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Abstract

Judo backward breakfallskill will play an important role in head injury prevention for judo beginners.
Therefore, the objectives of the study were to illustrate the kinematic characteristics of judo backward
breakfallmovements in young individualswith no judo experience and compare before and after interventions
ofphysical education classes concentrated on judo. We recruited four male collegiate students who 1) had no
judo experience, 2) had no significant injuries, and 3) registered the same judo class. We obtainedthree-
dimensional motion data of judo backward breakfall movements before and after intervention. The angle-
time curves of neck, trunk, hip, and kneewere calculated using modified Miyashita method. After calculating
linear regression formulas for each angle-time curve, we used t-statistics to compare slopes of the formulas
(P< 0.05). The results demonstrated that the neck and trunk kinematics were significantly different; however,
the botheffect size were so small that the changes in neck and trunk kinematics may be negligible. There
were no significant changes in knee and hip kinematics and vertical head acceleration between the pre- and
post-tests. The result indicates that there is little effect of short-term intervention on the lower extremity
biomechanics in judo breakfall, which suggests the movement of lower extremity may need more attention
to better improve the kinematics of judo backward breakfallin judo teaching for beginners.

Keyword : backward breakfall motion, traumatic head injuries, three-dimensional motion analysis, martial

I. (3U&IC

Tl L, RO B 50 % 50 CHMEDFEE T 255, FEBIMEFRA D BIA Cld e <R THIT
WA T 5. F7, BEIMEIZ7- & 2 EEHITZ < & Bpost concussion syndrome & XN % & EEICD
RSB REMEA D DD, FEIFEH L O PVICAR—YEZIIEDLE DL > THEHITREFIHLE VR 5.
E LI AR AT CORBLBIZ 21T, REBEOFTESMOMRA A TNG 2 & H LHEIME
ST OB AT 2R LERTEHNEEZ SN,

FHETOFBIMED L IHMFITHRITONALYHTALTE Y, HE LS L OFEMATMERA DB
JEH & SNTn5>, F72, FEIMEDS50% L FIZRAR O X 95 B HNORITE & AL#NT & 7B A
LTWaIZEPHESNTVELIE (K1), &5ICHFIMFZPARIEARLERIEEDNLEICSL 5
ALTWDZEDLHMEINTWAEYY, FRlo 7 — & X B ERIG B 3B ) % Bl E o B MG I8 4 IR %
KRELKBLTHEH00, FHEHLER
RAEERHE TH BRI S N5 FRARE ORI
WL EHT R R, 512, FH
EFERLAE A H HFE 2BV TR,
KW R EEZZRH LR TV ERD, =i
B OBMBRATH 5 2 & DHHEIME D3
BN AT R BWBIRELS D EER
TW2.2F ), Hiff L L O FBE gl
BRI LCIE, @YK AZT
BRI B SE D5 2 L PEHEIME R ED
FRCH LTI ICEE AR flAD—>o kBl AAXNTRIFSNAEORRE BTSN ARIBEIZHHEE-TVS

120



W2 BHIEHD.

FRRZ TN F TOIREBY; ClEFERBRE VIR EH AT REEAM & L TR A 2T HOIERGEDOFE
PEBINTBY, FEREETRIRAZTFIEEOENE L THRINIEREZ B L 7-BICSE 2 Jmih L Cny
DRV HEADL LT LI ERMERTIL LR ERBITOLNTVEY, INF TITHZITEORH
W) Z T HOMENIERSINTNE 0D, BAZTFTHDOF AT 4 7 A% wm b L7iieidd % < B
TEOBR LT TlE B v, A IZTATHIRICB W TRERME B L UPEAE TOALELZ KB L TV 5
FHENLBEDORSZ T HOREREEL KL, ZOfE RSB X OREGHEO GG OB B L 0K
EEOMEZEDIC BV THHHICH B2 EVITRO ONZ W OO, HiEidE Rk IS TR Z LD
RESMESETZHZEDMATHoZ L 2WELIZ.INLHRID, WO LIREFIZTHRH I
% BHSEEBDJEIIIC & D IRANFHEZFT L O 2 VEEIR L ICBVWTHFEE IR TwizZ e, S50
B LTI T TR 2L I D 2 & THRANDRIRHEEZ I > b — )3 2 B){ERE % il
T UEEERML TS, AL, TTTRLLE L IRFRELETHLIREORERBREH L
THEY, FERBEBREDVFET 2%5%2TFIEIRTIFBE X0 % 2 i D D 5.

EHIFRERECTCORBEOLEENZBDH720I121E, FRERBRE VIR L > THRA 2T FHM % H
BLTOHEBEZHS2IZL TW L LEDH A, Weerdesteyn et al. (2008) D13 et e 7 2 38 R AR H 123055
DEEFTNOZ T GEEDOIFE LT o 745 R, B TNOZ GEER OB~ OHESML T L2 L %
WELTWD. L Lads, BIhs HIORERRATE S N2k s 2 S EfE S Ea i (2 #E 5 D5
<, AT TALNIHE R E TR R L WRMENDH 5. S HIC—E M OFERIRE % COBEN L L%
ALY HZ LT, RBEOBRALZHIBETEHITNEIEERZIEMT LI LA TEDEER D, £ TAN
ZEDOHIZ, SBATHIZEIC B VTR SNBHE OB A Z T BHEMEDOIRITENET — 7 L OIZ L Y,
B RERBRE OBRAZ T HIEOREMEIZ 5 28, S SICHHB OISO LA 5585 %)
HSEEOZALZ O NIZTHI L E LT

I. 5k
1. MR
SRIIFERIR T A S 5 AR PR ARG - b L —F —FFHITR T 2 B F KP4 44
% (BE 167.6 [166.0-171.0] cm, AHE622 [58.4-63.0] kg) T -7z, AHFZEICBIT B0t G OFIRIE
13, DFEREFTZEOTHREORBRE AL TRV &, 2 EROIITFIZ R 2IMserEx 4 LT
WiawnwZ &, )EEERE b L—F —FROVERMH#ED [AR—VHGEHEFEET | 2@l Tnwb L
Tholz FAFERIEECREZPLE LBRETHR SN TYS. JRICGEFROHWEZHB L0
BIMANOFEZ EWICTEZ. 2B, ABI%EO 70 b 2V THEFREMHEEE S OKR 257

2 EBR7Or3N
AWFZEDOWE 7T b IO A K2R L7z, PG i3 m o Fliz 36 4112 H LN (pre-test), 3
X U215 DR T %12H LN CE¥11.5H) 122181 H ORI E (post-test) D FH2 10 Dl % % FEfiti L 72, Pre-
testDBRIZIE, WHRAEBITH L CH UBEEM 2 H\WTHRAZ T HEEICOWTHSH O 217 - 72
%, R0 HOBELERLTH o7, TOMICHEENLRGIZT 4 — KNy 21352 o7z,
20 H ORI RSB E DB % 4T - 7214, FBOEEX FEiE L Td S -7z ERLOIREIN Uil

121



B 1Y GRRERESE) ML 7.

Pre-test Intervention | Intervention 2 Post-test
2days 1 week 12 days

Intervention 1 [nstruction (Smin) —> Self practice (10 mir) =——> Mecasurement(60 min}

Intervention 2 Self practice { 10 miz) ——> Measurement(60 min}

AR THWAZ0 M 3JL @ invterention1 : 1B B DFEREN A, intervention2 : 2B B DFEFENA

TG AZ L2l 0 3EIE, 20124E4A200 B L 04 H27H 020 I CHEM S N7z, BEONRFIZFE
HIR L7z, HBEEIENENEL 5 RZBIHETNRAIC X > T Tb: (54l B, e n
B). BAZFEEHEICOVTARBHR TR INTEMN LoRA >~ M, 10 BE EiF5, 2. WaMids,
3. WA TIZAL X HIZEZINL, 4. MOMBEITER L4SHRELT L, D4 THo7

R1. WRHIBMU BEORN ERE

%% 1 HH ®¥E2[EH
£E - MEEES) - HROHH 5 - HEEED)
BAOZIEMEORTE (K145 55F) | BAZHEEORE (K5 )

1) EEMIT 1) SRR G

2)  EEALHD

3)  BEEREAEIND M= EEOHE (110 /)
4)  SIRTEBDND 1) EHEMIT

5) T AMHT 2) REEALG

6) HIEENEND 3) BEERAEG

4) SIACEEN G

HIlE Y Z EEEDORE (7130 4
)

) BEOWEERND

2) SIfTEEMND

3) ZAMT
Ei£SERE S Ei£SEES

3. BHEHE

LTOMEIX TR RFERFEEFSICBWCER L7, WEEME LTEELY c mo K
< — 7 & Miyashitalh'? & Z% (I ROETEES, Wi¥AS, SR, HE, EiE KM R TR
T, WA, oS R, RRiBER, Kis e, KBRE AV R, AR, B, T
T L7z, $72, RAEMROIZOMNGIZEFENANY FETZEAELTH L o7,

AREE LCEM L2252 HEEE KR Lz, WIS P 0R L, BRI, MMt
KI90CD KA SE/2H) AT, NEHHDF A I V7 THRAHNNDOZEHEZERT 5 L 5 I23F
RL7z. ZOBICESBIEREN 3 E S NZ2R IR RIS €5 X ) 1R L, b ICiERE
10 U CHE M S R 7 3E BIED 9 b, BET = WRE L2 L E X N B REDSH ORI E 55
M.

122



I3 o vk

Starting position Buttock contact End of the motion
| |
Analyzing period

X3 AR TREL %55 S8 L FTEE

BEOWEIZIZ8HE D I A T THER S N3 ITTEIVEMNT 2 (MAC 3D A7 A, Motion analysis
#L, Santa Rosa, CA, USA) & Hl\7z. & A E60HZIZ T & N7z BfERE O 25 S~ — 5 D3R ITRE
B & W L, 73 % VButterworth T —/SA 7 4 )V ¥ (6Hz) ST b L7, 20tk T
BIENTY 7 b7 = T Kineanalyzer (¥ vt A I A7 v 7%k, EAEE) % v CHEERIE /e A R,
PR A A R, BB R, RIS MR A EE R S L 7. ARFZEIC B W T HEOE T
2 72Modified Miyashitaik: & 1335 CTH 7 A ¥ MaiZFEL, BT €7 2 2 MEOHALAR Y
MVAEET D MEERIT 5 HETH DY, RFFETHEH L &MEOEFRIIKHTIR Lz R
JE TN R OLHA AR O FFE 2 LM fRE (0°) & LCRREL, 185 %V BB ERy oo B 1 S e £y 1
POEOELRE LTELZ. BBINSOHMIE, WNRAEM L 22K 20%, HEETOOEAE D
AR AR LR Z 100% & L CIEBML L2z XTI L7z (IX3). F 7z, BeRI & MBIt o f Bk
WO AMEH L. 512, BEHEICA L2 DE2HENT 288 E LT, B~ — 7 O WA NEE

DERE T2 HH L7z,

(A) (B) © (D)

H4. KRARICHTZHERHOESR: (A) EHAE REFV—HEMBBRY—HD3RZE T A2 MEERKREY —
HEMBEY—HDImET A2 NABDAE, B) ARAEE: BERY—HEMMEY—HD3mET A2 MEL
I'm"'JJ:Hukz"“'ﬁV 710)41-‘5?:@57]"“'7 710)3-5'&7"X/ Fﬁl’ﬁo)ﬂf‘" (@) HxEﬁﬁ"ﬁF‘F FﬂéV 7J kin¥7—

ADIFET A2 FEF'W)%J# (D) RREEAE kiﬁ%V 77154:0]*191-1&']%7 770)43"50)35-127)(/  E
ERNRY—DBLUCPSIMIBEY —HDF D3R T X 2 MNEAE

123



4. fREtOA

FEEBIIAHET & 2l DTGB ER OSE, K, BB, MEBIET M AL, K OBER I AL O RSR Y
ZRENENI—KREERZRKD72. TO—REVERIZBIF2MHEDEZYLNITTLHI LT, Kl
HKZHAMBOLRERYMMMOZALZH L NIITER EEZONS. T34 52— kKGO H
BEMEZMRA L2, BRARBOEZ2M O AFIR THERLZZD., S 5ICHEEPED NI,
ZORREZCohen's dIZ K o TELZ 72, MEZLICBE T 2R NO B RS 5720, W%
B HEATH CEVR AT 247V, PRI (Adjusted R?) &R 721419,

AHFFEDREEHRNTIZIEFEEIH Y 7 I 7 = 7 Microsoft Office® Excel 2010 (Microsoftfl) 3 & U#iaTf#
v 7 b2 7REMVZ. B, RSB Lt ia BRI % & L.

I. #R

SHER A FE D ZAL DO RERFN BB L O FhEho— kG % K518 L7z, SHERAREEHRE (1=3.978, df=
198, P < 0.001) B X OMK# (r=9.427, df=198, P < 0.01) O—KIEFRIICHAZEEI RO LNz L
LA SR REIIIER IS/ S L, SHERME TI=0.004, KEfAETI=0.039Tdh o7z, T2 BREHAE
(t=1.856, df=198, P < 0.05), MERAIME (1=0.773, df=198, P < 0.05) 3 X USSRTH J5 i) oD BE R0 ok i 25
1t (1=0.308, df=198, P < 0.05) ICBWTHAFBZETHEEIRD DN 7.

B, BRGEASEIENE L7215 2T S EER O & M EZLH O JUE R EIL, pre-testD ST A BE (R>=
0.95 + 0.07), FR®ME (R?=0.85 + 0.13), BBIHIAE (R?=0.98 + 0.04), MEHIME (R?=0.96 + 0.07),
post-test D IR BE (R2=0.97 + 0.03), HREMEE (R?=0.75 = 0.15), BRIFARE (R?=0.99 = 0.01), &
B (R2=096 + 0.07) THY, &@CTTHVWHBELZRL TV,

50 A

140 -
40 |
e 120 -
30 4 Tttt e
20 ..... Predtest ¥ =04795x-33218 | 100
10 - m— Post-test Y = 0.3914x + 6.0402 30 |
0 o : T T 60 4 e Pre-test y =-0.2236x + 111.02
S20 40 60 80 100
RV 40 = Post-test ¥ =-0.1303x +104.9
20 4
20
-30
0 : ; : : ‘
-40 0 20 40 60 80 100
(A) ©
20 - 140 -
15 -
10 -
"""" Pre-test y=0.0592x+12.673 |
5 = Posttest Y=0007x+10376 1 Pre-test y =-0.8106x +115.08
20 -
— Post-test y =-0.7963x + 114.29
0 . . : , 0 : : ; ‘
0 20 40 60 80 100 0 20 40 60 80 100
(B) D)

X5, NMARIEOEREZLLHES LO—XREER : (A) EHAE,B) FAE, (C) IXBEHAE, D)BFEHAE
*HEEHY (P<0.05)

124



V. EE

HAEM OFERIE L2 DB OEF IR, R8I 7% E OB H K 2 58 % KIT 3 DS
B SN THB Y FHOLEMEIIE Y. hERREAE CORELBELE 2 TFREATOR KA A
FNTBY, FEEIMERETIICEES L %A 2T HEEST O IMEERIREVEER L. £
7o, EBROFRERBERE ICBT 22 HEEOFEHBBELHONICTT LI LT, IHEOBIZIFIZEHTX
EREWOPICTELWEEEEDLH . 22T, AR TIRFEREIOY FRPEEZ R I2200 0 FB 5%
KRR LR CTORALZT HIERIEOF A3 T 4 7 A& LT

RAEERA DFEIZ A AN BT 2 KFHOMEZLMRZ BT 5 &, %A XS OIEARIIERICH
VR M B A2 40 — 50% F TEIM L, AR IR0 AR LTz, F 72, R g X
BIGIE SR & ) LR AT 525, #H10°— 15°OJRMAEEICHER S, (2L AEDRHTRE LZLIZRD S
Nigrodz, TS OMEELOBIAN, AWFZE L FEO Tk %2 723568058 O 1% 5 20 B EIED 5T
REBR—F L TWB10, F 72 A ARTE TRSAR & RS EORRFIZLICB W THERENDZD 5
N, SARNCH S NBERECOSIBMPEIER L TB Y, HRFIZB VT X ) RGN % /R 3 62
ALz, Lo, EBEIFFEFIEL, 2R LTOBLOBEVIIKREL ZholzbEZ N5,

AT HATIIIRS B\ THEHE D% 5 20T S AT VIR 00 )5 B8 it 5 B2 B E o 1 21 2 il 7 [~ o
BE)SHR SN D05, ZTOHRKE LEALTA S T EERARRR0 MR L T2 &, & & (I JRBIHETE ih
BESEMEDO BT CHET 2MHIMICH ) BAEAEIIR200RETH - - i Lz, — T, FRERER
BT FHEALVEILCTEBY, SERNIAEEZ LD 2HINTH o 72, K% IO 2 BRI 1R 0O 32 H Ry )
ZWMSEHRITMDLEIIORE S 2 WD ST LE) EAWFRFTE 2 5, FEARIEI M 5 etz
B LMD 5107, F72, BEEICASND VEOMEESICIE, B2 SDOE—X Y M7 — A4
RILTFAZ L THEE— XY MM EMREZ I PO — VT HEENDHLEEZLNDD. AL
BWT, BAZTHEMERFIC T ZME S E2HEIREOEETD—DOTH-72b 0D, RERHFILZ D
xR L CnhhozE2z 6N 5.

DEARTOAE RN, KA EZALOBM AN IS SCE o722 LR LTWA,. DF ), KIFFETH
ENTAERIINADRRE T L 72D THho7c b FE 2 b b, KR, ThoOKBEEMEZLLH
TR EE O ZALIAIE A AT CTELIERDO SN Do ME BB T 5 L, 2MOFBRERIBRAZTY
DIEAFEOBRBOBE NSRBIV EDHERRZENEZ LD LT hah o/ EZONL. WRIZH
L7100 A\ EOFESZMLTE Y, MAIIK L TORERFFITLIRICHE L 2o 72 2 & IR
RICKH POV hd Ltzv, ZHEEZ TICERT 2 £ TICLELRERHIZOWTIZI S 212
%o TRV, FRICEERFERAICBVCURBOFERETE T TEEVWITRErS 5. 72721, K
IR TIZAN E RIS o 727280, SHIOREMHEIBANES T S N REERETE Vv, F
BERBERE OBRAZHEIMEL X020 BROS SR LD, SHIMRENETZ TV 2A0E
O LETH 5.

FCOREZMBEIERAZHIEOP THEELBETH L L EXONDH, FHIIGHHRE LTk
V. NA T AN = ZAOBLE S IIMARTEHEIC L > TEB = AV X —2BE S, BRICHE LU 2 EE)
IANF—Z WP EELWEVRHLEEZLIENTE DT OLIEEITKRE V. T2, LITh%E
WZBWTER S 01D FEAVRITTORTSNZBROZ T e 2 @G M L, #bliE & wiE
TIREFTINLC YA IV IEMED R AL 2 L2 WME LTS, BAZITHHEICBVTHEEPHED I

125



ONTHEY T2 CEEPHEG SN D WRRELND L. MR T, A5 (2013)003FHBIAE L 2% T ~D
B A DR L I TR IR T SN2, JEARENE & i L Cof Dl b & 2 2Rt 2 /R L Ch D, BEERSN
bLEMIIRE CHRT LI EWR S, FRIGFERBEEE DOZ T HBEICONT, EERIHRTHEZ
I ONTRRTHMTHZ L HLLETHS ).

V. fEE
1) AT TR ENIHMEOT— 5 LKL T, KERE DR S 2T B OIEAREETIILEE B X
OV BY 5 e Hh A5 BE AR 2 WA T d - 72,
2) FEARBA 2N OFBIEZ N A S AR, HBEARAENHRITARICEL-bon, £
DEACIIKE  Brdrodz. F72, BeBIEIB X OB A EE IR C LI AT I 2213780 S ko 72,

i
ATRIED— R 201 24 T RGBT R AT & 21 CHfov 72 LE L7, BALIL BT E T,

SE 3

1) PR, AR B AEEENZ A (2003) AR — 7 BF-OMGEHRAL. BOERY AR — Y REEMES. 15
60-66.

2) BWRFEEE] (2010) FEEIZBUT B HRIME O T Hi—MERE A 5 HEE 2 IRIME 2 £ 2 5. Wil KA R
FEEER. 40, 173-176

3) Kamitani T, Nimura Y, Nagahiro Set al (2013) Catastrophic head and neck injuries in judo players in
Japan from 2003 to 2010. American Journal of Sports Medicine. 41 (8) , 1915-1921.

4) McCrory P, Meeuwisse WH, Aubry M et al (2012) Consensus statement on concussion in sport: the 4th
International Conference on Concussion in Sport held in Zurich, November 2012. British Journal of
Sports Medicine. 47 (5) ,250-258.

5) Zemek RL, Farion KJ, Sampson Met al(2013)Prognosticators of persistent symptoms following pediatric
concussion: a systematic review.Journal of the American Medical Association pediatrics. 167(3), 259-265.

6) Kano J (Kodokan Editorial Committee ed.) (1994) Kodokan Judo, Kodansya, Tokyo. 45-47.

7) Groen BE, Weerdesteyn V, Duysens J (2006) Martial arts fall techniques decrease the impact forces at
the hip during sideways falling. Journal of Biomechanics. 40, 458-462.

8) Weerdesteyn V, Groen BE, van Swigchem R et al (2009) Martial arts fall techniques reduce hip impact
forces in naive subjects after a brief period of training. Journal of electromyography and kinesiology. 18
(2) , 235-242.

9) Groen BE, Smulders E, Duysens J et al (2010) Could martial arts fall training be safe for persons with
osteoporosis? : a feasibility study. BMC Research Notes. 3, 111.

10) Koshida S, Matsuda T (2012) Neck and trunk kinematics and electromyographic activity during judo
backward breakdfalls. Proceeding of 30th international conference on Biomechanics in sports. 60.

11) Koshida S, Matsuda T, Ishii T et al (2013) Kinematics of judo backward breakfall: comparison between

novice and experienced judokas. 74.

126



12)

13)

14)

15)

16)

17)

18)
19)

20)

Miyashita K, Urabe Y, Kobayashi H et al (2008) Relationship between maximum shoulder external
rotation angle during throwing and physical variables. Journal of Sports Science and Medicine. 7(1), 47-
53.

WASE— (1997) [ffF] R - AR — Y RZO 00, KIsHEENE, Rt 246 -248.
Kadaba MP, Rakrishman HK, Wootten ME et al (1989) Repeatability of kinematic, kinetic, and
electromyographic data in normal adult gait. Journal of Orthopaedic Research. 7,849-860.

Kavanagh J, Morrison S, James D et al (2006) Reliability of segmental accelerations measured using
a new wireless gait analysis system. Journal of Biomechanics. 39,2863-2872.

ERHEIC, ZHEE (2001) B#AZFHOBEBITHET L% - PEPSO®%AZTHIZOVT. R
HERFAMIER L. 26,1-13.

=Hdiz, SUHTW (2008) FlRAZTHOT I  HE L BORED 7212, FKHRF-EH XL
ARIFEALEE B AHAERM. 63, 71-78.

WREHERR (1995) #EBiH: TR OFF bSO, @t #ut 162-171.

BB, Refisg, FILEFM (2011) FED X WZEBEORH L, BV 78 & a3
OGS, BHEREE R, 119,71-85.

AR, BHEEOREE, PVLER (2013) FEEREA OBVEIC BT 22O MAMHE. .05 OFE
WEFRICOWT. AARBRFEEBe4lFARE. 296.

CPH254:11 H 29 H £)
Ao THEAH  Pl25412H13H

127



	8号　研究紀要_Part127
	8号　研究紀要_Part128
	8号　研究紀要_Part129
	8号　研究紀要_Part130
	8号　研究紀要_Part131
	8号　研究紀要_Part132
	8号　研究紀要_Part133
	8号　研究紀要_Part134
	8号　研究紀要_Part135

