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PURPOSE This study aims to examine the effects of resistance height and intensity
on joint coordination patterns during morote-seoi-nage execution in elite judo
athletes. METHODS Thirteen Korean national judo athletes (7 males and 6 females;
mean age = 26.4 + 2.8 years, height = 171.3 £ 9.8 cm, body mass = 77.7 + 22.8 kg,
and competitive career = 14.2 + 2.9 years) participated in this study. Participants
performed morote-seoi-nage under four conditions combining two resistance heights
(80- and 60-cm) and two resistance intensities (hormal and high). Three-dimensional
kinematic data were collected using four synchronized video cameras operating at
a sampling frequency of 60 Hz. Joint coordination patterns were quantified using
continuous relative phase analysis derived from the Hilbert transform. The mean
absolute relative phase (MARP) and deviation phase (DP) were calculated for upper-
limb (shoulder-elbow), lower-limb (hip—knee), and trunk-lower-limb (trunk-hip)
joint couplings across three movement phases: Kuzushi, Tsukuri-Kake, and the total
movement phase, respectively. A two-way repeated-measures analysis of variance
was performed using IBM SPSS Statistics (version 29.0) to examine the main effects of
resistance height and intensity. RESULTS During the Kuzushi phase, DP values for the
right shoulder-elbow coupling were significantly lower in the 80-cm condition than
in the 60-cm condition (p < .05). In the Tsukuri-Kake phase, the MARP for the right
shoulder-elbow joint coupling was also significantly lower under the 80-cm condition
than under the 60-cm condition (p < .05). Across the total movement phase, the left
hip—knee MARP (p < .01) and left shoulder-elbow DP (p < .05) were significantly lower
under the high-intensity condition than under the normal-intensity condition. Trunk-
hip coordination exhibited stable patterns across all experimental conditions, and no
significant interaction effects between resistance height and intensity were observed.
CONCLUSIONS The findings indicate that elite judo athletes adopt functionally
dissociated coordination strategies in response to varying task constraints during
morote-seoi-nage. These results suggest that training at a resistance height of 80-
cm may facilitate the acquisition of more stable and efficient coordination patterns,
whereas training at 60-cm and under high-intensity conditions may promote greater
adaptive flexibility relevant to competitive performance.
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o]th(Blais et al., 2007; Hassmann et al., 2011). °] 7|&
oA AFHHE A AE AA FARE A&H 0 R Aot 259
2 A(kinetic chain)oll 7]5kshH, 4l TH o] 57141 F-5ol 4
A9l 7|& 439 "4 2oltH(Hirashima et al., 2002)).

= 7] AFolA Aae et AA 24 7H Adoiet A
Sfof st R, FIAIA 7] 7]& 3 Al AdHhe] A% Aol = QI
Aoz A =ol9] ¥ske A9 25 fES 283 Az
T7HA A AlK(spatial task constraint)S.2 283t} o]
A7) & Al FAFAC] R25E Ve ‘?—-_}H Al S-S HFS 57t
14 4= th(Imamura et al., 2006). o]o] FEAoIx]7] 7|& 52+
Al A7 o7t P9 Ada dHE 9 71’501] PEFE A= AR
1= YoHKim et al., 2022). Ej20] AYE §F& ALELS A
} =olofl A-35t7] flof A oA o BE SE R 7leS A
ghk(Ishii et al., 2013). °li= A =019 ¥s7t A4=9] ZA] Ao
ot 3 A4 kel g A0 Y= VA= 81U ov|Fith

A wo] 23 Hio] wE A Fr JA| 71w WA
& H3N7IE 583 98+ A A% (mechanical task
constraint)o|th. FLAA7] 52 Al AT AE F7H= 259
st A I SHACA ATk AA AR olojA = B4
7t &% Eo]yg HslA7|E 8 a91oF A&ITHGutiérrez-
Santiago et al., 2002). AA] & Al £} Ford5E FH
3] %] A7to] E]""Tﬂtq = AUy A S5 5 Sl= 89
o7 Zg3ttH(Aguinaldo & Escamilla, 2019). A% =9 =7}
= Y5 T ZEohs 2552 T Wol E43KZ Bl ofY
ot 529 A &0 Y ] ZItHMcBride et al., 2002; Van Den
Tillaar & Ettema, 2004). o= A 9] M3/l f= A4-Ee
71 Y Al ¥ ] feEgt ol B4 2t 48 golds Wt
Al & s 8RS Uit

IS7HE fr AeE2 BHEAQ £3S B9 A7) 71e
of tielf 1o HHEE Bl 3loH, o= d¥tHoR AT
U= 5 YHog2 HAHT Iy optE] £HE Aapet IR
T AT E=olet Ardhs A Ao HItsts AgelAe 71y
I1HE 5 e IHE AT 5 gtk £99E &5 32 17
H 23S WSS Zlo] ofyet, Wk A 2o 9] A1H|9] &
FEE FdokA 28oke 7164 28 I olth(Burgess-Limerick
et al., 1993; Varlet & Richardson, 2011). ©]2{3t oA &
ZE OE AeE2 AT 2719 Wl ot AREE F3HoRE
ZZoto] A9 & EHS YT Ao= dd=E(Hassmann
et al., 2011; Van Emmerik et al., 2016). &, A39] &o|7} &
FAH TS 2= HFo] v ofok otar, Ao FErt AAH Al
A 24 719 3 Ag go|yo] gEtAof o2 R, ol W 7+ 4F
(coordination) %9 Wals YA F& 7 E A==
I RSS9 8 0= FIRAeIA7] Al JdE EA G| E st
80cm®t 60cm E°12F AF F=9] Apolof| T 7|eitA AE 5
FFAATHKim et al., 2022), EAE K& A5EQ] A =0l 4
Lo M2 AA -5 e HIE AAH R FgctAl= okt

A &5 B8 HEY HIE olsfist] fleiAe 54 AlAE
£9] o] "Qsirt. o] o] o] =W QA= A 2ol wet
A #d FAAY ARFEE A 2EdFo 2N HH 9 g
HEolWtH(Davids et al., 2003). ol YElY+= H-S
g2 e QA o] 27} ofyel, AJAH|0] ThA] A ko]
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SHA A6kl g HojFe AHEAAY AxolthHamill et al.,
1999; Stergiou & Decker, 2011). 1A 52| A&AA £4
(Continuous Relative Phase, CRP)2 & 7+9] 9AF A 19F ¥
A& 2 A ol B4 A&EH R HFBet 4 e 7-8% H“ﬂ
£20Z(Lamb & Stockl, 2014), A& 249 W/ = A4o &
S Ao n)A = FIFS ASHOE EAo= vl Aot 59 &
5 U89 Hae TG &7 T o] glo B 2 (Hamill
et al, 2012), A 274 @2 F& Hd B4 7& HHset A
off o SHoA 5 F 8% oJu]E 7t Miller et al., 2010)..
54 AAH o] 23} XA HEA o]
]H}Oﬂ ‘-‘?ﬂtﬂﬂi vE AeE9 ok”é"ﬂcﬂzlﬂ & 7 Al A
‘i‘—;— 19 A% Ao Wsh T 7 3
ok o Ark FEYGo|A7] 7l&l Sl
7€ 529 S5 4 119 /714 2% BAE Yot g
7} itk wpebA] B2 A gkl A3 g-89 #iskE Bt £ Q=
AT E4S ol FEAAAT] & A A, sHA, At
1A A 39| HHAHAIH A4 (Mean Absolute Relative Phase,
MARP)™ HAFJA (Deviation Phase, DP)& AF&sha, A Aok
o W2 §-8 | HZtE vl *A kAt gt

O.?_ll

oF.

B APt auE fE IE A5 13894 73, o7 6%)
o] Zolstgom AAH EAL (Table 1)3} At} BE Foixe 4
4 104 o149 $= A2 BAIT glom, (1) FARINA 4
& Aol 9L, (2) AT 671Y olfel 34 Et 4A] & Aol

8. 3) FRYIN/|S 72 7142 A3 HFER AN
ok 2 A7 mREZS WY AAQ004d E AP 29
2 2ot AP, BE ATFeIAENA Aol 55 73
T, QIS IS Bt A¥el IA A7 B
3} 8] o) FolAEoNA AAs] Hskgom, olF A S
Aol Folat A7 HeiAHEo] gstel A2 Aotk

A7 ] 9 A7

BE ol 4% A 4410 A B9 Feo] whet A4 158
4 RS A, 999 T Foel AR, B9 3
2 %9 A%, JUES FAFED), AAES 47 A% 943/
B A, 82 ANEY), AT A4S, AETE), @S
27t o5 912/0S Ak, 9t g3t 2, A1FZIH) WAt

E

Table 1. Characteristics of participants

Age(yrs) Height(cm) Weight(kg) Career(yrs)
Mean+SD Mean+SD MeantSD Mean+SD

Male 7 27.1£2.6 178.4+6.3 89.2+184 15.1+£2.7
Female 6 255+2.9 163.2+5.8 64.8£12.3 13.2£2.8
Total 13 26.4+2.8 171.349.8 77.7+422.8 14.242.9

Korean Journal of Sport Science 2026, 37(3), 506-514



508

T.-W. Kim and M.-s. Kwon

utAgE Fastgl o, o] % A AR oA FHE el | AA
o AAAF. A A= Fr A7 E AeALE 9150 Kil et
al.(2018)0] AAgE A& 0|85t 21, Kim et al.(2022)2 A4
o] 240 93 80 cm®} 60 cm &°1Z ASIHt T At
B IFHES A 24-E B9l High tension(XFHE 5=
o4 10 cm & A3 A7} Normal tension(ZLFHE E5-5 o}
A) 2A0E AHSFATHKIm et al., 2019). FoAAELS 7+ 279
Al H A& 5359 AF ABS T &, 2 AN 24 20T 434
Q1 52 531& ottt F3AQ &9 71E2 (D 1;
=2 A3 FHo] o] R0, (2) TF I F H4F=
), (3) FofAF AAR THEARE o]l ket F9-
At 47HA] A 2ART 0] 2 x A7 Z& 2)9] AA] A=
Z915kste] SR TE Akl o, HolRE2 A ol
£ 219 &2 stk 24 27 ol 289 FAAE A
S0t 29| +AS HAslelqltt. ZF 270041 4F
53] Al MARPS} DPE 4H&st & Haghs oid 279 HE
02 AREolTh

319 B2 EA 2 499 7}l2H(Sony NEX-FS700, JPN)E' 01%
sto] 60HzO| MEY Fo4E st 7Het wixl= &9 &
H2x2x%x3 m)é Fwo| ZHSIEE AT & B4 X4E(Control
Object, Visol Co., Korea)& o|-&3s}o] #4331, KwonCC A&
ZE9o(visol Co., Korea)E Ar&-sto] DLT Hp4]of SJsfiAl A+
49 3709 Aucts XEE ¢ P, YHE( A - T3, 725
2 (% - of W} AQHEAE AAotct. olnf THEtEel AA
BA A ak= <F 0.15 ecmel et 7HEt J4 119 7SS
A8l 2019 LED(light emitting diodes, Visol Co., Korea)E A/
D box(VSAD-102-32C, Visol Co., Korea)ol] AZA]#A 3v9] X
AT E o] g5ttt Q1A EEE9 A9FEA 9= Kwon3d9
body modeling softwareS AF&-3}31tt.

oX 2 o
10 52

ﬁl“-{}}ﬂi&ﬂoo"
e
2 H Ao 9L o @

2

[e]
fu
4
)

A

A Y 8

2 A FAE9 FEYIA7] 529 344 HolHES
Kwon3d AZEo{(Visol Co., Korea)E %3 2nd order-
butterworth filter(6 Hz)& AFH3tqct o7, &, 13-4,
58, 95 E Z4E 9 Zuk opf Rle] A E 8152
Cardan/EulerAlAAXYZ)E ol&5te] AHEstlct. FEPoiA)7]
B29] HA B2 it oIEE A5kl Event 1(B1) &
H] 244, Event 2(E2)& 3 913t A A Wo] AT} J=3h o,
Event 3(E3)= F ¥4 Io] AWzt HESHH 7|e2 2 W& Folst
ek E1-E2+= A4H9] #3& FHZE 7]€0]7] #7HKuzashi
phase) E2-E3& A27]-Z27]97HTsukuri-Kake phase)°.2 4

HZ7] Asf 71&S E9lske 4 12a E1-E3E A 5F
-_TLZ_P(Total phase)2 & 9]}t

FE APFE2 ERlo] ASsts WMo FFAPAA7] 7&s
AL, 95 7le ALE 7IECR 5 7le AF4EY Hol
B 9 W6t 7l FEcte 345, AASE 5Y
gk & B0 ARgSHgith R w7 R AeES FEAAAY &
2k Al AT =olet Arrt AA WEEY F-8el VA= JFS
b7 Qo B 2+ E8 widE ST 5 ] flol 22 AR
H3 e A45Y4(Continuous Relative Phase, CRP) &41
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HE o] 8ot¥tHHamill et al., 1999). & AFo|A= Lamb and
Stockl(2014)0] AQFt Hilbert W% 7|9k W28 #2350t %
TAA7] T& Al AHEE 7 IE o] S HolH= AAE 17
o8 Ao i 008 2 sh= 4 T & MATLAB
R2021b(MathWorks Inc., USA)9] Hilbert $S &3 2+ A&
ANA 9 YA ()& AFEsIATH(Varlet & Richardson, 2011).
T E 79 §8 BAE 4517 8 L5 IE Y 147
A AR JEY IS Aot A& CRP(DE A4St
(Peters et al., 2003). CRPE= F #do] A|I7H& 02 dulit FA|0
EE ofZUA FFol=AE YW= ARE, -180°004 180° H
HE 7HIH, 0°= 594 @62, +180°= I #82 Aulst
™ (Burgess-Limerick et al., 1993), CRPZHH F 7}2] &g <l
£ AEe . WA g Y4 (Mean Absolute Relative Phase,
MARP)2 £% 52 #7439 B4 4 AAE Vet
W, %0 755 A1 E6=, 180°° 7SS A9 @
S 9u|gtriHamill et al., 1999). WAL 4(Deviation Phase,
DP)% A R Al @8 HEY didE UEilie, W2 DP= ¥
H @8 e S, 52 DP= 7M1 A8 HeS ou|dith 2 A
]’\1‘“ AT} o]t A o] mE FEgojR]7] 52 A| CRP &
A2 AA 52 A 71Ee R a5ttt DP= 2 53 #4F W
CRP AIAIE dlol& 9] EEHALRE A4tellon, ols 58 =3 &
e WEe WS vehdith £ dyolx= AACIMEE -2
AH4), otA(ITE-FE27/Y), A-otAH -1 3E) T8 4 E
0177]1-51‘:'}(0 =il o% dAZdst= oA FE FRAFEIS A4
Sh= ZRHA 219 W A I 7 E) Hisl 7180171 (Kuzushi),
AR 71-A71(T: sukurl-Kake), A &2 F1 el A 22 MARPS} DP
£ AFESIYITE BE flolE &= MATLAB R2021b(MathWorks Inc.,
USA)E ol-&5to] 4b=Es3irh.

7 A=

o] 5A B4 [BM SPSS Statistics 29.0(IBM Corp., USA)
< o] 8ottt 71&AFS B BEHAH(Mean £ SD)E A Aot
#o™, Shapiro-Wilk 7 23 & #Qlo] FEE 7S 55
SFATHp ».05). AF =°](80 cm vs. 60 cm)2F A+ 7JE(Normal
tension vs. High tension)”} MARP ¥ DPo|| u]x& 32 4

stz sl 7t B T 52 PR 2 x 2 o] YRR SA —‘:*J—Er@‘
(Two-way repeated measures ANOVA)S 35131th & 50
A T AR R QIS Al1E °F 7FedE 1Elote BAA /94
I A &3 A7) (partial »?)E HPsto] 2TE A6ttt BA

A foeEe ¢=.052 AAtrt

)

1A}
£ ATE SN SR A% 13938 BYoE FuelN7 B
2 A AT % F 88 o] ol

o]e} A o] 'ﬂr 4 7t
W] gIs) olgMEEy BARAS ANston, Ba Te
Kuzushi, Tsukuri-Kake, Total 77t 2 FE35}91 o, 7} FL7Hd
JA, SFA], Aok T g3} ol ek ZREY] 34 ZHE o] MARP
I DPE MY 243 At= o33 2. (Table 2)0l4 H&= Hf
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Table 2. MARP and DP Results during Kuzushi Phase in Morote—Seoi-Nage

Toint Pai Variable 60cm(tension) 80cm(tension) Main effects Interaction
oint Pair o
®) Normal High Normal High Height(p)  Resistance(p) @)
Right MARP 82.3+12.1 81.7£11.8 78.9+13.2  79.5+12.6 142 856 751
Shoulder-Elbow DP 22.845.2 21.9+4.8 18.3+4.6 19.4+5.1 .028%* 673 124
Left MARP 79.1+£10.3 78.511.2 76.2+9.8 77.1£10.5 215 782 .689
Shoulder-Elbow DP 24.5+6.1 238457  21.2453 22.1£5.9 .089 814 592
) ) MARP 86.7£14.2 85.3+13.8 84.1+£14.5 85.9+13.2 523 .892 428
Right Hip-Knee
DP 19.8+4.3 18.9+4.1 18.2+£3.9 19.3+4.5 467 721 334
) MARP 88.2+15.1 86.9+£14.3 85.3£15.7 87.1£14.8 612 745 .387
Left Hip-Knee
DP 21.34+5.5 20.1£5.2 19.7+4.8 20.845.3 398 .698 512
) ) MARP 75.4+11.8 74.8+11.2 72.3+12.1 73.5+11.6 267 .823 .645
Trunk-Right Hip
DP 17.9+4.7 17.2+4.5 16.3+4.2 17.1+4.6 345 756 .534
) MARP 77.2£12.3 76.5£11.9 73.8£12.7  74.9+12.1 298 798 612
Trunk-Left Hip
DP 18.5+5.1 17.8+4.9 16.9+4.6 17.7+£5.0 378 734 489
) MARP 92.5+16.8 91.3+16.2  88.7+17.3 90.1£16.5 412 867 523
Shoulder-Pelvis
DP 25.7+6.9 24.846.5 23.246.2 24.3+6.7 289 791 456

Note. *p<.05. **p<.01. ***p<.001. MARP = Mean Absolute Relative Phase, DP = Deviation Phase. Normal-tension: gripping the end of
the rubber band. High tension: gripping 10 cm inside from the end of the rubber band.

Table 3. MARP and DP Results during Tsukuri-Kake Phase in Morote—Seoi-Nage

. . . 60cm(tension) 80cm(tension) Main effects Interaction
Joint Pair Variable(°) - - - -
Normal High Normal High Height(p) Resistance(p) ()
Right MARP 84.2+13.9  83.5+132  76.5+12.3  77.8+13.1 .031* 724 .289
Shoulder-Elbow DP 253+6.2  24.7+59 22157  23.2+6.1 112 781 423
Left MARP 81.7£12.5  80.9+11.8  783+12.1  79.5+11.4 187 .865 .612
Shoulder-Elbow DP 26.846.8 259464  23.4+6.1  24.5+6.6 098 792 534
. . MARP 89.3+16.2  87.8£15.5  86.2+16.8  88.1+15.9 A56 .823 391
Right Hip-Knee
DP 22.1+£5.8 21.345.5 20.5+5.2 21.7£5.6 523 745 287
) MARP 90.5+17.3  89.1%16.7  87.8+17.9  89.4+17.1 578 .698 445
Left Hip-Knee
DP 23.7+6.3 22.546.1 21.9+5.8 23.1+6.2 434 812 378
. ) MARP 78.9+13.4  77.6£12.9  752+138  76.7+13.2 321 .789 567
Trunk-Right Hip
DP 19.6+5.3 18.9+5.1 17.844.9 18.7+5.2 398 723 478
) MARP 80.3+14.1  79.2£13.6  76.9+145  78.1+13.9 356 756 523
Trunk-Left Hip
DP 20.3+5.7 19.545.5 18.4+5.2 19.3+£5.6 423 .698 412
MARP 95.7+18.3  94.2+17.8  91.3+x189  93.1+18.2 467 .834 478
Shoulder-Pelvis
DP 27.8+7.4 26.9+7.1 25.1+6.8 26.3£7.2 334 767 .389

Note. *p<.05. ¥*p<.01. ***p<.001. MARP = Mean Absolute Relative Phase, DP = Deviation Phase. Normal-tension: gripping the end of
the rubber band. High tension: gripping 10 cm inside from the end of the rubber band.

9} Zo], Kuzushi F1ollA £ o7 -2HXIE 9] w9
(DP)2 A} =olof wheh f-o5t AfolE B om(F(1.12)=6.542,
p<.05, 2%=.050), 80 cm A4 60 cm AR ¥ DP 3
< YEtH A Table 1). 8t A3 Zro] Fautel 4528 &
= BARCE FostA] AStth(pr.05). 11 & HE 4

kjss.sports.re.kr

E9 MARP® DP= B5F |93 Zto]§ Ho|x| AYTtHp).05).
(Table 3)¥} Zo], Tsukuri-Kake #7tollA & ojjLd-2&
A #E9] MARP2 A Eold wat 93t 2ol Yepfgict
(F(1.12)=6.276, p<.05, 72=.062). ¥t A3} A= o] Fave} A
328 A FYokA] Fkem(p).05), tHE TE AolAe B4
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Table 4. MARP and DP Results during Total Phase in Morote—Seoi-Nage

. . . 60cm(tension) 80cm(tension) Main effects Interaction
Joint Pair Variable(°) - - - -
Normal High Normal High Height(p)  Resistance(p) ()
Right MARP 83.5£13.2  82.7+12.8  77.9+12.9  78.8+13.3 .067 789 S12
Shoulder-Elbow DP 243£59 235556  20.5+54  21.845.7 078 745 391
Left MARP 80.6+11.8  79.8+11.3  77.5+11.6  78.4+11.2 .145 .823 .589
Shoulder-Elbow DP 215457  16.8+442  20.1#53  18.2448 089 020% 287
. . MARP 87.8+153  86.5£14.9  854+157  87.2+15.1 512 .856 423
Right Hip-Knee
DP 20.9+5.1 19.8+4.9 19.5+4.6 20.7+5.0 445 792 334
) MARP 81.4+11.9  68.9+10.5  84.2+13.1  71.2+11.2 234 .003** S12
Left Hip-Knee
DP 22.846.1 21.5£5.8 21.1+5.5 22.345.9 523 734 445
. . MARP 77.3+12.9  76.1£12.4  742+133  75.5+12.7 .298 767 .589
Trunk-Right Hip
DP 18.9+£5.2 18.1£5.0 17.3+4.8 18.2+5.1 367 712 456
MARP 79.1+13.6  77.9+13.1  758+14.1  77.2+13.5 323 734 S12
Trunk-Left Hip
DP 19.7+5.6 18.9+5.4 17.945.1 18.8+5.5 .389 .689 423
. MARP 94.3+17.8  92.9+17.3  90.2+184  91.8+17.7 423 812 467
Shoulder-Pelvis
DP 26.9+7.2 26.1+6.9 24.3+6.6 25.5+7.0 312 756 378

Note. *p<.05. ¥**p<.01. ***p<.001. MARP = Mean Absolute Relative Phase, DP = Deviation Phase. Normal-tension: gripping the end
of the rubber band. High tension: gripping 10 cm inside from the end of the rubber band.

Ao g Fogt Afol THE A AUtH(p).05).

(Table 4)¢} Zo] Total F7tollA & 1 HE-FE5H4Y
MARPE A Zxo] wet BAHOR {98t 2tolg YEfHA|TE
(F(1,12)=15.795, p<.01, 2=.049), A3} Eolo] w2 Fa7}e}
F22E A= UEUHA 4S8kt (p ) .05). 171 S oj e~
LEA{EY DP= AY A=l et §-93 2ol & Heigl o
(F(1,12)=7.638, p<.05, »?=.065), A%} &olo] w Fa e} A
A8 avte WA G3tHp ) .05). T3 IE A5 2R1E500A
= BAHoR FoIst Aol YERA] ekottk(p ) .05).

—
2 A= HE e ALES e E AT =], AT A=
WS} FBRoNA7] B 5 Al B 7 B o] vIAE 3
< EANst=d HHo] . A+ A, MY w0l F2E FES
AR FE iEo), A Fre FE AAS 5HA] W X9 F§
o] 3L vIAE A vesiey.

Kuzushi #+7Fo|A 80 cm AL 60 cm 40| v]3] &= A+

219} DP7}F F-95tA WA YElst o, ol= 80cm 5_7401]’\1 23 o
g9 d3go] JHHOR £33S AAEIE Kim et al.(2022)2
80 cm Z7°] 60 cm ZA0] H]8] §9] Wl E ZH(moment arm)<
StusH] fEfsto] B A& o2 &2l Kuzushi 3°] 7Hs
ohS B s} o]2g WHolA 80 cm AL FHH o7 fEgt
Z70 & Zrgoto] Apso] A BEo] 2 YS Kt dakd Hd
o7 24% 5 SlSE 7hsAdol St &, QA o' {Eet 2710
A B8 AREE &1 A% E8 1R E A=
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Ao yeEtS Ao 7 dAE 4 UthSchoner & Kelso, 1988).
", 60 cm@} o] A Eol7t RolAl= Bt 374 A|loF 24
A= AgEol B2 FAAHE FHok= oA A o of
et 22 ARE AT I Qo] Frtote] F-8 WAool =
UEIES 7Hs/d0] Qlth ol &% 3 o] o] A uf QA
Aladlo] 22 ZAY sifS TAots oA WMs/do] F7Het
o= 54 A|AE o]29] #HI YA $HHDavids et al., 2003). E
S} Ishii et al.(2018)2 A E Al4Eo] AfQ] wo] ¥h-3-& Z]Oj]/\]
717] {1 7] EX}O“H oot £ Y-S 289 Balst
o], 2 A1 =2 T8 #5d2 olet thgst 23 Q) Aol L
7F B8 oA T UEhd £ e AARI &, 60 cm R4
Kuzushi 7319 &2 HEAHS et 8 A7 5, £
A AokS FES] Yt AAHY] H-3H g 7 0= of 4
% QltK(Stergiou et al., 2006; Van Emmerlk et al., 2016).
AA W 2177} Y%= Tsukuri-Kake 7714 AT =ol&=
Z A2 MARPO] Y3k vl oH, 80 cm R7olA &
MARP+= o783t x| edo] AR 0 & #9] FA|
02 FAUS 7FsdZ AT H2)7] F&OA &
W3lsl7] YaliAe oSt FEA7F Eel=A] EaL
o] $83H], 80 cm X714 o2t F-g mfglo] Kt
B A0 2 siAg & Qlr}. o] Z9IFolA YRR o]
H ovA] Aol a84Ql 3 A4 i 7HdE B
9} A g (Hirashima et al., 2002). A E = A
7] S&-Z oFA] JAofA AlZete] AR F gRIoE
A 2+ o] 2715 YEeRHTH(shii et al., 2018).
Tl AT BEe FA50] ofd XA S 5HA 9
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A& 1/ -FE3E 9 MARP7F #HAstal of7ibd-ZHA 849
DP7} Zagt AL, AT Aol DA77 S8 A A& WdEo] Hrt
A= PYHR 8 WS Y 73S AARITE Blais
et al.(2007)7} Imamura et al.(2006)2 A& 871207 2|7
A= AR o] AHE ©es] @1 559 31 S48 H e
2 fAoh= Aol F8oty Hustgict & A Adke e AT
o] 7}fiAl= AFollA AYE /F= AFEo] AAE BHEES T
=4 o] 79 E58S £0]1L HAEE wol= A 8BS 7
& AARI ols &5 £3 dolE7t o RE A|AH0] B3
A9 Y- D=3loto] IS FHstel= Aol Stk A3
79 3 At Hamill et al., 1999).

Stergiou and Decker(2011)9] %% HE5A] o|20] w2, AlA|
V\E“ 2 ol w8 529 7PAAdS RASHA 2485+ 5
S 7HATt Al Baskgit, 2 dAtollA gk Aol ZieiAS wf R
g 22 H5/Ad2 AA7L st &= &0l okl gt fols
AW 7l&Y FEEE =ol7] Yol duEHo R 7S IPAK]
7152 A3k o 7 A F Lt Davids et al.(2003)2 HA|Q] o]
E7} EoPASE QA A|IAHRE A £ 9l 529 MAE E9

@,

i, o

A BHL GASIe A0E Huslglr. ol & A7 AYE G
HSEL Aol g ZANAE A4S FA5HA BEsiht, A
3} AR A AY AL BERS Aokt A4S Aust
A s 120 484 Aol 522 WHlat Ao BerHr)

£ dATolH AelE fE ASES Y 2A HlolE A7
8 B8 RUEL Mo} Yot ol BeE H4Eo] B 9
B 2AEY W} SolHE FBYeIN 7] Bae) BAL Avht AT
a4 vxlﬁk—ﬂ% HOIFE BAT YBOIL LE $X 73 )

T AgE oA AT Eolet A 4=
B e 6 A 4 Al e e 4
£ &5 ¢ dEo] I S ARG &, 371 Ao o
& % 7143k oty Aol ot 48 70

HH 07 AE5HH, o= dFE Rk ApEol 9F7F 7‘1]%k 279
AT Zb Aok 279 40 BHA AA] 59 AREE sto A
o = Sl= &5 2F 59L& AFUSZ 9v ]°H:]”(Escam111a &
Andrews, 2009). E3SF G% FZiojx]7|o|A At vELe 74
S Mok & O]XP 54;3—04 FTAS TS Tt ToF R A
ol B wojet B4
2o 3 &H g Ag2 0131%171(1‘3}. wbA 2 AT AYE A
S A Eolu A7t Blshs AolAE 79 SAFEE Tl
A TAAIE e AHSE Ao AHEr ol Bl A

— va=

Jl

7“ 5] lofof i} the) 7t ARjE1L oA 23Y

A 7Hs = AT 9 A ShE Ao Bt &
S8E 2EAFES A7 9 Hsto= 584 ok A Al
A9 g 125 =S 9u|sttH(Vereijken et al., 1992).
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[24] £ 979 2L AeE f= 550 FRelN7] Ba 59 A A% Folok A% BEA B 2 B3 W]
3% £

22.8 kg, A 14.2+£2.99)0] & Aol Folatict. FolAE2 F 7k AT #0180 cm vs. 60 cm)t F 7HA] AT}
ZZ(normal vs. high)& 233t Yl 714 24004 FZYo|A71E ATt 32HY 57 £42 409 vl oj7HH| 2t
o83t 60 Hz=Z 4= Qlt}. Hilbert W3 7]9ke] A494HCRP) A4S &850 F-& HeS Agstotdtt. B4
A HMARD) T HARHDP)2 AR (017 -2EA]), SHA(LTE-FF), A7F-sHA(Az-1348) 34 A3t oj -2
gk dfsl] 7]-&017](Kuzushi), A%7]-27|(Tsukuri-Kake), AA| 5& 71l A 242t AF&st9eh. A goloh A9 5
a7 9 AeZES AE5] Yol oY HHE=A BARELM(IBM SPSS 29.0)2 AAISH¥ o, 719 8 £22 ¢=.05
2 4439t

[23H 7]&0]7] FZ ol A 9% oj7f-BEX DPE 60 cm 2] ]3] 80 cm ZANA F2J5kAl Wkthp €.05). A%7]-
A7) F7H)A 9% of7)-ZEA] MARPE 60 cm ZARTH 80 ecm Z2ANA {25 RA*tHp (.05). A B2 731
A HE 1WE-EE MARP(p<.01)¢} F= o7)-=EA] DP(p{.05)= non-tension £71°] H]3]| tension ZANA &
of5tA woktt. A7 &2 BE 2N Ao R GA gl on, 45AE ks BEE A oot
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UeRdTH A Eol(T7H AP F2 M-S X9 @8 Al ST viFen, A Fu(dsh4 AehE 2]
A2 A9 F-gol A3k ulH ) o]@d A= 80 cm EoloA 9] FElo] HA 9 ¢ el WS 23 = vk
60 cm =019 1= 2ANA Y SA2 HA 7] FFS 9 484 58S TS AAKRIT
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