŚaƉter ͚ �ioŵecŚanics of :Ƶdo͛ (M. Callan, 2018), ϭϰ relevant ďioŵecŚanical conceƉts 
ǁere identified͘ &or ease of Ƶnderstanding, tŚeǇ ǁere organised into foƵr groƵƉs͘ 

PŚase tǁo: zokoͲƵkeŵi ǁas considered froŵ tŚe ƉersƉective of eacŚ of tŚese ϭϰ conceƉts͘

PŚase tŚree: dŚe conceƉts ǁere coŵďined to ƉrodƵce an integrated tecŚnical eǆƉlanation of ǇokoͲƵkeŵi froŵ a 
ďioŵecŚanical ƉersƉective͘

RES U L TS
dŚe ϭϰ identified conceƉts organised into foƵr groƵƉs are sŚoǁn ďeloǁ͘

Tab l e  1.
Fundamental Units Kinematic Quantities Balance Concepts Newton’s Laws

Co n c e p t s

Mas s Ve l o c i t y Ce n t r e  o f  Mas s ϭst >aǁ 

D i s t an c e Acceleration EƋƵiliďriƵŵ Ϯnd >aǁ

Ar e a Mo m e n t u m K u z u s h i ϯrd >aǁ

Ti m e P r e s s u r e

D I S CU S S ION
EacŚ conceƉt is discƵssed ďeloǁ in tŚe conteǆt of safer falling and aƉƉlication of ǇokoͲƵkeŵi͘

Dass͘ Dass can ďe defined tŚe ƋƵantitǇ of ŵaƩer in an oďject (Rodgers & Cavanagh, 1984)͘ dŚe SI Ƶnit is tŚe kilograŵ 
(kg) and in jƵdo, ǁeigŚt categories are defined ďǇ ŵass (IJF, 2019)͘ �eŵograƉŚic data sŚoǁs tŚat aŵong tŚose aged ϳϬ 
and aďove, ǁoŵen oƵtnƵŵďer ŵen (Ritchie & Roser, 2024), ǁitŚ a ŚealtŚǇ ǁeigŚt range for a ϳϬͲǇearͲold ǁoŵan ďeing 
ϰϳʹϲϰ kg (Lifemeasure, 2025).

�istance͘ DeasƵred in ŵetres (m), distance is is significant ǁŚen assessing Śoǁ far a Ɖerson falls͘ daller individƵals fall a 
greater distance tŚan sŚorter ones͘ &or a ϳϬͲǇearͲold ǁoŵan ǁitŚ an average ŚeigŚt of ϭϲϬ cŵ (Lifemeasure, 2025), t h e  
relevant distance in ǇokoͲƵkeŵi is froŵ tŚe Centre of Dass (COM) to tŚe groƵnd, ǁŚicŚ is addressed ďeloǁ͘

Area͘ �odǇ SƵrface Area (BSA) is tŚe ŵeasƵred sƵrface area of tŚe ŚƵŵan ďodǇ, calcƵlated as �SA с ϳϭ͘ϯϵ8ϵ п H͘ϳϰϯϳ п 
t͘ϰϬϰϬ ǁŚere �SA is tŚe ďodǇ sƵrface area in cŵϮ͖ H is tŚe statƵre ŚeigŚt in cŵ͖ t is tŚe ďodǇ ǁeigŚt in kg͘  (Yu et al., 
2010)͘ In Ƶkeŵi, distriďƵting iŵƉact across a larger sƵrface area redƵces injƵrǇ risk͘ &or ǇokoͲƵkeŵi, aƉƉroǆiŵatelǇ ϭϰй 
of �SA contacts tŚe groƵnd dƵring iŵƉact (Callan, 2023).

diŵe͘ In falls researcŚ, tiŵe is ƵsƵallǇ ŵeasƵred in ŵilliseconds (ms)͘ dŚe tiŵe to fall is a coŵďination of reaction tiŵe 
and ŵoveŵent tiŵe͘ Zeaction tiŵe for ϳϬͲ88 ǇearͲold ǁoŵen ǁas foƵnd to ďe ϮϮϭ ц ϯϱ ŵs (Robinovitch et al., 2005), 
ǁŚile ŵoveŵent tiŵe varies ranging froŵ ϱϯϵ ŵs to ϭϭϳϬ ŵs, deƉending on tŚe sitƵation of tŚe fall͘

Kinematic Quantities: 
selocitǇ͘ dŚis relates to tŚe sƉeed and direction of tŚe fall͘ s с d ͬ t ǁŚere v is tŚe velocitǇ in ŵetres Ɖer second͖ d is tŚe 
distance in ŵetres and t is tŚe tiŵe in seconds͘ dŚe vertical eleŵent of tŚe velocitǇ is tŚe sƉeed at ǁŚicŚ tŚe Ɖersons 
CKD ǁill travel toǁards tŚe groƵnd͘ �Ǉ introdƵcing a Śoriǌontal travel eleŵent to tŚe fall, for eǆaŵƉle dƵring ŵaeͲ
ŵaǁariͲƵkeŵi, tŚe vertical eleŵent of velocitǇ can ďe redƵced͘
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Acceleration͘ Ĉ с (v – v0) ͬ t ǁŚere Ĉ is tŚe average acceleration in ŵͬsϮ͖ v is tŚe final velocitǇ in ŵͬs͖ vϬ is tŚe initial 
velocitǇ in ŵͬs͖ t is tiŵe in seconds͘ Zegardless of ŵass, a ϰ8 kg Ɖerson ǁill accelerate dƵe to gravitǇ at tŚe saŵe rate as 
a ϭϬϬ kg Ɖerson, i͘e͘at ϵ͘8Ϭϲϲϱ ŵͬsϸ tŚe standard valƵe of gravitational acceleration on eartŚ͘

DoŵentƵŵ͘ Ɖ с ŵv ǁŚere Ɖ is tŚe ŵoŵentƵŵ of an oďject ŵeasƵred in kg ŵͬs͖ ŵ is tŚe ŵass ŵeasƵred in kilograŵs 
and v is tŚe velocitǇ ŵeasƵred in ŵetres Ɖer second͘ A Ɖerson tŚat lands on tŚe groƵnd aŌer a fall or Ƶkeŵi ǁill Śave a 
ŵoŵentƵŵ, tŚe valƵe of ǁŚicŚ deƉends on tŚeir ŵass and tŚeir velocitǇ͘

PressƵre͘ CalcƵlated as P с & ͬ A is tŚe force distriďƵted over a given area, ǁŚere P is tŚe ƉressƵre in Pascals (Pa);  F  i s  t h e  
force in Eeǁtons (N) and A is tŚe area in sƋƵare ŵetres (m2)͘ dŚe ƉressƵre Ƶnder tŚe fall is ǁŚat resƵlts in injƵrǇ, Ƶkeŵi 
tecŚniƋƵes sƉread iŵƉact across a larger �SA, sƵcŚ as tŚe ďack or side, redƵcing ƉressƵre and tŚerefore injƵrǇ risk͘ 

Balance Concepts: 
Centre of ŵass͘ CKD is a tŚeoretical Ɖoint in an oďject or oďjects ǁŚere its total ŵass is considered to ďe concentrated, 
acting as if all tŚe ŵass ǁere in tŚat single location (Carpentier et al., 2017)͘ In tŚe ŚƵŵan ďodǇ CKD is aƉƉroǆiŵatelǇ 
ϱϲй of ďodǇ ŚeigŚt in ŵen and ϱϰй in ǁoŵen (Ebbecke, 2023)͘ An average ŚeigŚt ǁoŵan ǁill Śave a CKD ǁŚicŚ is at 
8ϲ͘ϰ cŵ aďove tŚe groƵnd͘

EƋƵiliďriƵŵ͘ dŚe state of ďeing on ďalance͘ tŚereďǇ a vertical line froŵ tŚe CKD Ɖasses tŚroƵgŚ tŚe �ase of SƵƉƉort 
(BOS) descriďed as tŚe area ďeneatŚ a Ɖerson tŚat inclƵdes everǇ Ɖoint of contact tŚat tŚe Ɖerson ŵakes ǁitŚ tŚe 
sƵƉƉorting sƵrface (Base of Support, 2025).

<ƵǌƵsŚi͘ An action to Ƶnďalance ǇoƵr oƉƉonent in ƉreƉaration for tŚroǁing Śiŵ (Kawamura & Daigo, 2000). To  ac h i e v e  
kƵǌƵsŚi, jƵdoka are skilled in Ɖositioning tŚeir Ƶke ǁŚereďǇ tŚe CKD Ɖasses oƵtside of tŚe �KS so tŚeǇ are oƵt of 
eƋƵiliďriƵŵ and Ƶnďalanced͘

Newton’s Laws: 
A detailed descriƉtion of Eeǁtonian ŵecŚanics is ďeǇond tŚe scoƉe of tŚis ƉaƉer͘  dŚe acceƉted definitions are Ɖresented 
ďeloǁ (Li et al., 2022).

ϭǥt >aǁ͘ A ďodǇ reŵains at rest, or in ŵotion at a constant sƉeed in a straigŚt line, Ƶnless it is acted ƵƉon ďǇ a force͘

ϮǠǖ >aǁ͘ At anǇ instant of tiŵe, tŚe net force on a ďodǇ is eƋƵal to tŚe ďodǇΖs acceleration ŵƵltiƉlied ďǇ its ŵass or, tŚe 
rate at ǁŚicŚ tŚe ďodǇΖs ŵoŵentƵŵ is cŚanging ǁitŚ tiŵe͘

ϯǤǖ >aǁ͘ If tǁo ďodies eǆert forces on eacŚ otŚer, tŚese forces Śave tŚe saŵe ŵagnitƵde ďƵt oƉƉosite directions

CONCL U S ION
dŚese conceƉts are coŵďined ǁŚen Ɖerforŵing ǇokoͲƵkeŵi and can ďe taƵgŚt to an older Ɖerson in order to fall safelǇ͘ 
�ending tŚe knees redƵces ŚeigŚt and so ďrings to CKD closer to tŚe groƵnd͘ &alling at an angle ratŚer tŚan verticallǇ, 
takes advantage of tŚe vector eleŵent of velocitǇ in contriďƵting to tŚe ŵoŵentƵŵ͘ daking longer to iŵƉact tŚe groƵnd, 
ďǇ rolling ŵeans tŚat tŚe distance travelled is fƵrtŚer and tŚe sƉeed of fall is redƵced͘ >anding on a lager ƉroƉortion of 
�SA distriďƵtes tŚe ƉressƵre significantlǇ͘

In tŚis ǁaǇ tŚe ƉrinciƉles of jƵdo and ďioŵecŚanics coŵďine to encoƵrage safer falling and contriďƵte to societǇ͘
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ABS TRACT
&alls reƉresent a ŵajor ŚealtŚ cŚallenge for older adƵlts͘ In tŚe ŵartial art of jƵdo, Ɖractitioners Ƶse Ƶkeŵi (a set of 
controlled falling and rolling techniques, which are fundamental break-falling techniques) to Ɖrotect tŚeŵselves ǁŚen 
tŚeǇ Śit tŚe groƵnd͘ �Ǉ distriďƵting iŵƉact safelǇ across tŚe ďodǇ, Ƶkeŵi ŚelƉs Ɖrevent injƵrǇ to tŚe Śead, neck, and 
sƉine͘ dŚis researcŚ focƵses on ƵsŚiro Ƶkeŵi, tŚe ďackǁard ďreakfall, ǁŚicŚ is a ŚigŚlǇ fƵndaŵental tecŚniƋƵe tŚat 
trains Ɖractitioners to roll sŵootŚlǇ onto tŚeir ďack, ǁŚile ŵaintaining Ɖrecise ďodǇ control and tiŵing͘ �Ƶilding on 
tŚese ƉrinciƉles, a caŵeraͲďased sonification sǇsteŵ is Ɖresented in tŚis stƵdǇ͘ It translates Ƶkeŵi ďioŵecŚanics into 
intƵitive aƵditorǇ feedďack, alloǁing Ƶsers to Śear tŚeir fall tecŚniƋƵe in real tiŵe͘ hsing DediaPiƉe Ɖose estiŵation, 
tŚe sǇsteŵ tracks keǇ ďodǇ landŵarks on eacŚ side of tŚe ďodǇ at ϯϬ fraŵes Ɖer second, detecting ǁŚen eacŚ crosses 
a caliďrated tŚresŚold reƉresenting tŚe tataŵi sƵrface͘ EacŚ contact triggers a sƉecific ŵƵsical note, and correct 
seƋƵential tiŵing ƉrodƵces an ascending ŵelodic ƉaƩern͘ dŚe sǇsteŵ sƵƉƉorts tŚe traditional sevenͲlevel ƵsŚiro Ƶkeŵi 
p r o g r e s s i o n  (that involves lying, sitting, squatting, and standing), in ďotŚ ŵanƵal and aƵtoŵatic advanceŵent ŵodes͘ 
hnlike ƉressƵreͲsensor ŵats or ǁearaďle devices, tŚis aƉƉroacŚ is nonͲinvasive, adaƉtaďle across environŵents, and 
Ɖrovides ricŚ sƉatialͲteŵƉoral inforŵation͘ dŚe ŵelodic feedďack design considers soƵnd s͛ sƵƉerior teŵƉoral resolƵtion 
and tŚe ŚƵŵan aďilitǇ to Ɖerceive ŵelodies as ŵoveŵent gestƵres, ƉotentiallǇ redƵcing cognitive load ǁŚile ŵaking 
tiŵing ƉaƩerns iŵŵediatelǇ ƉerceƉtiďle͘ dŚis reƉresents tŚe first aƉƉlication of realͲtiŵe Ɖose estiŵation ǁitŚ aƵditorǇ 
feedďack for Ƶkeŵi training, oīering a Ɖractical and engaging tool to sƵƉƉort safer fallͲƉrevention Ɖractice͘ 

Keywords: Judo, Training, Fall prevention, elderly, ushiro ukemi, sonification, MediaPipe, pose estimation, motor learning, 
fall prevention, older adults, real-time feedback, Max/MSP.

INTROD U CTION
&alls Ɖose a significant ŚealtŚ risk across all ages, ƉarticƵlarlǇ aŵong older adƵlts, contriďƵting to injƵries and ŚigŚ 
h e al t h c ar e  c o s t s  (Masud et al., 2001; WHO, 2021)͘ Zecent advances in fall Ɖrevention tecŚnologies ďased on ǁearaďle 
sensors Śave sŚoǁn Ɖroŵise in redƵcing fall risk (Jiang et al., 2024)͘ :Ƶdo Ɖractice eŵƉŚasiǌes Ƶkeŵi, a set of safe 
falling tecŚniƋƵes fƵndaŵental for injƵrǇ Ɖrevention (Lockhart et al., 2022)͘  dŚe goal of Ƶkeŵi is to Ɖrotect tŚe cranioͲ
cervical region tŚroƵgŚ ƉreciselǇ tiŵed iŵƉacts tŚat decelerate tŚe Śead ďefore groƵnd contact (Lockhart et al., 2022). 
do develoƉ tŚese skills, Ɖractitioners train over tŚe coƵrse of seven Ɖrogressive ŵicroͲstages tŚat ďƵild tecŚniƋƵe and 
confidence (Callan et al., 2023)͘ AltŚoƵgŚ Ɖrecise tiŵing is keǇ to oƉtiŵal eǆecƵtion, traditional instrƵctional ŵedia 
(handbooks) are liŵited to static reƉresentations (Carvalho, 2010; Bountakis, 2022) tŚat fail to interactivelǇ conveǇ 
teŵƉoral inforŵation to learners͘ As a ligŚtǁeigŚt alternative to AZ and sZ aƉƉroacŚes tŚat enŚance visƵaliǌation 
and ŵotor learning (Carvalho, 2010; Callan et al., 2022), ǁe introdƵce a caŵeraͲďased realͲtiŵe aƵditorǇ feedďack 
sǇsteŵ tŚat sonifies ƵsŚiro Ƶkeŵi ďioŵecŚanics͘ dŚe core conceƉt is tŚat keǇ ďodǇ Ɖart contacts ǁitŚ tŚe tataŵi trigger 
Ɖiano tones ŵaƉƉed to ŵelodic contoƵrs, ŵaking tŚe fall trajectorǇ eǆƉlicitlǇ ƉerceƉtiďle͘ �esiraďle relative contact 
tiŵing ƉrodƵces a regƵlar ascending ŵelodic ƉaƩern, ǁŚile tiŵing deviations resƵlt in corresƉondinglǇ deviant ŵelodic 
ƉaƩerns͘ dŚis forŵ of aƵditorǇ feedďack Ƶses soƵnd s͛ eǆcellent teŵƉoral resolƵtion (2–5 ms) (Moore, 2012) t o  c l e ar l y  
conveǇ tŚe dǇnaŵics of a relativelǇ raƉid ŵoveŵent seƋƵence͘ Delodies are inŚerentlǇ gestƵral, alloǁing iŵŵediate 
recognition of ŵoveŵent ƋƵalitǇ tŚroƵgŚ soƵnd͘ Doveŵent sonification tŚroƵgŚ ŵelodǇ coƵld redƵce cognitive load, 
enaďling intƵitive interƉretation of ŵotion data ǁŚile Ɖroviding an engaging learning eǆƉerience (Dyer et al., 2015). 
te Ɖosit tŚat tŚe sǇsteŵ s͛ ŵodƵlar, ͞ƉlƵgͲandͲƉlaǇ͟ design can sƵƉƉort adaƉtaďle and enjoǇaďle Ƶkeŵi training across 
v ar i o u s  e n v i r o n m e n t s  (Zhao et al., 2022).
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METH OD S
dŚe core design conceƉt aiŵed to convert tŚe eǆecƵtion of tŚe safe fall tecŚniƋƵe, knoǁn as Ƶkeŵi, into realͲtiŵe 
aƵditorǇ ďiofeedďack͘ dŚis ǁas acŚieved tŚroƵgŚ ŵelodic sonification, ǁŚicŚ involves ŵaƉƉing tŚe ƉŚǇsical iŵƉacts 
of sƉecific ďodǇ Ɖarts to an ascending ŵƵsical scale͘ dŚe interaction creates a recognisaďle ŵelodic ƉaƩern ǁŚen tŚe 
seƋƵential contacts of tŚe ŚiƉs (C4), elďoǁs (D4), sŚoƵlders (E4), ǁrists (F4), and nose (G5) occƵr in tŚe correct seƋƵence͘ 
dŚis aiŵs to facilitate tŚe ƉerceƉtion of fine teŵƉoral dǇnaŵics and Ɖrecise seƋƵencing necessarǇ dƵring coŵƉleǆ ŵotor 
c o n t r o l  (Moore, 2012)͘ dŚe Ƶse of ŵelodic sonification is advantageoƵs for gƵiding seƋƵential ŵotor tasks ďecaƵse tŚe 
ƉaƩern sƉecifies tŚe correct ordering of actions, ŚelƉing to strƵctƵre and seƋƵence tiŵed actions and enaďling tŚe 
recoverǇ of coŵƉleǆ target ƉaƩerns͘ �Ǉ relating sƉatial or Ɖositional inforŵation (body contact progression) t o  m u s i c al  
ƉitcŚ, tŚe ŵelodǇ creates a Ƶnified 'estalt, ŵaking errors salient and correctaďle (Dyer et al., 2017). 

FigƵre ϭ sŚoǁs tŚe setƵƉ of tŚe realͲtiŵe feedďack looƉ͘  dŚe sǇsteŵ s͛ Śardǁare inclƵdes a ϭϬ8ϬƉ hS� caŵera, a laƉtoƉ 
(Intel i5, 8 GB RAM), and aƵdio oƵtƉƵt, ǁŚile tŚe soŌǁare stack coŵƉrises PǇtŚon ϯ͘8н, DediaPiƉe (v0.8.9+), Op e n  
SoƵnd Control (OSC), and DaǆͬDSP 8 for aƵdio sǇntŚesis͘ It eŵƉloǇs DediaPiƉe Pose (Google AI, n.d.) for realͲtiŵe Ɖose 
estiŵation, tracking eleven landŵarks (bilateral wrists, elbows, shoulders, hips, and nose) at ϯϬ fƉs in tŚe sagiƩal Ɖlane͘ 
�Ƶe to tŚe ŵetŚod ďeing caŵeraͲďased, tŚe tŚresŚold needs to ďe caliďrated eacŚ tiŵe͘ dŚree caliďration ŵetŚods 
deterŵine tŚe tataŵi tŚresŚold: (1) lǇing caliďration averaging ǇͲcoordinates over Ϯ s, (2) Ƶkeŵi deŵonstration caƉtƵring 
ŵiniŵƵŵ ǇͲvalƵes, and (3) ŵanƵal instrƵctorͲgƵided Ɖositioning͘ dŚe sǇsteŵ ŵaƉs ŵƵsical notes to ďodǇ Ɖarts (hips 
(C4), elďoǁs (D4), sŚoƵlders (E4), ǁrists (F4), and nose (G5)Ϳ sƵcŚ tŚat correct groƵnd contact seƋƵences ƉrodƵce a 
clear ascending ŵelodǇ͘ Eotes sƵstain for ϱϬϬ ŵs ǁitŚ Ɖiano tiŵďre͘ dŚe sǇsteŵ is ďased on tŚe sevenͲlevel Ɖrogression 
ďased on traditional Ƶkeŵi ƉedagogǇ (Carvalho, 2010, Judo Club Rijeka, 2022)͘ Hoǁever, onlǇ tǁo of tŚe Ɖrogressions 
are iŵƉleŵented in tŚe first ƉrototǇƉe, siƫng and standing ƵsŚiro Ƶkeŵi͘ Correct tecŚniƋƵe deterŵination dreǁ on 
eǆƉert jƵdoka deŵonstrations (demonstration performed by Sune Aagaard Pedersen, 4th Dan black belt, Vice President 
of the Danish Judo Federation) and ƉƵďlisŚed visƵal ŵaterials (Bradić, 2012)͘ sisƵal ŵaterial Ƶsed as a reference, visƵal 
reƉresentation of tŚe tŚree caliďration ŵetŚods, deŵos of tŚe sǇsteŵ in action, and eǆtra ŵaterials are availaďle in tŚe 
sƵƉƉleŵentarǇ folder Śere͘

Figure 1. Schematic of the real-time auditory system feedback loop

ZESh>dS Θ �ISChSSIKE
AltŚoƵgŚ tŚe ƉrototǇƉe is Ɖending evalƵation, tŚe roďƵstness of tŚe interaction conceƉt is sƵƉƉorted ďǇ literatƵre 
on ŵotor learning, ďioŵecŚanics, and aƵditorǇ ƉerceƉtion (Dyer et al., 2015)͘ Doveŵent sonification, tŚe realͲtiŵe 
conversion of ŵotion data to soƵnd, Śas ďeen increasinglǇ investigated as a tool to aƵgŵent ŵotor learning and enŚance 
ŵotor control for coŵƉleǆ ŵoveŵents, oŌen eǆƉlored in reŚaďilitation and sƉort (Schaffer et al., 2019)͘ AƵditorǇ and 
ŵƵsical ďiofeedďack aƉƉroacŚes take advantage of tŚe aƵditorǇ sǇsteŵ s͛ fine teŵƉoral resolƵtion and tŚe Ɖoǁer of 
ŵƵsic to ŵotivate and ŵediate ŵoveŵent to enŚance sensorǇ feedďack for ŵotor learning (Dyer et al., 2017). By  
ŵeaningfƵllǇ encoding taskͲrelevant ŵoveŵent inforŵation in a tiŵelǇ ŵanner tŚroƵgŚ soƵnd (Roddy et al., 2018), 
tŚese ŵetŚods enŚance tŚe acƋƵisition and retention of coŵƉleǆ ŵotor skills (Dyer et al., 2015)͘ dŚe sǇsteŵ is designed 
ǁitŚ older adƵlts in ŵind, aligning ǁitŚ conteŵƉorarǇ fallͲƉrevention strategies, as falls in older ƉeoƉle are a ŵajor 
p u b l i c  h e a l t h  c o n c e r n  (Masud et al., 2001)͘ dŚroƵgŚ strƵctƵred Ɖractice, individƵals can develoƉ strengtŚ, confidence, 
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and tŚe freedoŵ to reŵain active ǁitŚoƵt fear of falling͘ >ike fallͲƉrevention initiatives sƵcŚ as I �edste &ald in �enŵark, 
ǁŚicŚ coŵďines ďalance, cognitive, and reaction training to teacŚ safe falling͘ dŚe sǇsteŵ oīers a Śolistic, ŵotivating, 
and loǁͲcognitiveͲload learning eǆƉerience (I Bedste Fald, 2025). 

dŚe sǇsteŵ conceƉt can ďe adaƉted to ďotŚ Ɖrofessional and Śoŵe seƫngs͘ In Ɖrofessional environŵents sƵcŚ as jƵdo 
dojos, ƉŚǇsiotŚeraƉǇ clinics, and coŵŵƵnitǇ fallͲƉrevention Ɖrograŵs, instrƵctors can Ƶse it to Ɖrovide oďjective, realͲ
tiŵe feedďack dƵring sƵƉervised training sessions͘ &or Śoŵe Ƶse, tŚe longͲterŵ vision is to develoƉ a ŵoďile aƉƉlication 
tŚat reƋƵires onlǇ a sŵartƉŚone or taďlet caŵera, eliŵinating tŚe need for sƉecialiǌed eƋƵiƉŵent or tecŚnical eǆƉertise͘ 
dŚis ǁoƵld enaďle older adƵlts to Ɖractice indeƉendentlǇ in tŚeir living sƉaces, ǁitŚ tŚe aƉƉ Ɖroviding iŵŵediate aƵditorǇ 
gƵidance on tŚeir tecŚniƋƵe͘ dŚe ŵoďile version coƵld inclƵde Ɖrogress tracking, Ɖersonaliǌed diĸcƵltǇ adjƵstŵent, and 
reŵote ŵonitoring caƉaďilities for caregivers or ŚealtŚcare Ɖroviders͘ �Ǉ ŵaking tŚe tecŚnologǇ accessiďle and Ɖortaďle, 
tŚe sǇsteŵ aiŵs to sƵƉƉort longͲterŵ Ɖractice tŚat ďƵilds confidence and redƵces fallͲrelated injƵries in everǇdaǇ life͘ 
dŚis dƵalͲseƫng aƉƉroacŚ ensƵres tŚe sǇsteŵ can serve ďotŚ as a clinical training tool and a sƵstainaďle ŚoŵeͲďased 
fallͲƉrevention intervention͘ >iŵitations of tŚe Ɖresent ǁork inclƵde tŚat tŚe cƵrrent ƉrototǇƉe onlǇ addresses contact 
tiŵing and does not evalƵate fƵllͲďodǇ kineŵatics, alignŵent, or conteǆtͲsƉecific Ƶkeŵi selection dƵring dǇnaŵic 
scenarios͘ KverͲreliance on aƵditorǇ feedďack coƵld liŵit internal kinestŚetic aǁareness͖ tŚƵs, training sŚoƵld alternate 
ďetǁeen feedďack and selfͲgƵided Ɖractice͘ 

CONCL U S ION
te Śave introdƵced a realͲtiŵe sonification sǇsteŵ for ƵsŚiro Ƶkeŵi training tŚat converts safe falling ďioŵecŚanics into 
intƵitive aƵditorǇ feedďack͘ hsing Ɖose estiŵation and ŵelodic sonification, it delivers iŵŵediate, oďjective feedďack on 
ďodǇ contact tiŵing, ǁŚicŚ is crƵcial for Ɖreventing Śead and neck injƵries͘ dŚe sǇsteŵ is nonͲinvasive, coŵƉƵtationallǇ 
eĸcient, conceƉtƵallǇ straigŚƞorǁard, and adaƉtaďle across tŚe seven Ƶkeŵi levels͘ It can serve as a costͲeīective 
training tool for jƵdo instrƵction and fallͲƉrevention for older adƵlts͘ &ƵtƵre ǁork inclƵdes validation ǁitŚ target groƵƉs 
(older adults, beginners, rehabilitation patients) to evalƵate learning, confidence, and retention͘ Planned ƵƉgrades 
involve ŵƵltiͲcaŵera tracking, ŵacŚine learningʹďased error detection, and eǆƉansion to otŚer Ƶkeŵi tǇƉes and force 
integration͘ dŚis is tŚe first realͲtiŵe Ɖose estiŵationͲďased aƵditorǇ feedďack sǇsteŵ for Ƶkeŵi, and ǁe ďelieve it can 
consideraďlǇ aƵgŵent training Ɖractice, contriďƵting to a safer fƵtƵre for older adƵlts͘
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HEA� �IsE IE :h�K CAhSAdIKE AE� PZEsEEdIKE

Gary Jackson
Triangle Judo Club, Northern Ireland. Irish Judo Association

ABS TRACT
͞decŚniƋƵes Ƶsing Śead diving are dangeroƵs and ǁill ďe Ɖenalised ǁitŚ ŚansokƵͲŵake͘ &olloǁing tŚe safetǇ fraŵe 
of jƵdo, Ɖerforŵing jƵdo tŚroǁs sŚoƵld ďe done ǁitŚoƵt tŚe Śead going directlǇ to tŚe tataŵi͘ dŚe neck is not a verǇ 
strong Ɖart of tŚe ďodǇ͘ >anding first on tŚe Śead ǁitŚ tŚe oƉƉonent ďeŚind ƉƵts atŚletes at risk and in a verǇ dangeroƵs 
sitƵation͟ (International Judo Federation [IJF], 2023).

A Śead dive is tǇƉicallǇ, (but not exclusively) seen ǁŚere ƵcŚiͲŵata is aƩeŵƉted ǁitŚoƵt eīective kƵǌƵsŚi, (unbalancing 
an opponent) coŵďined ǁitŚ lack of rotation dƵring tsƵkƵri, (positioning to throw) and kake, (throwing execution).  

P al a v an i  e t  al . (2024) illƵstrate tŚe safe Ɖractice of jƵdo and ŚigŚligŚt tŚe dangers of Ɖoor eǆecƵtion͘   

Keywords: Coaching judo, Safety, Brain function, Head dive.

INTROD U CTION
tŚǇ is tŚis dangeroƵs in jƵdo ďƵt not in otŚer sƉorts͍

A ͞Śead dive͟ in individƵal dance or gǇŵnastic sƉorts is less likelǇ to resƵlt in injƵrǇ coŵƉared to jƵdo and otŚer contact 
s p o r t s , e .g . r u g b y .  Th i s  i s  b e c au s e  t h e  o p p o n e n t , (Uke in judo) ŵaǇ add significant iŵƉetƵs and force to tŚe doǁnǁard 
ƉressƵre on tŚe neck ǁŚicŚ increases tŚe risk of sƉinal injƵrǇ͘  <odokan :Ƶdo ǁas develoƉed to liŵit tŚe risk of injƵrǇ 
ǁŚile enaďling a fƵll contact activitǇ ǁitŚ ŵanǇ ƉŚǇsical, ŵental and edƵcational ďenefits͘  dŚe Śead dive goes against 
tŚis ƉrinciƉle and ƋƵite rigŚtlǇ resƵlts in a ƉenaltǇ ƵƉ to and inclƵding HansokƵͲDake, (disqualification) for tŚe Ɖrotection 
o f  To r i , (the person executing the throw or technique).  

PrevioƵs stƵdies Śave sƵggested tŚe need to revise training Ɖrotocols dƵe to tŚe nƵŵďer of injƵries in jƵdo training and 
coŵƉetition͘  PrevioƵs stƵdies Śave also sƵggested tŚat Śead dives coƵld ďe caƵsed ďǇ jƵdoka going against tŚe advice 
of coacŚes͘  te ǁoƵld sƵggest tŚat revised training Ɖrotocols are needed, Śoǁever tŚe Śead dive is an Ƶnintended resƵlt 
of jƵdo coacŚing ŵetŚods͘ dŚe Ɖotential danger is clear and descriďed ďǇ EakanisŚi et al͘ (2021).

dŚis revieǁ ŚoƉes to Ɖrovide evidence tŚat illƵstrates tŚe caƵse, scientific Ƶnderstanding and solƵtion so ǁe can ŵake 
cŚanges to training ŵetŚods and redƵce Śead dive injƵries͘

What is the cause of a head dive in judo?
AltŚoƵgŚ occasional Ƶnintentional errors can occƵr dƵring tŚe intense ƉŚǇsical activitǇ of jƵdo, ǁe are ǁitnessing far too 
ŵanǇ disƋƵalifications in jƵdo coŵƉetition ǁitŚ tŚe ƉossiďilitǇ of serioƵs or Ɖerŵanent injƵries͘  

ZeͲevalƵation tŚroƵgŚ ͞fresŚ eǇes͟ is alǁaǇs recoŵŵended in science, edƵcation, ǁork, sƉort, relationsŚiƉs, in otŚer 
ǁords all asƉects of life͘  &or tŚe ďasic Ɖrocess of learning jƵdo ǁe can look at tŚe ŵetŚod of ƵcŚiͲkoŵi, (repetitive 
practice) training in jƵdo͘  ZeƉetition of ŵoveŵent Śas ďeen tŚe cornerstone of jƵdo skills develoƉŵent since it s͛ 
inceƉtion͘  DanǇ coacŚes call tŚis ͞ŵƵscle ŵeŵorǇ͟ ǁŚicŚ is scientificallǇ incorrect, Śoǁever tŚe ďasic ƉrinciƉle of tŚeir 
intention is correct͘ So ďǇ reƉeating a safe and eīective ͞action ,͟ ǁe ŚoƉe to ďe aďle to eǆecƵte tŚis jƵdo tecŚniƋƵe 
safelǇ and eīectivelǇ ǁŚile Ƶnder ƉressƵre in sŚiai͘   
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But what if our uchi-komi is for a head dive? 
dŚis ŵaǇ soƵnd ridicƵloƵs ǁŚen seen in tŚis conteǆt, Ǉet ǁe see tŚis aroƵnd tŚe ǁorld in ŵost jƵdo training sessions͘ 
tŚǇ ǁoƵld anǇ coacŚ advocate training for a disƋƵalification let alone initiate tŚe Ɖractice of Śead diving Ǉet tŚis is ǁŚat 
ǁe oďserve͘ te ask coacŚes to look at tŚe ŵaƩer ǁitŚ an oƉen ŵind and fresŚ eǇes͘

METH OD S
>et s͛ first Ƶnderstand Śoǁ tŚe Ɖrocess of ƵcŚiͲkoŵi and randori ǁorks in tŚe ŚƵŵan ďodǇ͘  dŚe ďrain sends an electrical 
and or cŚeŵical signal to ŵƵscle fiďers caƵsing tŚeŵ to contract͘   dŚis is a fƵndaŵental conceƉt in ďasic scŚool science͘ 

�Ƶt ǁŚat caƵses tŚis ďrain activitǇ and Śoǁ did it get tŚere͍

A Ɖart of tŚe ďrain naŵed tŚe ŚiƉƉocaŵƉƵs is tŚoƵgŚt to ďe ǁŚere ŵeŵories are initiallǇ stored͘ A neǁ eǆƉerience froŵ 
anǇ of tŚe senses ǁill activate tŚe ŚiƉƉocaŵƉƵs dƵring ǁaking ŚoƵrs, or even ǁŚile dreaŵing͘ dŚis Ɖrocess ŵakes tŚe 
ďrain a verǇ ďƵsǇ Ɖlace͘  dŚese eǆƉeriences ŵaǇ tŚen ďe stored as ͞ ŵeŵories͟ in otŚer Ɖarts of tŚe ďrain͘ :Ƶdo ŵeŵories 
are likelǇ stored as a coͲactivitǇ of neƵrons across diīerent areas dƵe to tŚe coŵƉleǆ, ŵƵltidiŵensional natƵre of jƵdo͘ 
Inforŵation ďetǁeen neƵrons is Ɖassed tŚroƵgŚ electrical iŵƉƵlses called action Ɖotentials͘ tŚen ŵeŵories are ďeing 
forŵed, sǇnaƉses ďetǁeen neƵrons tŚat are active at tŚe tiŵe ǁill doŵinate otŚer ǁeaker or less Ƶsed sǇnaƉses͘   In 
tŚis ǁaǇ ǁe Śave a ŚierarcŚǇ of ŵeŵorǇ recall and sƵďseƋƵent ƉŚǇsical action in relation to jƵdo activitǇ͘ dŚis coŵďined 
ǁitŚ tŚe so called, ͞figŚt or ŇigŚt͟ resƉonse resƵlts in a sƉecific action froŵ tŚe ďrain to ŵƵscle fiďres͘ dŚis Śas notŚing 
to do ǁitŚ ǁŚat is coŵŵonlǇ called ͞ŵƵscle ŵeŵorǇ͟ ǁŚicŚ is a fƵnction of ŵitocŚondria͘ do ƉƵt tŚis Ɖrocess into tŚe 
conteǆt of jƵdo develoƉŵent, hcŚiͲkoŵi ďecoŵes tŚe reƉeated Ɖrocess of ďƵilding roďƵst, doŵinant neƵral sǇnaƉses͘ 
dŚe Ƶltiŵate aiŵ is to deliver a fast and eīective resƉonse to a jƵdo stiŵƵlƵs ǁŚile Ƶnder ƉŚǇsical and ŵental ƉressƵre 
of sŚiai via tŚe doŵinant sǇnaƉse roƵte created ďǇ ƵcŚiͲkoŵi and randori, (free practice)͘ hltiŵatelǇ tŚis is tŚe ďiological 
Ɖrocess to develoƉ and deliver seirǇokƵ ǌenǇo, (maximum efficiency with minimum effort)͘ dŚe role of tŚe jƵdo coacŚ is 
crƵcial for tŚe ƉrodƵction of tŚese sǇnaƉses dƵring jƵdo training (Marcora & Sarkar, 2018; Babiloni et al., 2010).

D I S CU S S ION
Hoǁ can jƵdo coacŚes ŚelƉ Ɖrevent Śead dives͍

An eǆƉerienced sƉorts coacŚ sŚoƵld ďe aďle to vieǁ tŚeir coacŚing ŵetŚods criticallǇ froŵ varioƵs angles͘ dŚis oŌen 
reƋƵires coacŚes to stoƉ, look and reͲevalƵate oƵr coacŚing Śaďits and Ɖrocesses͘ SelfͲevalƵation can oŌen ďe cŚallenging 
for coacŚes dƵe to tŚe natƵre of tŚe role͘

>et s͛ get to tŚe sŚarƉ end of jƵdo Śead dive caƵsation͘

AnǇ ŵetŚodical, reƉeated ŵoveŵent reƋƵiring tŚe Śead and sƉinal colƵŵn to ďe in a doǁnǁard ŵotion directlǇ inline 
and toǁards tŚe groƵnd ǁŚere tŚe Śead is in danger of iŵƉact͘ dŚis is not tŚe saŵe as tŚe endͲresƵlt, i͘e͘ definition of 
a Śead dive, ďƵt a definition of caƵsation͘

dŚe ŵost coŵŵon eǆaŵƉle of ͞ Śead dive ƵcŚiͲkoŵi͟ can ďe seen regƵlarlǇ dƵring clƵď and sƋƵad jƵdo ǁarŵ ƵƉ sessions͘

A gǇŵnastic Śandstand to forǁard roll͘   

Kr, looking at tŚis anotŚer ǁaǇ, a Śead dive ƵcŚiͲkoŵi͘ te sŚoƵld noǁ Ƶnderstand ǁŚǇ tŚis is jƵst asking for troƵďle in 
tŚe forŵ of Ɖotential Ɖerŵanent injƵrǇ and ͬ or disƋƵalification͘

ArgƵŵent for cƵrrent ŵetŚods͍

If it s͛ good enoƵgŚ for a jƵdoka like SŚoeŚi Kno tŚen I sŚoƵld ďe aďle to coacŚ it͘   

ArgƵŵent against͍

do cŚildren or anǇ jƵdoka ǁitŚ a fraction of tŚe instinctive last second rotation eǆeŵƉlified ďǇ Kno͍  
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te ǁoƵld sƵggest tŚat is taking a ŵassive risk ǁŚen tŚere are eƋƵallǇ eīective, safe alternatives͘

RES U L TS
Eever alloǁ jƵdoka to tƵck tŚeir Śead Ƶnder in training͘ AlǁaǇs instill rotation and Ƶnderstanding of tŚe direction of 
tŚroǁ froŵ daǇ one novice to fƵll tiŵe coŵƉetitive adƵlt jƵdoka͘  

e͘g͘ a Śandstand to jƵdo sŚoƵlder roll, (Mae Mawari Ukemi) EKd tŚe coŵŵon Ɖractice of Śandstand to Śead dive 
gǇŵnastic forǁard roll͘  See tŚe iŵages ďeloǁ͘

CONCL U S ION
Soŵe siŵƉle cŚanges to ǁarŵ ƵƉ eǆercises and jƵdo Ɖractice ǁill resƵlt in ďrain ŵessages instrƵcting ŵƵscle fiďers to 
contract Ƶnder tŚe ƉressƵre of jƵdo coŵƉetition, (Shiai) to forŵ sŚoƵlder, neck and Śead rotation aǁaǇ froŵ danger͘  
dŚese rotation reƉetitions sŚoƵld ďe started earlǇ for all novice jƵdoka͘ tŚere coacŚes are ŵaking cŚanges for cƵrrent 
jƵdoka ǁŚo ŵaǇ Śave forŵed a Śaďit of Śead dive in tŚeir jƵdo roƵtine, an eǆƉlanation of tŚe cŚange ǁill ďe necessarǇ 
togetŚer ǁitŚ enoƵgŚ reƉetition to overǁrite eǆisting Śead dive resƉonses͘

Handstand to head dive.
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Handstand to shoulder roll.
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Vito Aufieri 
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ABS TRACT
dŚis Ɖrofessional vieǁƉoint Ɖresents tŚe oƵtcoŵes and reŇections froŵ an ongoing initiative aiŵed at Ɖroŵoting 
ƉŚǇsical and ƉsǇcŚological ǁellďeing aŵong senior citiǌens in Dalta tŚroƵgŚ tŚe Ɖractice of adaƉted :Ƶdo͘ Since ϮϬϮϮ, 
ŵore tŚan one ŚƵndred ƉarticiƉants Śave joined tŚe Ɖrograŵŵe across tŚree hniversitǇ of Dalta hϯA coƵrses and 
ǁeeklǇ sessions organised ǁitŚ tŚe SǁieƋi >ocal CoƵncil ϲϱн Prograŵŵe͘ dŚe eǆƉerience confirŵs tŚat :Ƶdo oīers a 
Śolistic and safe sǇsteŵ of ƉŚǇsical edƵcation tŚat iŵƉroves ďalance, ƉostƵre, and confidence in older adƵlts͘ �eǇond 
learning to fall safelǇ, ƉarticiƉants ďenefit froŵ training ďalance to Ɖrevent falls, ďƵilding trƵst in tŚeir ŵoveŵent, and 
rediscovering tŚe joǇ of ƉŚǇsical eǆƉression͘ dŚis ƉaƉer integrates scientific insigŚts ǁitŚ Ɖractical coacŚing eǆƉerience 
to sƵƉƉort tŚe inclƵsion of :ƵdoͲďased ďalance edƵcation in coŵŵƵnitǇ ŚealtŚ Ɖrograŵŵes for older ƉoƉƵlations͘

Keywords: Judo, seniors, balance, fall prevention, wellbeing, physical activity, ageing

INTROD U CTION
&alls are aŵong tŚe leading caƵses of injƵrǇ and loss of indeƉendence in adƵlts over siǆtǇͲ five͘ According to tŚe torld 
HealtŚ Krganiǌation (2021), one in tŚree ƉeoƉle over siǆtǇͲfive eǆƉeriences at least one fall everǇ Ǉear͘  Preventing falls 
reƋƵires not onlǇ ƉŚǇsical conditioning ďƵt also confidence, coordination, and aǁareness of ŵoveŵent͘ :Ƶdo, as a 
traditional ŵartial art created ďǇ :igoro <ano, eŵƉŚasises ďalance (kuzushi), controlled ŵoveŵent, and resƉect͘ dŚese 
ƉrinciƉles align closelǇ ǁitŚ tŚe needs of senior ǁellďeing͘

dŚroƵgŚ tŚe hniversitǇ of Dalta hϯA and tŚe SǁieƋi >ocal CoƵncil ϲϱн Ɖrograŵŵe, adaƉted :Ƶdo sessions ǁere 
introdƵced to address ďotŚ tŚe ƉŚǇsical and ƉsǇcŚological diŵensions of ageing͘ dŚe initiative eǆƉlored Śoǁ :Ƶdo can 
ďe Ƶsed not onlǇ to teacŚ safe falling tecŚniƋƵes ďƵt also to Ɖrevent falls tŚroƵgŚ ďalanceͲfocƵsed training and cognitive 
e n g ag e m e n t .

METH OD S
�etǁeen ϮϬϮϮ and ϮϬϮϱ, aƉƉroǆiŵatelǇ ϭϬϬ adƵlts aged ďetǁeen ϲϬ and 8Ϯ Ǉears ƉarticiƉated in ǁeeklǇ or ďiǁeeklǇ 
sessions͘ EacŚ cǇcle inclƵded an eigŚtͲ to tenͲǁeek Ɖrograŵŵe coŵďining ďalance training, ŵoďilitǇ, and safe falling 
instrƵction͘ Sessions ǁere

Śeld in tŚree hϯA localitiesͶsalleƩa, Dosta, and PaolaͶand an ongoing ǁeeklǇ class in SǁieƋi͘ EacŚ session lasted ϳϱ 
to ϵϬ ŵinƵtes and ǁas strƵctƵred as folloǁs:

• tarŵͲƵƉ and joint ŵoďilitǇ eǆercises

• Static and dǇnaŵic ďalance drills ;singleͲleg stance, tandeŵ ǁalking, sŚiŌing ǁeigŚtͿ

• &Ƶndaŵental :Ƶdo ƉostƵres and ŵoveŵents adaƉted to seniors͛ coŵfort levels

• IntrodƵction to Ƶkeŵi ;safe fallingͿ ǁitŚ Ɖrogressive Ňoor tecŚniƋƵes

• Partner eǆercises eŵƉŚasising ŵƵtƵal resƉect and coŵŵƵnication

• CoolͲdoǁn stretcŚing and ďreatŚing aǁareness
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Kďservational notes and ƉarticiƉant feedďack ǁere Ƶsed to evalƵate Ɖerceived iŵƉroveŵents in ďalance, confidence, 
and enjoǇŵent͘ Eo ƋƵantitative ŵeasƵreŵents ǁere taken, ďƵt ƋƵalitative oďservation and reƉeated ƉarticiƉation 
indicated fƵnctional and ŵotivational gains͘

RES U L TS
ParticiƉants deŵonstrated noticeaďle iŵƉroveŵents in ƉostƵral control and coordination aŌer several ǁeeks of Ɖractice͘ 
DanǇ reƉorted greater confidence in everǇdaǇ activities sƵcŚ as ǁalking, cliŵďing stairs, or standing ƵƉ froŵ a cŚair͘  A 
coŵŵon oďservation ǁas a redƵction in tŚe fear of falling, acŚieved tŚroƵgŚ Ɖrogressive eǆƉosƵre to controlled descent 
and recoverǇ ŵoveŵents͘ Several ƉarticiƉants ǁitŚ ŵild ďalance diĸcƵlties or sedentarǇ ďackgroƵnds eǆƉressed 
reneǁed entŚƵsiasŵ for ŵoveŵent͘ dŚe coŵďination of ďalance eǆercises and social interaction aƉƉeared to reinforce 
ďotŚ ƉŚǇsical and eŵotional ǁellďeing͘

&roŵ a ďioŵecŚanical ƉersƉective, regƵlar Ɖractice iŵƉroved ƉroƉrioceƉtive aǁarenessͶ tŚe aďilitǇ to sense ďodǇ 
Ɖosition in sƉace͘ dŚis sƵƉƉorts eǆisting literatƵre linking ŵartial arts to enŚanced neƵroŵƵscƵlar coordination in older 
ƉoƉƵlations (Krstulović, 2018).

Doreover, engageŵent in :Ƶdo drills stiŵƵlated cognitive Ɖrocessing related to reaction tiŵe, aƩention, and decisionͲ
ŵaking, coŵƉleŵenting stƵdies on eǆercise and cognitive ageing (Callan et al., 2021).
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D I S CU S S ION
dŚe findings ŚigŚligŚt tŚe dƵal valƵe of :Ƶdo as ďotŚ a Ɖreventive and tŚeraƉeƵtic aƉƉroacŚ for seniors͘ hnlike traditional 
fitness classes, :Ƶdo integrates ŵental concentration ǁitŚ ŵoveŵent eĸciencǇ͘ ParticiƉants ŵƵst anticiƉate and resƉond 
to sŚiŌing ďalance, ǁŚicŚ strengtŚens ďotŚ neƵral and ŵƵscƵlar coordination͘ dŚis tǇƉe of coŵƉleǆ ŵotor learning Śas 
ďeen associated ǁitŚ ŵaintaining cognitive ŇeǆiďilitǇ in ageing adƵlts (WHO, 2021).

EƋƵallǇ iŵƉortant are tŚe ƉsǇcŚosocial ďenefits: tŚe dojo seƫng Ɖroŵotes ŵƵtƵal resƉect, eƋƵalitǇ, and encoƵrageŵent, 
creating a safe environŵent for selfͲdiscoverǇ͘

&or instrƵctors, tŚe cŚallenge lies in adaƉting traditional :Ƶdo ŵetŚodologǇ to older adƵlts ǁitŚoƵt losing its essence͘ 
Progressive instrƵctionͶstarting ǁitŚ seated ďalance ǁork, ŵoving to standing drills, and eventƵallǇ to controlled 
fallingͶƉroved eīective͘ dŚe tataŵi environŵent Ɖrovided ƉŚǇsical safetǇ and ƉsǇcŚological reassƵrance͘ Dost notaďlǇ, 
tŚe ƉrinciƉle of ΖŵƵtƵal ǁelfare and ďenefitΖ (Jita Kyoei) caŵe alive as ƉarticiƉants ŚelƉed one anotŚer, reinforcing 
coŵŵƵnitǇ connection͘

P RACTICAL  IMP L ICATIONS
dŚe iŵƉleŵentation of adaƉted :Ƶdo for older adƵlts reƋƵires cooƉeration ďetǁeen sƉort organisations, local coƵncils, 
and ŚealtŚ edƵcators͘ CoŵŵƵnitǇͲďased initiatives like tŚose condƵcted ǁitŚ tŚe hniversitǇ of Dalta and SǁieƋi 
>ocal CoƵncil deŵonstrate tŚat ŵiniŵal resoƵrces are needed to acŚieve significant iŵƉact͘ A soŌ ŵat area, Ɖatient 
instrƵction, and an eŵƉŚasis on resƉect and safetǇ are tŚe foƵndation͘ dŚe Ɖrograŵŵe can ďe reƉlicated ďǇ otŚer 
ŵartial arts coacŚes tŚroƵgŚ sŚort training ŵodƵles on ageing ƉŚǇsiologǇ and risk ŵanageŵent͘

CONCL U S ION
:Ƶdo Ɖrovides an eīective ŵodel for lifelong learning and active ageing͘ �Ǉ ŵerging traditional ŵartial arts ƉŚilosoƉŚǇ 
ǁitŚ ŵodern ƉrinciƉles of geriatric fitness, it enaďles seniors to regain confidence, ŵoďilitǇ, and social connection͘ As 
ƉoƉƵlations age gloďallǇ, incorƉorating adaƉted :Ƶdo into coŵŵƵnitǇ Ɖrograŵŵes coƵld significantlǇ redƵce fall risk 
and Ɖroŵote overall ǁellďeing͘ &ƵtƵre develoƉŵent of tŚis initiative ŵaǇ inclƵde forŵal ďalance testing, longitƵdinal 
stƵdies, and collaďorative researcŚ ǁitŚ Ƶniversities and ŚealtŚ agencies͘
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E�hCAdIKE IE DK�EZE :h�K

Mojmir Kovač, 
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ABS TRACT
dŚe ƉrinciƉle of :ita <Ǉoei (mutual growth and development), forŵƵlated ďǇ tŚe foƵnder of jƵdo, :igoro <ano, constitƵtes 
one of tŚe fƵndaŵental ƉrinciƉles of jƵdo͘ It transcends tŚe ďoƵndaries of sƉort and fƵnctions as a Ƶniversal etŚical 
gƵideline͘

dŚis article analǇǌes tŚe ƉŚilosoƉŚical roots of tŚis ƉrinciƉle, tŚe ǁaǇs in ǁŚicŚ it is ŵanifested, or neglected, in 
conteŵƉorarǇ coŵƉetitive jƵdo, and tŚe Ɖossiďilities of reintegrating it as an edƵcational tool͘

dŚe article also eǆaŵines tŚe Doral Code, ǁŚicŚ aƩeŵƉts to serve as a sƵďstitƵte for :ita <Ǉoei, and eǆƉlains ǁŚǇ it 
c an n o t  r e p l ac e  i t .

SƉecial aƩention is devoted to tŚe Ɖrojects :ita <Ǉoei ϭ and :ita <Ǉoei Ϯ, ǁŚicŚ reƉresent tŚe Ɖractical iŵƉleŵentation of 
valƵes ǁitŚin a Ɖedagogical fraŵeǁork͘ dŚese Ɖrojects enaďled tŚe definition of foƵr neǁ valƵes, tŚe develoƉŵent of a 
ŵetŚodologǇ for teacŚing valƵes, tŚe design of a cƵrricƵlƵŵ and teacŚing Ɖlan, as ǁell as a ŚierarcŚǇ of teacŚing titles͘ 
dŚe article ŚigŚligŚts tŚe significance of tŚese resƵlts for conteŵƉorarǇ jƵdo and ƉroƉoses fƵrtŚer develoƉŵent ǁitŚin 
tŚe fraŵeǁork of :ita <Ǉoei ϯ͘

Keywords: Judo, Jita Kyoei, Moral Code, Jigoro Kano, education, teaching values, project implementation

INTROD U CTION
:Ƶdo is ŵƵcŚ ŵore tŚan a sƉort͘ Its foƵnder, :igoro <ano, conceived it as a coŵƉreŚensive sǇsteŵ of ƉŚǇsical training, 
intellectƵal develoƉŵent, and ŵoral edƵcation͘ He designed jƵdo as an edƵcational ŵetŚod groƵnded in tŚe ƉrinciƉle of 
:ita <Ǉoei (mutual prosperity and growth)͘ dŚis ƉrinciƉle transcends tŚe ďoƵndaries of sƉort and fƵnctions as a Ƶniversal 
etŚical gƵideline͘

tŚile tŚe conceƉt of :ita <Ǉoei is oŌen ŵentioned in jƵdo ƉŚilosoƉŚǇ, feǁ stƵdies Śave sǇsteŵaticallǇ eǆƉlored Śoǁ it 
can ďe translated into Ɖedagogical Ɖractice and ŵoral edƵcation todaǇ͘

dŚis article seeks to address tŚe folloǁing ƋƵestion: Hoǁ can tŚe ƉrinciƉle of :ita <Ǉoei once again ďecoŵe a carrier of 
edƵcation in ŵodern jƵdo, and Śoǁ can it ďe taƵgŚt ŵetŚodologicallǇ͍ dodaǇ, jƵdo is oŌen Ƶnderstood ƉriŵarilǇ as an 
KlǇŵƉic sƉort, ǁŚere ŵedals doŵinate͘ In tŚis Ɖrocess, <ano s͛ original vision of jƵdo as an edƵcational tool leading tŚe 
individƵal and tŚe coŵŵƵnitǇ toǁard Śolistic develoƉŵent Śas ďeen ƉartiallǇ lost͘

As a coƵnterďalance to tŚe sƉortification of jƵdo, &rencŚ ŵasters forŵƵlated tŚe Doral Code, intended to introdƵce 
ǇoƵng jƵdoka to tŚe ŵoral diŵension of tŚe sƉort͘ Hoǁever, analǇsis Śas sŚoǁn tŚat tŚe Doral Code is too narroǁ and 
does not reacŚ tŚe ďreadtŚ of :ita <Ǉoei͘

ConteŵƉorarǇ tŚeories of ŵoral edƵcation (e.g., Shields & Bredemeier, 2001) eŵƉŚasiǌe tŚat valƵes in sƉort sŚoƵld ďe 
taƵgŚt intentionallǇ, not leŌ to cŚance or iŵitation͘

&or tŚis reason, it is necessarǇ to reoƉen tŚe discƵssion on tŚe significance of :ita <Ǉoei and to reconsider it in tŚe conteǆt 
of ŵodern sƉort and edƵcation͘ dŚe ƉƵrƉose of tŚis article is to deŵonstrate tŚat :ita <Ǉoei is not ŵerelǇ a Śistorical 
ŵaǆiŵ, ďƵt can also todaǇ serve as a fƵndaŵental carrier of edƵcation in jƵdo, Ɖrovided it is ƉroƉerlǇ Ƶnderstood, 
taƵgŚt, and integrated into Ɖractice͘

dŚe article Ɖresents Ɖractical solƵtions for teacŚing tŚe valƵes of :ita <Ǉoei͘ do tŚis end, tŚe Doral Code Śas ďeen 
eǆƉanded ǁitŚ foƵr neǁ valƵes͘ dŚe ŵain eŵƉirical eǆaŵƉles are draǁn froŵ tŚe ErasŵƵsн sƉort Ɖrojects :ita <Ǉoei ϭ 
and :ita <Ǉoei Ϯ, as ǁell as froŵ tŚe draŌ Ɖroject :ita <Ǉoei ϯ͘
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METH OD S
dŚe ŵetŚods aƉƉlied in tŚis stƵdǇ ǁere cŚosen to eǆƉlore Śoǁ tŚe original ƉrinciƉle of :ita <Ǉoei can ďe reinterƉreted 
and aƉƉlied ǁitŚin conteŵƉorarǇ jƵdo ƉedagogǇ͘

An iŵƉortant Ɖart of oƵr researcŚ consisted of a literatƵre analǇsis͘ dŚroƵgŚ it, ǁe ǁanted to deterŵine tŚe eǆact 
ŵeaning of tŚe slogan :ita <Ǉoei and tŚe Ɖrocess tŚroƵgŚ ǁŚicŚ :igoro <ano arrived at tŚis idea͘ te Ƶsed tŚe ǁorks 
of testern jƵdo eǆƉerts ǁŚo translated <ano s͛ original ǁritings and dreǁ inforŵation froŵ soƵrces of tŚe <odokan 
DƵseƵŵ in dokǇo͘ In addition, ǁe eǆaŵined tŚe reasons for tŚe creation of tŚe Doral Code and researcŚed ǁŚen and in 
ǁŚat ǁaǇ it ǁas forŵƵlated͘ In doing so, ǁe relied on tŚe ǁorks of &rencŚ aƵtŚors and on ŵaterials froŵ leading jƵdo 
organiǌations ʹ tŚe EƵroƉean :Ƶdo hnion (EJU) and tŚe International :Ƶdo &ederation (IJF).

te also inclƵded in tŚe researcŚ ŵaterials ƉreƉared ǁitŚin tŚe ErasŵƵsн sƉort Ɖrojects :ita <Ǉoei ϭ and :ita <Ǉoei Ϯ͘ 
titŚin tŚese Ɖrojects, ǁe carried oƵt seŵinars and Ɖresentations on teacŚing valƵes tŚroƵgŚ jƵdo in seven coƵntries 
(Portugal, France, Italy, Slovenia, Croatia, Hungary, and Romania)͘ A total of ϭϱϳ jƵdo coacŚes ƉarticiƉated in tŚese 
edƵcational activities͘ dŚese coacŚes ǁere not directlǇ inclƵded in tŚe researcŚ͖ instead, ǁe taƵgŚt tŚeŵ Śoǁ to teacŚ 
valƵes tŚroƵgŚ jƵdo͘ �ased on oƵr oďservations and inforŵal conversations dƵring tŚe seŵinars, ǁe gained valƵaďle 
insigŚt into Śoǁ coacŚes Ƶnderstand and aƉƉlǇ tŚe ƉrinciƉles of :ita <Ǉoei and tŚe Doral Code in tŚeir Ɖedagogical 
Ɖractice͘

�ased on tŚese eǆƉeriences and reŇections, ǁe later ďegan develoƉing a ƋƵestionnaire to eǆƉlore in ŵore detail Śoǁ ǁell 
coacŚes knoǁ tŚe ƉrinciƉle of :ita <Ǉoei and ǁŚetŚer and in ǁŚat ǁaǇ tŚeǇ teacŚ valƵes tŚroƵgŚ jƵdo͘ dŚe ƋƵestionnaire 
(which, at the time of writing this paper, had not yet been completed) ǁill ďe sent ďǇ eͲŵail to oƵr jƵdo coacŚes ǁitŚ 
ǁŚoŵ ǁe cooƉerated in tŚe ŵentioned Ɖrojects͘

dŚe findings of tŚese analǇses and fƵtƵre data collection ǁill ďe Ƶsed in tŚe develoƉŵent of tŚe conceƉtƵal ŵodel :ita 
<Ǉoei ϯ, ǁŚicŚ ǁill reƉresent an innovative Ɖedagogical aƉƉroacŚ to teacŚing etŚics tŚroƵgŚ jƵdo Ɖractice͘

RES U L TS
te analǇǌed tŚe ŵeaning of tŚe ƉrinciƉle of :ita <Ǉoei and coŵƉared it ǁitŚ tŚe &rencŚ Doral Code, ǁŚicŚ ǁas later 
adoƉted ďǇ ďotŚ tŚe E:h (www.eju.net) and tŚe I:& (www.ijf.org) as an edƵcational ŵetŚod for ǇoƵng jƵdoka͘

:igoro <ano descriďed <odokan :Ƶdo as an edƵcational ŵetŚod foƵnded on tŚe etŚical ƉrinciƉle of :ita <Ǉoei͘ He ǁas 
gƵided ďǇ tŚe idea tŚat an individƵal ŵƵst develoƉ in all asƉects: ƉŚǇsical, intellectƵal, and ŵoral, reƉresented ďǇ tŚe 
:aƉanese eǆƉressions Zeitai Śo (body), S h o b u n  h o  (mind), and SŚƵsŚin Śo (spirit).

In ϭ88ϲ, tŚe :aƉanese Dinister of EdƵcation, Dori Arinori (Gatling, 2021), convened a groƵƉ of siǆ eǆƉerts and 
intellectƵals, aŵong ǁŚoŵ ǁas <ano͘ dŚeir ǁork ǁas ƉriŵarilǇ groƵnded in tŚe ƉŚilosoƉŚǇ of Herďert SƉencer s͛ 
EdƵcation: IntellectƵal, Doral and PŚǇsical͘ dŚe groƵƉ ƉrodƵced a ϵϬͲƉage ďook on edƵcation, ǁŚicŚ inclƵded tŚe slogan 
:ita ŚeiritsƵ (“self and others standing side by side”).

<ano Śiŵself translated :ita <Ǉoei as ͞ŵƵtƵal ǁelfare and ďenefit͟ (Erasmus, Jita Kyoei, 2021)͘ He arrived at tŚis final 
forŵƵlation tŚroƵgŚ a series of derivations: :iko no kansei (self-perfection), da no kansei (self-realization through the 
realization of others), and :inrƵi kǇoei (the flourishing of humanity) (Cunningham).

Kn tŚis ďasis, <ano articƵlated tŚe slogan :ita <Ǉoei: :i (self and others), K y o  (mutual, reciprocal, shared), and Ei (success, 
growth, prosperity)͘ SƵŵŵariǌed, tŚis ŵeans ͞ŵƵtƵal ƉrosƉeritǇ and ďenefit͟ or ͞ŵƵtƵal groǁtŚ and develoƉŵent͘͟  A 
ŵore Ɖrecise translation coƵld ďe ͞ŵƵtƵal ƉrosƉeritǇ tŚroƵgŚ ŵǇ eīorts and tŚe eīorts of otŚers͘͟

&or <ano, :ita <Ǉoei ǁas tŚe Ƶltiŵate goal of Ɖersonal develoƉŵent for everǇ individƵal͘ He ďelieved tŚat societǇ is 
coŵƉosed of individƵals and tŚat tŚe onlǇ ǁaǇ for societǇ to Ɖrogress is tŚroƵgŚ tŚe groǁtŚ of its ŵeŵďers͘ As Śe 
stated: ͞If ǁe ǁisŚ to ŵake a ŵeaningfƵl contriďƵtion to tŚe develoƉŵent of societǇ, ǁe ŵƵst first iŵƉrove oƵrselves͘͟

<ano argƵed tŚat edƵcation ŵƵst ďe tŚe lifelong goal of tŚe individƵal, ďƵt life itself ŵƵst also ďe oriented toǁard tŚe 
ďenefit of societǇ͘ He ǁent so far as to claiŵ: ͞If an individƵal is not ƵsefƵl to societǇ, Śis life Śas no ŵeaning͘͟  &roŵ tŚis 
Śe derived tŚe Ƶltiŵate goal of jƵdo: ͞to cƵltivate a selfͲrealiǌed individƵal ǁŚo, ǁitŚ Śis knoǁledge and eǆƉerience, 
contriďƵtes to tŚe groǁtŚ of societǇ͘͟
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DƵtƵal inŇƵence, Śoǁever, also generates ŵƵtƵal resƉonsiďilitǇ͘ dŚe individƵal͛s first resƉonsiďilitǇ to societǇ is to take 
c ar e  o f  o n e s e l f  (Cadot, 2014)͘ &roŵ tŚis, Cadot conclƵdes: ͞dŚe individƵal ŵƵst ďe Ɖlaced at tŚe center of a triangle, 
ǁŚose sides are Ɖersonal asƉirations (individual goals), aďilities (applied effort), and social needs͘͟

Values derived from jita kyoei

�ased on tŚe analǇsis of tŚe slogan :ita <Ǉoei, ǁe identified foƵr keǇ valƵes:

• SelfͲrealiǌation: tŚe life goal of iŵƉroving oneself ;:iko no kanseiͿ,

• ProactivitǇ: contriďƵting to tŚe groǁtŚ of societǇ tŚroƵgŚ one s͛ knoǁledge and eǆƉerience ;:inrƵi kǇoeiͿ,

• ZesƉonsiďilitǇ: acting for tŚe ďenefit of societǇ, acknoǁledging ŵƵtƵal inŇƵences and ŵƵtƵal resƉonsiďilities 
;da no kanseiͿ,

• drƵst: ǁŚen I ďenefit, tŚe otŚer also ďenefits с reciƉrocitǇ͖ genƵine groǁtŚ is onlǇ Ɖossiďle tŚroƵgŚ cooƉeration 
;:itaͿ͘

do tŚis, it is necessarǇ to add �en (good) froŵ tŚe ƉrinciƉle of SeirǇokƵ ǌenǇo, since actions ŵƵst aiŵ at tŚe good of all, 
not ŵerelǇ at tŚe advantage of ƉarticƵlar groƵƉs͘

Analysis of the moral code

�ernard Didan, a &rencŚ jƵdo ŵaster, togetŚer ǁitŚ Śis colleagƵes, created tŚe Doral Code of :Ƶdo͘ titŚ tŚis, tŚeǇ 
initiated a caŵƉaign to raise coacŚes͛ aǁareness tŚat jƵdo is ŵore tŚan tŚe ƉƵrsƵit of ŵedals͘ Didan ǁas disaƉƉointed 
ǁitŚ tŚe sƉortification of jƵdo, as Śe ďelieved tŚat coŵƉetitive jƵdo ǁas driŌing aǁaǇ froŵ <ano s͛ original foƵndations 
and even retƵrning to jƵͲjitsƵ (Brousse, 2021).

dŚe Doral Code consists of eigŚt valƵes͘ dŚe cŚoice of tŚe nƵŵďer eigŚt ǁas likelǇ deliďerate, as in Asian cƵltƵre it 
sǇŵďoliǌes good fortƵne, ǁŚile tŚe Śoriǌontal figƵre eigŚt also reƉresents infinitǇ͘ dŚe Doral Code ǁas oĸciallǇ 
Ɖresented in ϭϵ8ϱ͘

Didan derived soŵe of tŚese valƵes froŵ tŚe saŵƵrai code descriďed ďǇ Inaǌo Eitoďe in �ƵsŚido: dŚe SoƵl of :aƉan͘ 
Eitoďe eǆƉlains Śoǁ, in feƵdal :aƉan, vassals and Ɖrofessional ǁarriors (samurai) ǁere edƵcated (Nitobe, 1991). Th e  
saŵƵrai ǁas a Ɖrofessional soldier ǁŚo Śad to oďeǇ Śis lord and ǁas eǆƉected to die for Śiŵ oƵt of Śonor͘

dŚe valƵes descriďed in tŚe ďook inclƵde jƵstice, coƵrage, ďenevolence, Ɖoliteness, trƵtŚfƵlness or sinceritǇ, Śonor, and 
dƵtǇ or loǇaltǇ͘ &oƵr of tŚese (courage, politeness, sincerity, honor) ǁere incorƉorated into tŚe Doral Code, to ǁŚicŚ 
ŚƵŵilitǇ, resƉect, selfͲcontrol, and friendsŚiƉ ǁere added͘

Limitations of the moral code

AltŚoƵgŚ tŚe Doral Code encoŵƉasses certain diŵensions (e.g., respect, sincerity, courage), it reŵains too narroǁ to 
caƉtƵre tŚe fƵll ŵeaning of :ita <Ǉoei͘

dŚe reasons are as folloǁs:

• It ǁas not designed as a reƉlaceŵent for :ita <Ǉoei ďƵt as a Ɖractical Ɖedagogical tool,

• It fƵnctions as a siŵƉlified solƵtion, since ŵanǇ coacŚes neitŚer knoǁ nor teacŚ tŚe ƉrinciƉle of :ita <Ǉoei,

• titŚin tŚe conteǆt of coŵƉetition and ŵedals, it Ɖrovides a ŵore accessiďle fraŵeǁork ďƵt risks oďscƵring tŚe 
deeƉer ŵeaning of jƵdo,

• If :ita <Ǉoei is reƉlaced ďǇ tŚe Doral Code, tŚe essence of jƵdo as an edƵcational ŵetŚod cŚanges, redƵcing it 
ŵerelǇ to tŚe ďeŚavior of jƵdoka dƵring coŵƉetition͘

The Moral Code as an Invention of Tradition
Didan and Śis colleagƵes eīectivelǇ created a ͞neǁ tradition͘͟  dŚroƵgŚ discƵssions, ǁe foƵnd tŚat tŚe ŵajoritǇ of 
jƵdoka ŵistakenlǇ ďelieve tŚat tŚe Doral Code ǁas tŚe ǁork of :igoro <ano͘
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Eric Hoďsďaǁŵ and derence Zanger, in dŚe Invention of dradition (1983), define invented tradition as ͞a set of Ɖractices, 
norŵallǇ governed ďǇ overtlǇ or tacitlǇ acceƉted rƵles and of a ritƵal or sǇŵďolic natƵre, ǁŚicŚ seek to incƵlcate certain 
valƵes and norŵs of ďeŚavior ďǇ reƉetition, ǁŚicŚ aƵtoŵaticallǇ iŵƉlies continƵitǇ ǁitŚ tŚe Ɖast͟ (Cunningham).

:Ƶdoka Śave, in a sense, acceƉted tŚe Doral Code as a sƵďstitƵte for :ita <Ǉoei ďecaƵse tŚe laƩer is diĸcƵlt to Ƶnderstand͘ 
It Śas also ďeen adoƉted for ŵore Ɖractical reasons, sƵcŚ as tŚe aƉƉealing Ɖosters disƉlaǇed on dojo ǁalls͘

Practical implementation
Ot h e r  c o u n t r i e s  (www.judobund.de), folloǁing tŚe &rencŚ eǆaŵƉle, ďegan creating tŚeir oǁn ŵoral codes, and even 
:aƉan develoƉed a siŵilar Ɖroject, DIE�͘

&or tŚis reason, ǁe added foƵr :ita <Ǉoei valƵes to tŚe eigŚt valƵes of tŚe Doral Code͘ te develoƉed a cƵrricƵlƵŵ 
and teacŚing Ɖlan for all tǁelve valƵes, along ǁitŚ a ŵetŚodologǇ for tŚeir instrƵction͘ In addition, ǁe estaďlisŚed a 
ŚierarcŚǇ of teacŚing titles (Mediator, Mediator Trainer, Trainer of Mediator Trainers) and condƵcted training Ɖrograŵs 
for Dediator and Dediator drainer certifications in seven coƵntries͘ All of tŚese coacŚes ǁill also receive a ƋƵestionnaire 
on :ita <Ǉoei via eŵail͘

dŚe resƵlts of tŚe :ita <Ǉoei ϭ and Ϯ Ɖrojects deŵonstrate tŚat valƵes can ďe taƵgŚt sǇsteŵaticallǇ and sƵstainaďlǇ, 
tŚereďǇ increasing tŚe eīectiveness of edƵcation and strengtŚening tŚe connection ďetǁeen ƉŚilosoƉŚǇ and Ɖractice͘

Connections with japanese society
In analǇǌing tŚe conceƉt of :ita <Ǉoei, ǁe encoƵntered siŵilar slogans Ƶsed in :aƉanese societǇ and corƉorate cƵltƵre͘ 
dŚe ŵost notaďle eǆaŵƉles inclƵde: <aiǌen (continuous improvement, Toyota), K y o s e i  (the spirit of cooperation, Canon), 
Ikigai (a sense of purpose that gives motivation for life).

D I S CU S S ION
dŚe resƵlts confirŵ tŚat tŚe ƉrinciƉle of :ita <Ǉoei is oŌen neglected in conteŵƉorarǇ jƵdo dƵe to tŚe doŵinant eŵƉŚasis 
on coŵƉetitive resƵlts͘ dŚe reasons for tŚis are ŵƵltifaceted: insƵĸcient Ƶnderstanding of <ano s͛ ƉŚilosoƉŚǇ, cƵltƵral 
diīerences ďetǁeen :aƉan and EƵroƉe, and tŚe aďsence of sǇsteŵatic ŵetŚods for teacŚing valƵes͘ dŚe Doral Code, 
ǁŚicŚ Śas ďeen eŵďraced ďǇ tŚe jƵdo coŵŵƵnitǇ as an iŵƉortant tool for edƵcating ǇoƵng jƵdoka, is too narroǁ to 
serve as a sƵďstitƵte for :ita <Ǉoei͘

A central Ɖroďleŵ in tŚe teacŚing of :ita <Ǉoei and tŚe Doral Code is tŚe lack of sƵďstantive knoǁledge of tŚese ƉrinciƉles 
aŵong jƵdo coacŚes͘ CoacŚes freƋƵentlǇ do not teacŚ :ita <Ǉoei or tŚe Doral Code ďecaƵse tŚeǇ are Ƶnfaŵiliar ǁitŚ 
tŚeŵ, do not fƵllǇ Ƶnderstand tŚeŵ, and lack tŚe Ɖedagogical skills to conveǇ tŚeŵ͘ A Ɖarallel can ďe draǁn ǁitŚ 
tŚe teacŚing of jƵdo kata, ǁŚicŚ are also oŌen neglected ďecaƵse ŵanǇ coacŚes do not knoǁ tŚeŵ͘ dŚe coŵŵon 
jƵstification is tŚat coŵƉetitive jƵdo does not alloǁ sƵĸcient tiŵe for kata Ɖractice͘ In tŚis ǁaǇ, tŚe Śolistic edƵcational 
diŵension is reƉlaced ďǇ a oneͲdiŵensional logic of ŵedals, ǁŚicŚ diverges significantlǇ froŵ tŚe verǇ reasons jƵdo ǁas 
originallǇ created͘

The Significance of the Four New Values
dŚe ƉroƉosed ƵƉdate of tŚe Doral Code ǁitŚ foƵr additional valƵes ŵakes it Ɖossiďle to eǆƉand, clarifǇ, and conteŵƉoriǌe 
tŚe ƉrinciƉle of :ita <Ǉoei͘ dŚe inclƵsion of selfͲrealiǌation, resƉonsiďilitǇ, trƵst, and ƉroactivitǇ reƉresents an iŵƉortant 
enŚanceŵent of tŚe traditional Doral Code͘ dŚese valƵes ŚelƉ ďridge tŚe gaƉ ďetǁeen :ita <Ǉoei and tŚe Doral Code͘ 
dŚis ŵeans tŚat valƵes are no longer transŵiƩed onlǇ iŵƉlicitlǇ or tŚeoreticallǇ in tŚe forŵ of sŚort slogans Ƶsed for ďelt 
eǆaŵinations, ďƵt can instead ďe taƵgŚt sǇsteŵaticallǇ, jƵst like tŚe tecŚnical eleŵents of jƵdo͘

In tŚis ǁaǇ, tŚe teacŚing of valƵes in jƵdo ďecoŵes a Ɖlanned, strƵctƵred, and ƉracticallǇ aƉƉlicaďle Ɖrocess͘ It is essential 
tŚat coacŚes Ɖerceive valƵes not as an ƵnnecessarǇ addition, ďƵt as an integral Ɖart of everǇ training session͘

Remaining Challenges
CŚallenges Ɖersist: Śoǁ to adeƋƵatelǇ train coacŚes in tŚe Ƶse of tŚese ŵetŚods, Śoǁ to integrate valƵes into eǆisting 
Ɖrograŵs, and Śoǁ to secƵre tŚe sƵƉƉort of sƉorts institƵtions͘ titŚoƵt institƵtional sƵƉƉort, tŚe iŵƉleŵentation of 
tŚe neǁ ŵodel ǁoƵld reŵain liŵited͘
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In tŚis conteǆt, tŚe :ita <Ǉoei ϯ Ɖroject Ɖrovides an oƉƉortƵnitǇ to test tŚis ŵodel in Ɖractice͘ It oīers a fraŵeǁork 
tŚat coŵďines ŵentorsŚiƉ, institƵtional sƵƉƉort, and Ɖroŵotion tŚroƵgŚ international organiǌations͘ titŚ eīective 
Ɖroŵotion and a clearer eǆƉlanation of ǁŚat :ita <Ǉoei is and ǁŚat it ŵeans, tŚe international jƵdo federation coƵld 
ensƵre tŚat tŚis slogan ďecoŵes recogniǌaďle aŵong jƵdoka and tŚe ďroader ƉƵďlic, siŵilar to tŚe ǁellͲknoǁn conceƉts 
of <aiǌen, <Ǉosei, and Ikigai͘

titŚ :ita <Ǉoei as a recogniǌaďle slogan, jƵdo ǁoƵld acƋƵire an even stronger edƵcational and etŚical advantage over 
otŚer sƉorts, ǁŚicŚ lack coŵƉaraďle etŚical ƉrinciƉles eŵďedded ǁitŚin tŚeir disciƉlines͘

CONCL U S ION
dŚe analǇsis sŚoǁs tŚat :ita <Ǉoei reƉresents an ideal toǁard ǁŚicŚ everǇ jƵdoka, and indeed everǇ individƵal ǁitŚin 
societǇ, sŚoƵld asƉire͘ tŚile tŚe Doral Code is a ƵsefƵl Ɖedagogical tool, it is too narroǁ to encoŵƉass tŚe entiretǇ of 
K an o ’ s  p h i l o s o p h y .

dŚe addition of neǁ valƵes, selfͲrealiǌation, resƉonsiďilitǇ, trƵst, and ƉroactivitǇ, to tŚe Doral Code alloǁs :ita <Ǉoei to ďe 
translated into a conteŵƉorarǇ conteǆt and ŵore directlǇ connected ǁitŚ tŚe cŚallenges of ŵodern societǇ͘ If jƵdo is to 
once again serve as an instrƵŵent of edƵcation, valƵes ŵƵst ďe taƵgŚt as sǇsteŵaticallǇ as jƵdo tecŚniƋƵes, in tŚe forŵ 
of a ͞kata of valƵes͘͟  dŚis reƋƵires coacŚes to acƋƵire neǁ knoǁledge, eŵďrace Ɖedagogical aƉƉroacŚes, and receive 
institƵtional sƵƉƉort͘

dŚe governing jƵdo organiǌations, E:h and I:&, sŚoƵld integrate valƵeͲďased edƵcation into coacŚing licenses͘ Eational 
jƵdo federations sŚoƵld introdƵce :ita <Ǉoei ŵodƵles in coacŚ edƵcation Ɖrograŵs͘ titŚin clƵďs, tŚe ͞kata of valƵes͟ 
sŚoƵld ďecoŵe a regƵlar Ɖart of ďasic training͘

dŚe Ɖilot Ɖroject :ita <Ǉoei ϯ, ǁŚicŚ foresees a ŵentoring netǁork and Ɖroŵotion tŚroƵgŚ tŚe I:& AcadeŵǇ and national 
federations, coƵld serve as a concrete steƉ in tŚis direction͘

hltiŵatelǇ, ǁe retƵrn to :igoro <ano: jƵdo ǁas not conceived as a coŵƉetition for ŵedals, ďƵt as a ǁaǇ of life tŚat 
edƵcates individƵals and ďrings ďenefits to tŚe coŵŵƵnitǇ͘ Zeviving and eǆƉanding tŚe ƉrinciƉle of :ita <Ǉoei in ŵodern 
jƵdo ensƵres tŚat jƵdo reŵains faitŚfƵl to its roots ǁŚile siŵƵltaneoƵslǇ ďecoŵing relevant for tŚe fƵtƵre, ďotŚ as a 
sƉort and as an edƵcational tool͘

dŚroƵgŚ focƵsed eīorts in eǆƉlaining and teacŚing tŚe ŵeaning of :ita <Ǉoei, jƵdoka can ďecoŵe ͞ďearers of tŚe sƉirit 
of :ita <Ǉoei͘͟

dŚe trƵe sƉirit of jƵdo is not caƉtƵred ŵerelǇ in ǁriƩen valƵes, ďƵt in ƉeoƉle ǁŚo eŵďodǇ tŚose valƵes͘ dŚe ďearer of 
tŚe sƉirit of :ita <Ǉoei is tŚe teacŚer, ŵentor, and role ŵodel ǁŚo, tŚroƵgŚ action ratŚer tŚan ǁords, eǆeŵƉlifies tŚe 
ƉrinciƉle of ŵƵtƵal groǁtŚ͘ SƵcŚ a Ɖerson Ƶses tŚeir strengtŚ not for doŵination ďƵt to ƵƉliŌ otŚers͘ >ike a candle tŚat 
can ligŚt anotŚer ǁitŚoƵt losing its oǁn Ňaŵe, tŚe ďearer of tŚe sƉirit sƉreads valƵes tŚroƵgŚ eǆaŵƉle͘

dŚe sƉirit of :ita <Ǉoei: selfͲrealiǌation, ŵƵtƵal ďenefit, cooƉeration, collective groǁtŚ, and resƉonsiďilitǇ (toward oneself, 
toward others, and toward the world).

dŚe Doral Code is an eǆcellent Ɖedagogical aid tŚat reŵinds jƵdoka tŚat jƵdo is ŵore tŚan sƉort͘ Its sŚortcoŵings, 
Śoǁever, lie in its inaďilitǇ to ŵatcŚ tŚe ďreadtŚ of tŚe :ita <Ǉoei ƉrinciƉle and in its lack of gƵidance on Śoǁ to teacŚ 
valƵes͘ dŚis vision ǁas alreadǇ foreseen ďǇ :igoro <ano s͛ son, Zisei <ano, ǁŚo sƵŵŵariǌed tŚe edƵcational ŵission of 
jƵdo as folloǁs: ͞ In order to save tŚeŵ froŵ tŚis sitƵation, a ƉrinciƉle of jƵdo, ďased on tŚe ŵaǆiŵƵŵ eĸciencǇ conceƉt, 
sŚoƵld ďe aƉƉlied as one asƉect of ŵodern societǇ and, as a natƵral resƵlt of tŚe aƉƉlication of tŚe ƉrinciƉle of ŵaǆiŵƵŵ 
eĸciencǇ, a ŵƵtƵal ǁelfare and ƉrosƉeritǇ is ďelieved to ďe tŚe onlǇ eīective ǁaǇ to ease and neƵtraliǌe tŚe forces 
aŵong tŚese individƵals and organiǌations͘͟

dŚis reŇection reinforces tŚe idea tŚat tŚe essence of jƵdo lies not in victorǇ, ďƵt in tŚe creation of a societǇ gƵided ďǇ 
eĸciencǇ, ŵƵtƵal ǁelfare, and Ɖeace aŵong ƉeoƉle͘
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ABS TRACT
Coŵďat sƉorts sƵcŚ as jƵdo are increasinglǇ recognised as eīective veŚicles for sƵƉƉorting ǇoƵtŚ develoƉŵent, 
ƉarticƵlarlǇ aŵong ǇoƵng ƉeoƉle facing disadvantages, ďeŚavioƵral cŚallenges, or social eǆclƵsion͘ dŚis ƉaƉer sǇntŚesises 
case stƵdǇ evidence froŵ jƵdoͲďased interventions delivered ďetǁeen ϮϬϮϮ and ϮϬϮϰ across scŚools and coŵŵƵnities 
in five h< regions (Clacton, Leicester, Wolverhampton, Surrey, and Perth)͘ :Ƶdo ǁas Ƶsed as an everǇdaǇ veŚicle for 
engageŵent ratŚer tŚan as a controlled eǆƉeriŵental intervention͘ dŚe interventions  engaged over ϭϮϬ cŚildren 
and adolescents (aged 8–17) identified as at risk of eǆclƵsion, loǁ in confidence, or ǁitŚ liŵited access to sƉort͘ �ata 
soƵrces inclƵded aƩendance and ďeŚavioƵr records, stƵdent and staī reŇections, and Ɖarental testiŵonies͘ &indings 
consistentlǇ ŚigŚligŚted iŵƉroveŵents in eŵotional regƵlation, confidence, Ɖeer relationsŚiƉs, and scŚool engageŵent͘ 
&or eǆaŵƉle, one scŚool reƉorted a ϳϱй redƵction in sƵsƉensions folloǁing tŚe Ɖrograŵŵe, ǁŚile otŚers oďserved 
ƉarticiƉants joining local jƵdo clƵďs aŌer initial eǆƉosƵre͘ dŚe resƵlts deŵonstrate tŚe valƵe of jƵdo as a loǁͲcost, 
scalaďle, and inclƵsive intervention aligned ǁitŚ edƵcational and ƉƵďlic ŚealtŚ Ɖriorities͘ IŵƉortantlǇ, tŚeǇ illƵstrate 
Śoǁ tŚe strƵctƵred cŚallenge, disciƉline, and resƉect eŵďedded in jƵdo can foster resilience and ďelonging aŵong ŚardͲ
toͲreacŚ ǇoƵtŚ͘ dŚese ƉracticeͲled insigŚts sƵƉƉort fƵrtŚer coͲconstrƵcted researcŚ into tŚe longͲterŵ edƵcational, 
ƉsǇcŚological, and coŵŵƵnitǇ iŵƉacts of jƵdoͲďased interventions͘

Keywords: judo, youth development, emotion regulation, school engagement, case studies

INTROD U CTION
SƉortͲďased interventions are increasinglǇ recognised as tools for iŵƉroving ǇoƵng ƉeoƉle s͛ ƉŚǇsical, eŵotional, and 
ďeŚavioƵral ǁellďeing, ƉarticƵlarlǇ in disadvantaged coŵŵƵnities (Bailey et al., 2009; Coalter, 2013)͘ tŚile ŵainstreaŵ 
teaŵ sƉorts doŵinate Ɖrovision, coŵďat sƉorts sƵcŚ as jƵdo oīer strƵctƵred, valƵesͲdriven conteǆts for Ɖersonal 
develoƉŵent tŚroƵgŚ cŚallenge, disciƉline, and resƉect (Vertonghen & Theeboom, 2010)͘ :Ƶdo, foƵnded on seirǇokƵ 
z e n y o  (maximum efficiency) and jita kǇoei (mutual welfare and benefit), Ɖrovides a ƵniƋƵe seƫng for fostering eŵotional 
regƵlation, confidence, and social skills (Lakes & Hoyt, 2004).

Zecent fraŵeǁorks sƵcŚ as >ane s͛ CA>D ŵodel (Cultivating Awareness, Learning, and Mastery) ŚigŚligŚt Śoǁ coŵďat 
sƉorts can redƵce anger and violence ďǇ eǆƉlicitlǇ linking ƉŚǇsical cŚallenge ǁitŚ eŵotional regƵlation, goalͲseƫng, and 
r e s i l i e n c e  (Lane, 2025)͘ CA>D integrates ďeŚavioƵr cŚange tŚeorǇ, ƉarticƵlarlǇ tŚe CKDͲ� ŵodel (Michie et al., 2011), 
and ŵood regƵlation fraŵeǁorks (Beedie et al., 2022) to deŵonstrate Śoǁ strƵctƵred sƉort can Ɖrovide ŵotivation, 
caƉaďilitǇ, and oƉƉortƵnitǇͶtŚe tŚree Ɖillars reƋƵired for ďeŚavioƵr cŚange͘ dŚis conceƉtƵal foƵndation sƵƉƉorts tŚe 
argƵŵent tŚat jƵdoͲďased interventions can address ďotŚ individƵal vƵlneraďilities (e.g., emotional dysregulation) and 
s y s t e m i c  b ar r i e r s  (e.g., low access to sport) ďǇ eŵďedding ƉsǇcŚological learning ǁitŚin ƉŚǇsical Ɖractice͘

dŚis stƵdǇ aiŵs to sǇntŚesise case stƵdǇ evidence froŵ jƵdoͲďased interventions delivered in h< scŚools and coŵŵƵnitǇ 
seƫngs ďetǁeen ϮϬϮϮ and ϮϬϮϰ, in order to evalƵate Śoǁ jƵdo contriďƵtes to ǇoƵtŚ develoƉŵent͘
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METH OD S
dŚis ǁas a retrosƉective, natƵralistic evalƵation of jƵdo sessions delivered as Ɖart of norŵal scŚool and coŵŵƵnitǇ 
activitǇ͘ Prograŵŵes ǁere not ƉreͲdesigned as researcŚ interventions͖ ratŚer, data ǁere collated aŌerǁards to 
Ƶnderstand eŵerging ƉaƩerns and sŚared oƵtcoŵes͘ dŚis stƵdǇ Ƶsed a ŵƵltiͲsite case stƵdǇ aƉƉroacŚ to eǆaŵine 
tŚe oƵtcoŵes of jƵdoͲďased interventions delivered in scŚool and coŵŵƵnitǇ seƫngs across siǆ h< locations͘ EacŚ 
intervention ǁas indeƉendentlǇ organised ďǇ local scŚool staī, coacŚes, or develoƉŵent oĸcers, and data ǁas later 
coŵƉiled and analǇsed to identifǇ sŚared tŚeŵes and reƉorted oƵtcoŵes͘ dŚe aiŵ ǁas to caƉtƵre tŚe iŵƉact of jƵdo as 
a ďeŚavioƵral and inclƵsionͲfocƵsed intervention for cŚildren and ǇoƵng ƉeoƉle considered disengaged or Ƶnderserved 
ďǇ traditional scŚool sƉort Ɖrovision͘

hnlike a controlled intervention stƵdǇ, tŚis Ɖroject analǇsed natƵrallǇ occƵrring jƵdo Ɖrograŵŵes tŚat ǁere alreadǇ 
rƵnning in scŚools and clƵďs͘ dŚe researcŚ teaŵ sǇntŚesised eǆisting records and reŇections aŌer deliverǇ to identifǇ 
recƵrring oƵtcoŵes and ŵecŚanisŵs͘ dŚis aƉƉroacŚ Ɖrioritises ecological validitǇ and realͲǁorld relevance over 
e x p e r i m e n t al  c o n t r o l .

Seƫngs and ƉarticiƉants͘ Interventions took Ɖlace in Clacton CoƵntǇ HigŚ ScŚool (Essex), KrcŚard Dead AcadeŵǇ 
(Leicester), KƵr >adǇ and St CŚad CatŚolic AcadeŵǇ (Wolverhampton), ƉriŵarǇ and jƵnior scŚools in SƵrreǇ (via School 
Games), and PertŚ 'raŵŵar ScŚoolͬcoŵŵƵnitǇ clƵďs (Scotland)͘ ParticiƉants (n > 120; ages 8–17) ǁere identified 
as vƵlneraďle dƵe to ďeŚavioƵral cŚallenges, loǁ confidence, Ɖoor aƩendance, SEE� (special educational needs and 
disability), or liŵited access to sƉort͘

Intervention format. 
:Ƶdo ǁas Ƶsed as an everǇdaǇ veŚicle for engageŵent ratŚer tŚan as a controlled eǆƉeriŵental intervention͘ All 
interventions Ƶsed jƵdo as tŚe central deliverǇ ŵecŚanisŵ, facilitated ďǇ ƋƵalified coacŚes ǁitŚ eǆƉerience in inclƵsive 
and scŚoolͲďased sƉort͘ dŚe forŵat varied ďǇ site, reŇecting tŚe realities of scŚool tiŵetaďling, staĸng, and coŵŵƵnitǇ 
resoƵrces͘ dŚis variaďilitǇ is a strengtŚ, as it deŵonstrates tŚat jƵdo can ďe ŇeǆiďlǇ eŵďedded ǁitŚin eǆisting sǇsteŵs 
Ͷ enŚancing ecological validitǇ ďǇ sŚoǁing Śoǁ interventions ǁork Ƶnder realͲǁorld conditions ratŚer tŚan controlled 
laďoratorǇ seƫngs͘ decŚniƋƵes Ɖracticed inclƵded &Ƶndaŵental Doveŵents, hkeŵi (Breakfalls), �asic Standing 
decŚniƋƵes (Nage-waza) and �asic 'roƵndǁork (Ne-waza)

�eliverǇ ŵodes inclƵded:

• Prograŵŵes varied ďetǁeen ϰʹϭϬ ǁeeks, tǇƉicallǇ involving ǁeeklǇ ϰϱʹϲϬͲŵinƵte sessions ǁitŚin PE or 
enricŚŵent tiŵetaďles͘ All sessions took Ɖlace on ŵats ǁitŚ ƉarticiƉants in jƵdogi͘ Activities inclƵded ǁarŵͲ
ƵƉs, Ƶkeŵi ;ďreakfallsͿ, ďasic standing tŚroǁs ;nageͲǁaǌaͿ, and groƵndǁork ;neͲǁaǌaͿ͘

• ParticiƉants continƵed tŚeir norŵal PE and eǆtracƵrricƵlar activities͖ tŚe jƵdo sessions ǁere integrated into 
eǆisting Ɖrovision͘

• dargeted enricŚŵent: SŵallͲgroƵƉ sessions tiŵetaďled for cŚildren identified as vƵlneraďle ;e͘g͘, tŚose at risk 
of eǆclƵsion, ǁitŚ SEE� needs, or ǁitŚ Ɖoor aƩendanceͿ͘ dŚese sessions Ɖrovided focƵsed sƵƉƉort ǁitŚin tŚe 
scŚool daǇ͘

• Pastoral and ďeŚavioƵr Ƶnits: In soŵe scŚools, jƵdo ǁas eŵďedded ǁitŚin Ɖastoral care tiŵetaďles, aligning 
ǁitŚ ďroader ďeŚavioƵr ŵanageŵent strategies͘

• SingleͲdaǇ events and festivals: >argerͲscale jƵdo taster daǇs and ScŚool 'aŵes coŵƉetitions ǁere Ƶsed to 
introdƵce groƵƉs of stƵdents to jƵdo in an engaging, celeďratorǇ conteǆt͘ dŚese oŌen inclƵded ŵedals, ďelts, 
and certificates, oīering visiďle reǁards and iŵŵediate recognition͘

• CoŵŵƵnitǇ linkage: Several interventions inclƵded ƉatŚǁaǇs into local jƵdo clƵďs, Ɖroviding continƵitǇ ďeǇond 
scŚool and reinforcing oƉƉortƵnities for sƵstained ƉarticiƉation͘

Connection to CKDͲ�͘ Ecological validitǇ ŵeant tŚat interventions natƵrallǇ aligned ǁitŚ tŚe tŚree drivers of ďeŚavioƵr 
cŚange:

• CaƉaďilitǇ: StƵdents develoƉed ƉŚǇsical skills ;tŚroǁs, falls, ŚoldsͿ alongside ƉsǇcŚological skills ;selfͲregƵlation, 
disciƉline, eŵotional controlͿ͘
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• KƉƉortƵnitǇ: Sessions ǁere eŵďedded into tŚe eǆisting scŚool tiŵetaďle and sƵƉƉorted ďǇ trƵsted adƵlts, 
ŵeaning stƵdents Śad strƵctƵred, accessiďle oƉƉortƵnities to ƉarticiƉate͘

• Dotivation: dŚe Ƶse of visiďle reǁards ;ďelts, certificatesͿ, relational reinforceŵent ;Ɖraise froŵ coacŚesͬ
teacŚersͿ, and Ɖersonal Ɖride in Ɖrogression fostered ďotŚ eǆtrinsic and intrinsic ŵotivation͘

Connection to CA>D͘ dŚe varied deliverǇ conteǆts also reŇected CA>D s͛ eŵƉŚasis on CƵltivating Aǁareness, >earning, 
and DasterǇ:

• StƵdents ďecaŵe aǁare of tŚeir eŵotions tŚroƵgŚ tŚe iŵŵediate feedďack of jƵdo Ɖractice ;e͘g͘, sƵccess or 
failƵre in a tŚroǁͿ͘

• dŚeǇ learned strategies for control and Ɖersistence ǁitŚin a resƉecƞƵl, rƵleͲďoƵnd conteǆt͘

• Kver tiŵe, tŚeǇ develoƉed ŵasterǇ, transferring skills froŵ tŚe dojo into classrooŵs, friendsŚiƉs, and faŵilǇ 
l i f e .

In sƵŵ, tŚe diversitǇ of deliverǇ forŵats strengtŚens tŚe ecological validitǇ of tŚe interventions, sŚoǁing tŚat jƵdo can 
ďe adaƉted to diīerent edƵcational realities ǁŚile still engaging tŚe CKDͲ� drivers of ďeŚavioƵr cŚange and folloǁing 
tŚe CA>D ƉatŚǁaǇ toǁard eŵotional groǁtŚ and resilience͘

In terŵs of ŵeasƵres, no forŵal ƉsǇcŚoŵetric scales ǁere Ƶsed͘ Eŵotional regƵlation, ďeŚavioƵr, and confidence 
ǁere inferred froŵ eǆisting scŚool ďeŚavioƵr and aƩendance records, teacŚer and coacŚ oďservations, and ƋƵalitative 
reŇections froŵ stƵdents and Ɖarents͘

Data collection
do enŚance rigor and eĸciencǇ in oƵr tŚeŵatic analǇsis, ǁe Ƶsed artificial intelligence tools (large language models 
/ AI-assisted coding) for initial coding and ƉaƩern detection, draǁing on Ɖrecedents sƵcŚ as HoltroƉ et al͘ (2024) and 
dƵroďov, CoǇle, Θ Harding (2024), ǁŚo Śave sŚoǁn tŚat AI can reliaďlǇ sƵƉƉort initial stages of ƋƵalitative data Ɖrocessing 
ǁŚile Ɖreserving researcŚerͲled tŚeŵe develoƉŵent͘ HƵŵan oversigŚt ǁas aƉƉlied to verifǇ AIͲsƵggested codes, adjƵst 
conteǆt and ŵeaning, and integrate findings into tŚe CKDͲ� ͬ CA>D fraŵeǁork͘

RES U L TS
&indings across sites sŚoǁed consistent iŵƉroveŵents in eŵotional regƵlation, ďeŚavioƵr, confidence, and scŚool 
engageŵent͘ �esƉite ŵetŚodological variation, tŚe coŵďined resƵlts Ɖrovide strong ƉracticeͲďased evidence of jƵdo s͛ 
iŵƉact in cŚallenging edƵcational seƫngs͘

ϭ͘ Eŵotional regƵlation and ďeŚavioƵr͘  :Ƶdo ƉarticiƉation ǁas linked ǁitŚ greater selfͲcontrol and feǁer classrooŵ 
incidents͘ At KrcŚard Dead AcadeŵǇ, sƵsƉensions fell ďǇ ϳϱй aŵong girls and ϱϬй aŵong ďoǇs͘ In Clacton and PertŚ, 
teacŚers descriďed ͞transforŵational͟ cŚanges in aƩention and Ɖeer interactions, ǁŚile SƵrreǇ scŚools reƉorted ďeƩer 
rƵleͲfolloǁing and coƵrtesǇ͘

Ϯ͘ Confidence and ďelonging͘ StƵdents reƉorted increased Ɖride and connection͘ At KƵr >adǇ and St CŚad, PE ƉarticiƉation 
aŵong girls rose ďǇ Ϯϲй͘ SƵrreǇ and IƉƉon :Ƶdo events gave disengaged ƉƵƉils visiďle sƵccess, ŵedals, and recognition, 
ǁitŚ soŵe girls continƵing jƵdo at clƵďs͘ Kne SƵrreǇ case ŚigŚligŚted tǁo ďrotŚers ǁŚose ƉarticiƉation eǆtended to 
faŵilǇ engageŵent and asƉirations for Ɖrogression͘

ϯ͘ ScŚool engageŵent͘ AƩendance and ƉƵnctƵalitǇ iŵƉroved͘ At KrcŚard Dead, ϲϬй of ƉarticiƉants gained at least ϱй 
in aƩendance͖ at KƵr >adǇ and St CŚad, aƩendance rose froŵ ϳϳй to 88й͘ In PertŚ, stƵdents ƉrevioƵslǇ aƩending less 
tŚan Śalf tŚe tiŵe ďegan reͲengaging ǁitŚ scŚool͘

D I S CU S S ION
dŚe findings Ɖrovide coŵƉelling evidence of jƵdo s͛ Ɖotential as a scŚoolͲ and coŵŵƵnitǇͲďased intervention͘ 
IŵƉroveŵents in eŵotional regƵlation, confidence, and aƩendance ǁere oďserved across diverse conteǆts, sƵƉƉorting 
jƵdo as a Ňeǆiďle, valƵesͲďased tool for ǇoƵtŚ engageŵent͘
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dŚe CKDͲ� ŵodel (Michie et al., 2011) oīers a strƵctƵred eǆƉlanation for ǁŚǇ tŚese interventions ǁorked͘ :Ƶdo 
enŚanced caƉaďilitǇ ďǇ teacŚing ďotŚ ƉŚǇsical skills (throws, falls, holds) and ƉsǇcŚological skills (self-regulation, 
confidence, respect)͘ It created oƉƉortƵnitǇ ďǇ eŵďedding sessions ǁitŚin scŚools and oīering inclƵsive forŵats tŚat 
reacŚed cŚildren otŚerǁise eǆclƵded froŵ sƉort͘ &inallǇ, it increased ŵotivation ďǇ Ɖroviding iŵŵediate recognition 
(belts, certificates), visiďle Ɖrogression, and a sense of ďelonging͘ dŚe sǇnergǇ of tŚese tŚree eleŵents eǆƉlains ǁŚǇ ǇoƵng 
ƉeoƉle engaged and ǁŚǇ ďeŚavioƵr cŚange ǁas oďserved͘ dŚis aligns ǁitŚ ďroader evidence tŚat eīective interventions 
ŵƵst tackle ŵƵltiƉle ďeŚavioƵral deterŵinants siŵƵltaneoƵslǇ (Michie et al., 2011; Greenhalgh & Papoutsi, 2018).

dŚe CA>D ŵodel (Lane, 2025) fƵrtŚer illƵstrates Śoǁ coŵďat sƉorts interventions cƵltivate aǁareness of eŵotions, 
foster learning of adaƉtive strategies, and develoƉ ŵasterǇ tŚroƵgŚ reƉetition͘ KƵr case stƵdǇ findings ŵirror tŚese 
stages: stƵdents reƉorted ďecoŵing ŵore aǁare of tŚeir eŵotional triggers, learning to ŵanage tŚeŵ in strƵctƵred jƵdo 
seƫngs, and transferring tŚese skills into classrooŵs and Ɖeer relationsŚiƉs͘ CA>D tŚerefore Ɖrovides ďotŚ a tŚeoretical 
rationale and a Ɖractical ďlƵeƉrint for scaling sƵcŚ Ɖrograŵŵes͘

dŚese resƵlts are consistent ǁitŚ Ɖrior evidence tŚat ŵartial arts training can iŵƉrove selfͲcontrol and redƵce aggression 
(Lakes & Hoyt, 2004; Lafuente et al., 2021; Vertonghen & Theeboom, 2010)͘ tŚat distingƵisŚes tŚis stƵdǇ is tŚe ecological 
validitǇ: interventions ǁere delivered in realͲǁorld, disadvantaged seƫngs ǁŚere traditional aƉƉroacŚes oŌen fail 
(Coalter, 2013)͘ dŚis ŚigŚligŚts tŚe Ɖoǁer of jƵdo as ďotŚ an accessiďle sƉort and a ƉsǇcŚosocial intervention͘

FigƵre ϭ: Integration of tŚe CKDͲ� fraŵeǁork ǁitŚ tŚe CA>D ŵodel to eǆƉlain ďeŚavioƵr cŚange in jƵdo interventions͘

dŚis stƵdǇ s͛ natƵralistic design ŵeans tŚere ǁas no control groƵƉ, ƉreͲƉost standardised ŵeasƵreŵent, or consistent 
data caƉtƵre across sites͘ Hoǁever, tŚis ecological realisŵ strengtŚens tŚe findings͛ relevance to everǇdaǇ edƵcational 
and coŵŵƵnitǇ seƫngs͘ Kverall, jƵdo oīered a strƵctƵred, valƵesͲďased conteǆt tŚat fostered confidence, resilience, and 
Ɖositive relationsŚiƉs ǁitŚ scŚool͘ Its ƵniƋƵe coŵďination of cŚallenge, resƉecƞƵl contact, and ŵoral edƵcation aligns 
ǁitŚ ďeŚavioƵr cŚange ŵodels sƵcŚ as CKDͲ� (Michie et al., 2011) and CA>D (Lane, 2025), eŵƉŚasising ŵotivation, 
oƉƉortƵnitǇ, and caƉaďilitǇ develoƉŵent͘ dŚese resƵlts sƵƉƉort eŵďedding jƵdo into scŚool inclƵsion and ǁellďeing 
strategies, ǁŚile fƵtƵre researcŚ sŚoƵld eǆaŵine longͲterŵ eīects on resilience, aƩainŵent, and sƵstained ƉŚǇsical 
activitǇ͘

CONCL U S ION
dŚis ƉracticeͲled stƵdǇ deŵonstrates tŚat jƵdo interventions can foster ŵeaningfƵl iŵƉroveŵents in eŵotional 
regƵlation, ďeŚavioƵr, confidence, and scŚool engageŵent aŵong disadvantaged ǇoƵtŚ͘ �Ǉ sitƵating tŚese findings 
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ǁitŚin tŚe CKDͲ� and CA>D fraŵeǁorks, ǁe illƵstrate Śoǁ jƵdo not onlǇ engages ǇoƵng ƉeoƉle ďƵt also ďƵilds 
transferaďle life skills tŚat redƵce risk of disengageŵent and antisocial ďeŚavioƵr͘  &ƵtƵre researcŚ sŚoƵld coͲconstrƵct 
scalaďle ŵodels integrating Ɖractitioner eǆƉertise ǁitŚ ďeŚavioƵr cŚange tŚeorǇ, and evalƵate longͲterŵ oƵtcoŵes in 
resilience, ǁellďeing, and acadeŵic aƩainŵent͘
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INTROD U CTION
dŚe coŵƉetitive landscaƉe of ŵodern jƵdo is ŚigŚlǇ dǇnaŵic͖ tŚerefore, atŚletes and coacŚes need tools to forecast 
oƵtcoŵes͘ draditional rankings like tŚe International :Ƶdo &ederation (IJF) list reǁard longͲterŵ Ɖerforŵance ďƵt fail 
to accoƵnt for recent forŵ or strategic scŚedƵling͘ do address tŚis gaƉ, a neǁ ǁorking ŵodel Śas ďeen ƉroƉosed tŚat 
estiŵates a jƵdoka s͛ ƉroďaďilitǇ of ǁinning a ŵatcŚ ďǇ ďlending diīerent <eǇ Perforŵance Indicators (KPI’s). Eac h  f ac t o r  
is norŵaliǌed to a Ϭʹϭ range, and tŚe Ɖredicted ǁin Ɖercentage is calcƵlated as a ǁeigŚted sƵŵ of tŚese scores͘ dŚis 
Ɖresentation sƵŵŵariǌes tŚe keǇ coŵƉonents of tŚat ŵodel and discƵsses its strengtŚs, ǁeaknesses, and tŚe need for 
dataͲdriven caliďration͘

Model Description
dŚe ŵodel coŵďines siǆ ǁeigŚted factors͘

• I:& ranking score

• Zecent forŵ score ;ǁins ͬ ;ǁins н lossesͿͿ

• DatcŚ Ɖoints ;oƉƉonent strengtŚͿ

• Ex p o s u r e  s c o r e

• Elo eǆƉected ǁin ƉroďaďilitǇ

• �raǁ factor score

IJF Ranking Score (30%)
dŚe I:& torld Zanking >ist Ɖrovides a foƵndation of longͲterŵ Ɖerforŵance and consistencǇ at tŚe international level͘ 
AtŚletes accƵŵƵlate Ɖoints across 'rand Priǆ, 'rand Slaŵs, torld CŚaŵƉionsŚiƉs, and KlǇŵƉic events, ŵaking tŚis tŚe 
m o s t  r e l i ab l e  m e as u r e  o f  p r o v e n  ab i l i t y .

AltŚoƵgŚ it ŵaǇ not adaƉt ƋƵicklǇ to recent forŵ sŚiŌs, ǁeigŚting it at ϯϬй ensƵres it reŵains central ǁŚile leaving rooŵ 
for dǇnaŵic and sitƵational factors͘

Recent Form Score (25%)
CalcƵlated as tŚe ratio of ǁins to total ŵatcŚes over a defined Ɖeriod, tŚe recent forŵ score caƉtƵres sŚortͲterŵ 
Ɖerforŵance and ƉsǇcŚological ŵoŵentƵŵ͘ dŚis <PI Ɖrevents tŚe ŵodel froŵ overvalƵing Śistorical resƵlts ǁŚile 
ensƵring tŚat atŚletes in strong forŵ are recogniǌed͘

Match Points (Opponent Strength) (15%)
dŚis ŵetric adjƵsts for tŚe ƋƵalitǇ of oƉƉosition faced͘ tins against ŚigŚerͲranked jƵdoka (3 points) are ǁeigŚted ŵore 
ŚeavilǇ tŚan victories over eƋƵalͲranked (2 points) or loǁerͲranked (1 point) oƉƉonents͘ dŚis ensƵres tŚat tǁo atŚletes 
ǁitŚ siŵilar ǁin records are diīerentiated ďased on tŚe caliďre of tŚeir oƉƉosition͘

Exposure Score (10%)
CoŵƉetition eǆƉosƵre reŇects Śoǁ atŚletes ŵanage tŚeir scŚedƵles͘ ZesearcŚ sŚoǁs tŚat ŵedalͲ ǁinning jƵdoka oŌen 
redƵce coŵƉetition freƋƵencǇ in tŚe ŵontŚs leading ƵƉ to tŚe KlǇŵƉics, Evidence froŵ tŚe ϮϬϭϮ >ondon KlǇŵƉics 
and tŚe dokǇo ϮϬϮϬ cǇcle sƵggests tŚat ŚigŚ ǁin Ɖercentages and feǁer coŵƉetitions in tŚe ŵontŚs leading ƵƉ to tŚe 
'aŵes are linked ǁitŚ ŵedal sƵccess Ƶsing strategic rest to avoid injƵries and ŵaintain Ɖeak forŵ͘ DanǇ elite jƵdokas 
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also intentionallǇ liŵit tŚeir coŵƉetition eǆƉosƵre ďefore ŵajor cŚaŵƉionsŚiƉs to conceal tactical details, avoid injƵries 
and alloǁ sƵĸcient recoverǇ͘

dŚe coŵƉetition eǆƉosƵre <PI ŵeasƵres an atŚlete s͛ strategic eǆƉosƵre in tŚe ŵontŚs Ɖreceding tŚe coŵƉetition͘ &or 
eacŚ atŚlete, coƵnt tŚe nƵŵďer of I:& torld doƵr coŵƉetitions contested in tŚe designated tiŵe ǁindoǁ (6 months for 
men, 12 months for women)͘ >et Cᬲ ďe tŚe atŚlete s͛ coƵnt and Cᬱਠਣ tŚe ŵaǆiŵƵŵ coƵnt oďserved͘ dŚe <PI is defined as:

EǆƉosƵre Score с ϭ о (Cₙ / Cₘₐₓ).

Elo Expected Win Probability (10%) Role of Elo in Reliability
Elo ratings enŚance tŚe reliaďilitǇ of tŚe ǁeigŚting scŚeŵe in several ǁaǇs͘ &irst, Elo dǇnaŵicallǇ adjƵsts aŌer everǇ 
ŵatcŚ, reŇecting atŚletes͛ cƵrrent coŵƉetitive strengtŚ ŵore accƵratelǇ tŚan static ranking Ɖoints͘ Second, Elo is 
oƉƉonentͲsensitive: ďeating a stronger jƵdoka Ǉields a larger gain, ǁŚile losing to a ǁeaker oƉƉonent resƵlt in a greater 
ƉenaltǇ, tŚereďǇ Ɖreventing inŇated records͘ dŚird, Elo ƉrodƵces continƵoƵs ǁin Ɖroďaďilities, ŵaking it ďotŚ a ƵsefƵl 
featƵre and a ďencŚŵark for caliďration͘ EacŚ factor is norŵaliǌed to a Ϭʹϭ range, and tŚe Ɖredicted ǁin Ɖercentage is 
a ǁeigŚted sƵŵ of tŚese scores͘

Draw Factor Score (10%)
dŚe draǁ factor accoƵnts for tŚe inŇƵence of toƵrnaŵent strƵctƵre͘ A favoƵraďle draǁ (byes, weaker early opponents)
increases Ɖrogression likeliŚood, ǁŚile a toƵgŚ ďracket redƵces it͘ dŚis <PI ensƵres Ɖredictions are groƵnded in ďotŚ 
atŚlete aďilitǇ and Ɖractical coŵƉetition ƉatŚǁaǇs͘

Draw Calculation
• SiŵƉle �raǁ is fast and Ƶsaďle as soon as tŚe ďracket is ƉƵďlisŚed ;seed Ɖosition, ďǇes, earlǇoƉƉonent ƋƵalitǇͿ͘

• PatŚͲďased �raǁ sƵŵs eǆƉected oƉƉonent strengtŚs for eacŚ roƵnd͘ �efore coŵƉetition, Ƶse Ɖroďaďilities to 
forŵ eǆƉected strengtŚs͖ aŌer coŵƉetition starts, ƵƉdate deterŵinisticallǇ as roƵnds Ɖrogress͘

Table 1. <PI s͛ ǁeigŚting͘

KPI Weight (%)

I:& ranking score 30

Re c e n t  f o r m  s c o r e 25

DatcŚ Ɖoints ;oƉƉonent strengtŚͿ 15

Ex p o s u r e  s c o r e 10

Elo eǆƉected ǁin ƉroďaďilitǇ 10

�raǁ factor score 10
Predicted Win % = 0.30 × IJF + 0.25 × Form + 0.15 × MatchPts + 0.10 × Exposure + 0.10 × Elo + 0.10 × Draw + 0.10.

Interpreting and Validating Weights
dŚe Ɖercentage ǁeigŚts in tŚe ŵodel reƉresent tŚe relative inŇƵence of eacŚ <PI on tŚe Ɖredicted ƉroďaďilitǇ of victorǇ͘ 
CƵrrentlǇ, tŚese ǁeigŚts are ŚeƵristicallǇ assigned͘ do ŵake tŚeŵ ŵore reliaďle, Śistorical data caliďration sŚoƵld 
ďe aƉƉlied Ƶsing ŵetŚods sƵcŚ as logistic regression or ŵacŚine learning͘ CrossͲvalidation and ŵetrics like tŚe �rier 
score can ďe Ƶsed to evalƵate caliďration ƋƵalitǇ, ǁŚile dǇnaŵic ƵƉdates can ensƵre ǁeigŚts reŵain accƵrate across 
coŵƉetition cǇcles and categories͘

Integrating Elo into logistic regression ǁitŚ I:& Ɖoints, forŵ, and otŚer <PIs redƵces sƵďjectivitǇ ďǇ leƫng tŚe data 
deterŵine tŚe oƉtiŵal ǁeigŚtings͘ tŚile Elo does not caƉtƵre strategic eǆƉosƵre or draǁ eīects, it significantlǇ 
strengtŚens tŚe ŵodel s͛ aďilitǇ to reŇect trƵe coŵƉetitive aďilitǇ and caƉtƵre ƵƉsets͘
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Advantages of the Model
dŚe integrated fraŵeǁork acknoǁledges tŚat ǁinning ŵatcŚes deƉends not onlǇ on an atŚlete s͛ longͲterŵ ranking ďƵt 
also on cƵrrent ŵoŵentƵŵ, tŚe strengtŚ of recent oƉƉonents, strategic scŚedƵling and draǁ diĸcƵltǇ͘ IncorƉorating 
an Elo coŵƉonent introdƵces a continƵoƵslǇ ƵƉdated ŵeasƵre of skill and alloǁs tŚe ŵodel to caƉtƵre tŚe iŵƉact and 
c h an g e s .

Limitations of the Model
Several liŵitations ŵƵst ďe addressed͘ dŚe cƵrrent ǁeigŚts (e.g., 30% IJF points, 25% recent form, etc.) are ŚeƵristicallǇ 
assigned and ŵaǇ not reŇect trƵe iŵƉortance͘ ZelaǇing onlǇ on ranking Ɖoints coƵld ƵndervalƵe atŚletes ǁŚo are 
iŵƉroving raƉidlǇ, ǁŚile tŚe eǆƉosƵre ŵetric ŵaǇ not generaliǌe across ǁeigŚt classes or genders͘ dŚe ŵodel is linear 
and cannot caƉtƵre interactions aŵong variaďles͘ do iŵƉrove accƵracǇ and fairness, tŚe ǁeigŚts sŚoƵld ďe caliďrated on 
Śistorical ŵatcŚ data Ƶsing logistic regression or ŵacŚine learning͘ Cross validation can Ɖrevent overfiƫng, and scoring 
rƵles sƵcŚ as tŚe �rier score can assess caliďration͘

Working examples
EǆaŵƉle ϭ ʹ HigŚͲZanked AtŚlete, Doderate CoŵƉetition

InƉƵts: I:&сϭ͘ϬϬ, &orŵсϭ͘ϬϬ, DatcŚсϭ͘ϬϬ, EǆƉosƵreсϬ͘ϱϬ, EloсϬ͘8Ϭ͘

a. SiŵƉle �raǁ ;favoƵraďle ďracket: ďǇe н ďeloǁͲaverage earlǇ oƉƉonentͿ: �raǁ с Ϭ͘ϵϬ Predicted tin й с Ϭ͘ϵϮϬ 
;ϵϮ͘ϬйͿ

b . PatŚͲďased �raǁ: ɇ KƉƉonentStrengtŚ с ϭ͘ϯϬ, DaǆPossiďlePatŚStrengtŚ с ϯ͘ϱϬ �raǁ с ϭ о ;ϭ͘ϯϬ ͬ ϯ͘ϱϬͿ с Ϭ͘ϲϯ 
ї Predicted tin й с Ϭ͘8ϵϯ ;8ϵ͘ϯйͿ

EǆaŵƉle Ϯ ʹ >oǁerͲZanked AtŚlete, HigŚ CoŵƉetition EǆƉosƵre

InƉƵts: I:&сϬ͘ϱϬ, &orŵсϬ͘8Ϭ, DatcŚсϬ͘ϱϬ, EǆƉosƵreсϬ͘ϬϬ, EloсϬ͘ϰϱ͘

a. SiŵƉle �raǁ ;toƵgŚ first roƵnd vs elite oƉƉonentͿ: �raǁ с Ϭ͘Ϯϱ Predicted tin й с Ϭ͘ϰ8Ϭ ;ϰ8͘ϬйͿ
b . PatŚͲďased �raǁ: ɇ KƉƉonentStrengtŚ с Ϯ͘8Ϭ, DaǆPossiďlePatŚStrengtŚ с ϯ͘ϱϬ �raǁ с ϭ о ;Ϯ͘8Ϭ ͬ ϯ͘ϱϬͿ с Ϭ͘ϮϬ 

ї Predicted tin й с Ϭ͘ϰϳϱ ;ϰϳ͘ϱйͿ

Practical Applications and Benefits of the Judo Winner Prediction Model
• Identifies eǆƉectations

• HelƉs ǁitŚ ďƵilding a confidence ǁitŚ realistic goalͲseƫng and strategic Ɖlans

• KƉtiŵises coŵƉetition scŚedƵling ;for eǆaŵƉle: ǁŚile collecting a ranking Ɖoints for tŚe KlǇŵƉicsͿ

• Inforŵs fair and oďjective selection decisions

• Alloǁs fƵnding and sƵƉƉort ǁŚere ŵedal Ɖotential is ŚigŚest

• Creates transƉarent, Śolistic inͲŚoƵse rankings

Pairwise Win Probability Calculation in the Judo Winner Prediction Model
�eǇond forecasting ǁinners or overall Ɖerforŵance, tŚe :Ƶdo tinner Prediction Dodel can ďe aƉƉlied to estiŵate tŚe 
ƉroďaďilitǇ tŚat one sƉecific atŚlete ǁill defeat anotŚer in a ŚeadͲtoͲŚead contest͘ dŚis is acŚieved ďǇ coŵƉaring tŚe 
c o m p o s i t e  K P I s c o r e s  o f  b o t h  a t h l e t e s .

dŚe Ɖairǁise ŵetŚod Ɖrovides a straigŚƞorǁard ǁaǇ to translate <PI scores into ŚeadͲtoͲŚead

Ɖroďaďilities͘

Table 2. AtŚlete Profiles

KPI’s Athlete A – High-ranked,

ŵoderate coŵƉetition scŚedƵle AtŚlete � ʹ >oǁerͲranked,
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ŚigŚ coŵƉetition eǆƉosƵre

I:& 1.00 0.50

F o r m 1.00 0.8 0

Ma t c h  P o i n t s 1.00 0.50

Ex p o s u r e Ϭ͘ϱϬ ;Ϯ coŵƉetitions in last

ϲ ŵontŚs, ŵaǆсϰͿ Ϭ͘ϬϬ ;ϰ coŵƉetitions in last

ϲ ŵontŚs, ŵaǆсϰͿ

El o 0.8 0 Ϭ͘ϰϱ

�raǁ Ϭ͘ϵϬ ;favoƵraďleͿ Ϭ͘Ϯϱ ;toƵgŚͿ

Predicted standalone ǁin

й ϵϮ͘ϱй ϰϬй

CalcƵlates ǁeigŚted score for eacŚ atŚlete: Score с Ϭ͘ϯϬͼI:& н Ϭ͘Ϯϱͼ&orŵ н Ϭ͘ϭϱͼDatcŚ н Ϭ͘ϭϬͼEǆƉosƵre н Ϭ͘ϭϬͼElo н 
Ϭ͘ϭϬͼ�raǁ 

AtŚlete A ʹ Ɖredicted standalone ǁin: ϵϮ͘ϱй 

AtŚlete �Ͳ Ɖredicted standalone ǁin: ϰϬй

dŚe ǁin ƉroďaďilitǇ ďetǁeen AtŚlete A and AtŚlete � is tŚen: 

P (A wins) с ScoreͺA ͬ (Score_A + Score_B)

P (B wins) с ϭ о P (A wins)

P (A wins) с Ϭ͘ϵϮϬ ͬ (0.920 + 0.495) с Ϭ͘ϲϱϭ ǁŚicŚ is ϲϱ͘ϭй

P (B wins) с ϭ о Ϭ͘ϲϱϭ с Ϭ͘ϯϰϵ ǁŚicŚ is ϯϰ͘ϵй

CONCL U S IONS
dŚe ƉroƉosed jƵdo ǁinner Ɖrediction ŵodel deŵonstrates tŚat accƵrate forecasts reƋƵire integrating ŵƵltiƉle diŵensions 
of Ɖerforŵance ratŚer tŚan relǇing solelǇ on longͲterŵ ranking͘ �Ǉ coŵďining Śistorical I:& Ɖoints ǁitŚ recent forŵ, 
oƉƉonent strengtŚ, strategic coŵƉetition eǆƉosƵre, dǇnaŵic Elo ratings and draǁ diĸcƵltǇ, tŚe ŵodel caƉtƵres ďotŚ 
endƵring ƋƵalitǇ and sŚortͲterŵ ŵoŵentƵŵ͘ &or tŚe ŵodel to ďe trƵlǇ reliaďle, Śoǁever, ŚeƵristic ǁeigŚts sŚoƵld ďe 
reƉlaced ďǇ dataͲdriven ones: ŵetŚods sƵcŚ as crossͲvalidated logistic regression and ƉroƉer scoring rƵles like tŚe �rier 
score can assess and caliďrate Ɖredictive Ɖroďaďilities͘ Hence, ŵore stƵdies are necessarǇ͘
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