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A biomechanical investigation on characteristics of the running motion for Japanese elite

female long distance runners

Kohei Takeda’, Michiyoshi Ae”, Yasushi Enomoto”, Toshiharu Yokosawa’

Abstract )

The purpose of this study was to investigate characteristics of the
running motion for Japanese elite female long distance runners,
comparing with these of Japanese male and world class female long
distance runners.

Running motion of subjects (10 Japanese elite female as group JF,
12 Japanese male as group JM and 7 world class female runners
as group WF) in 5000 m races were videotaped with a VTR
camera. Two dimensional coordinates of the body landmarks were
obtained by digitizing VTR images over at least one running cycle.
Performance descriptors, kinematics and kinetics such as stride
length, stride frequency, joint torque, joint torque power and
mechanical work were calculated from the coordinates data
smoothed with digital filtering of optimum cut-off frequency, by an
inverse dynamics.

The results were summarized as follows : 1) During the recovery
phase, mean power of the recovery leg joints was larger in
Japanese elite female than other groups. 2) Stride length of group
WF was significantly larger than that of group JF, but the distance
in the first half of the support of group WF was significantly
shorter than group JF. 3) The deceleration of the running velocity
in the first half of the support phase was larger in group JF than
group WE. 4) The thigh angular velocity after the foot touchdown,
group WF increased faster and decreased in earlier timing than
group JF.

These results reveal that it is important for Japanese elite female
runners to increase stride length and decrease the deceleration in
horizontal direction during the support phase. We can suggest that
Japanese female runners should put the foot closer to the center of
gravity at the touchdown and emphasize to swing the thigh of the
support leg more quickly.
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BET MV X0 —TH b, 2512, MaHEEZ EERIC FTOMBRERY R5 L, WHECHFHEICIEN 2D
ELZZEETRTZLICEY, BIEHO TR FY/ < o722 805, TFHEOFNPE vy FHRREVERAICH o
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i, TLAEERBEILEDD LS EOHEr T A &
PUETHLEEZONDL., TNHDI D5, KR
TR O—R L FREEEFORL 2 ERE CTOEE
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RPREDPo. LS (1986) 1, EMOKRBEOFE 2
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FERIER (W/kg)  RXRIER (Wikg) #F/87— (W/kg)

FE#+SD FH9+SD SE#ESD
JFE (N=10) 2.96+ 0.29 3.44+ 0.59 6.49+ 0.84
JMBE (N=12) 266+ 044 2.65+ 0.64 5.38% 1.06
WFE (N=7) 2.75%+ 0.38 2.80=% 0.61 5.62+ 0.92

RAGIREE L I AV —FIHOARE (BD) & D
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WCKELR MV 2RETLNEN D o772 EZ 5N
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ZTHEE ST -2 BHE LW eEIZONS.
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BHOTHESH T -4 K&L{THILT, EvFirm

* p<0.05, * * p<0.01

HEEVIBDTHo7z. Ld»>T, HRALTFETF
HPHFKED Z ¥ — NIt 5720120, v 528
HEDOKETHER T & &b, TR &R
Lo TKFEEEDRL#MAZ 52 L, FELFFEHEOB K
WKCEoTAMNIA FERELKTHILLREDPLETHS
LEZLNS.

K TOMISRE L2 WEBETLZDI) b, 6 40T
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% (VW, =2 M7 TAN) OF#EEBINICHRE L
72. #£61%, JFEE, 77U WREF (LT AFE), %2
P, VWIZAFBHELD DA N T A RERR/NE o7z
A, EXHERELZETAIETE Y F2ED, K&%
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TR RN S <, FESREERE IR E i v/
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x4 BEHEFICH T2 ABSLIUCTREAE

AEEARE

Significant
JFE WFR difference
THRAE (deg) 52ebgs 1.3+ 18 JF>WF
TheEAEE
S ABEAE (deg) 31.0%t 29 29.3%+ 3.0
> 1 p<0.05
x5 XFHHOBAEEOORES LUME it
Significant
JFEE WFE differerce PITLER - BT & - fHEE - ORI - %)=
R (m/s)  0.297%0.065 0.2010.055  JFssWF (1986) BEMAG/ ST — 205 A TEEEIIBIT A TR
AE (mv/s)  0.296+ 0.091  0.246=+ 0.067 FEORRE S L UEBE. REKREAETRERLE,
>> 1 p<0.01 9 :229—239.

(1996) ZIEBT V7 REICBIF B L —AhDEHEL
FHITHET L, ERFIIARMETICHRT,
HIZBUT 5 HLOSHBELEMAVINES {, KFEHREDRD D
INEPo 2l R EEREL TS, 20X LTFEF
DFEEMEI, RFFEICBIT LT 7)) HEFOREM L ITR
LALDEFZ L), INHLDI EIE, WREICALN
7o REBEDRBIIMEAT I 22 b DT R {, AFEREEC
Lo THEHMLEMENTRLLZLEZRLTVWAS, L
L, [ANTAFHFEREV], [ZEPICBIT B KTHR
FEDOWAB/NE ] B EDFHIZDOVWTIE, AFEE, VW
BREBIVEEFLDCIFEIVLERL TV LA
b, EBEOEELEZ 5L, FHRELOEICHEBLT
EREORDE/NS LT DT &R, BB KRR A HRE
*RELTHIER LR, IFHOEERED HIN%
TETAELDEEZR LS.

4. FEH

AL VHESLIC o722 2T DB, DTO
I %AH. 1) IFBIE, IMBIZERTEENEW,
T2HA T A FiZ/hEngs, HuREEHOFTAEDT]
EHMLBIRIVELZ LD TIERLAToTHBY, 20
7o, RELGTHRESHEG T -2 L T, 2)
WEHDA M A FIZIFHLDOBEEICRE Do 7225,
THFIR LIRS WRBEDSTEBE L D D BB I/ E o
72, 3) ZHEHARTEIC BT B HARE LT HEE O RHE I,
JFHENEWFEH LD OAEBRICKE Lo/, 4) WREOH
WROKBAREIZIIFHL)SBENSY £ I 0 7T
LTwiz,

INLDZ ERS, HE—RETREEEFOEEE
PWEANDRBELE LT, AMNTA FEENEEELI LR,
XHHIC BT 5 BRELKFEEORD 225 Z LA
HETHLLEEZOND., ZODI2IE, FEELIE
WALEB IR L, R B A RBAEEE L ) 3iF
REMEDLZ R ERHRTOTHA).
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