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The relationship between the change of lower leg movements and the consciousness of movement for a female elite sprinter

—four year longitudinal study in varsity student years—

Mariko KUROSAWAD, Norihisa FUJII2), Michiyoshi AE2), and Toshiharu YOKOZAWA2)

Abstract

The purpose of this study was to investigate the relationships
between the lower leg movements in 100m sprint and the
consciousness of movements for the female elite sprinter in the
varsity club. The movements of the subject were videotaped (250
Hz) at the official competitions for four years. The kinematic and
kinetic parameters of the lower leg movements were calculated,
such as sprinting velocity, step length, joint angles of lower leg,
joint torque, and so on. The consciousnesses of movements of the
leg in technical training period were also summarized. The
relationship between the change of lower leg movements and the
consciousness of movements were evaluated for four year
longitudinal training. During her freshman-to-sophomore training
season, the movement of the thigh in the early recovery phase was
improved by the conscious emphases such as "do not push
backward excessively at the toe off" and "do not emphasis the
follow through after the toe off." The conscious emphases in the
early recovery phase such as "push forward the hip joint of the
recovery leg" and "quick recovery of the leg" improved the energy
transfer between the right and left lower extremities. The conscious
emphasis "quick recovery of the leg" compensated the absence of
the conscious emphasis "do not emphasis the follow through." The
conscious emphases such as "do not kick up the knee before touch
down" and "quick recovery" of the contra-lateral leg improved the
swing back movement of the leg before touch down. In summary,
the conscious emphases during the recovery phase improved the leg
movements, and also contributed to improvement of her sprint

performance.
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—IHEE
1R 24EK 4 4ER
L—2% AL (s) 12.63 &;i) 12.27 11.75
JEG#E (m/s) -1.3 —0.7 0.0 —0.5
BEEHEE (m/s) 8.72 9.02 9.15 9.70
¥y F (Hz) 4.54 4.90 5.00 4.63
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EDEFREL R o TV T,

F4d, BHEBICBITATEOXF AT 1 7 AWNT
A=F%F Db DTHA.
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R-on R-off Follow L-on L-off Swing Thighangle
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HRIIC B NS © KR S
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R OMERORAIREY = LAMEE (deg/s) 395.3 452.3 467.6 542.9
T O B AR E R B TR O AT K TEEE (m/s) —5.54 —5.87 —6.39 —7.00
HHEE O T REARE (deg) 8.6 5.8 3.0 4.4
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B D GRE LN B FEOMI KT EE (D
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T THEAICEEML T o 7285, WERDZE D —iEEE
BIZHRT/RNE o7,

3.4 TEROXZT192R
3.4.1 THEEE ML CEEE ML TN —

X 31&, EEEAICBIT 2 RREE k) &R
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B8 T A—% LEEDH B EEZ ONBLREICOVTE
BErik~_Tw <,

R—off DR s vy (B Vvy) 1F, 14
R (=230 Nm/kg) 225 24EK (—2.79 Nm/kg) (2205

TIZHM L7278, 44K (=249 Nm/kg) TIEEA L7-.
T EAEHIEE IS BT B R~ vy (B v y)
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DIRAERESKEL BoTWIOTH A, WERFH
WZHIE W8T —TdH 5 EEMRT B 2 RS v
787 — (ED/87 —) ORAMHEIE, 14K (8.68W/g)
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X3 EIELAICH T 5% & IREAEORIE ML o ERAET ML T /8T —

5 24K (14.62 W/kg) (2HF TN L 72785, 44EX%
(937 W/kg) TR L7z, 2EROBEBEE V27
7= —FERE (1370 W/kg) ICHRTRKE P72

I BT 5 B EIRE N v 7 oK, 1
R (2.08 Nm/kg) 205 2 4EK (2.99 Nm/kg) (Z2F T
WL 7225, 44K (271 Nm/kg) TEBEAS L. F72,
2ERE 4RI, —iFEEE (2.61 Nm/kg) IZHART
REPo72.

KEEASEEICIRY LT o s, F7-HeRoNEEICq]
FICHRD SN2 02 2 MAER g (/2 B
Aif%, L—off Aif%) (CBITHEEE bV T — (&
D8 =) OFKMEIE, 1HER (—290W/kg) 752
R (—2.59 W/kg) W0 TR L7225, 448K (—6.14
W/kg) TIZBEIIL7z. LA L—ifigisE (—9.28 W/kg)
EHRBE, WTROFEIIBWTD BERFEZICBI
BREET MV 7 T — DR KRB/ S Do 72, L—off
WBROBORBEE bV 78T =2 KT 5B E LT
% BT T A P & IR BB PR P L 2 SR E (B T L
BEZONED, KOS OEEIIE, BB
BNV OEGPRENPoT2.

RN ICH SR Z ) RS EE% OB bV

N — (IED/87 =) OfgKfEE, 14X (11.10 W/ke)
M5 24K (16.67 W/kg) 12T THIN L7225, 44Ek
(11.57 W/kg) TREA L7z, T72, —FiEEsE (19.57
W/kg) LD L, WTFNOZEITBWTOHEED
JBEET NV 7 8T — DI KIED T AN E Do 72,
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WENOFE D i E (—1.36 Nm/kg) L5 L
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— (BT =) ORKMEIE, 1FK (—14.27 W/kg)
Mo 2FER (—17.58 W/kg) (2T THEINL 72725, 4 4F
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-7z,
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M 41x, EAEHONFHZ ANV -0 bE 1512
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I R—on BIZH/NI%2Y), L—onmiETHRAIZE -
7z, BEEE OREIIC BT A EHEERONFEH T AL F
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R4 191470 HT 2 TROAZEHI 2ILEF—Z1E.
HFDOIEHRENERE (R-off~R-on) IZHF 3%
EHZhZhOEEOZ (I 2T %RT.

— DR KMEIE, 14EK (128T/kg) 75 24Kk (13.371/
kg) 122 THINL, 44K (1391kg) TIE & & (28

mLzz. LALWIFNOZEIBNTH, —REEEZD
FHONFHT AN F— (1621/kg) IZHRTHED5
7z,

VEERDEMEERMOFH T ANV F— DB % A5
&, BEOTFH T AV F —HEINEIC A O %
PVF =PI T B L 512, EAMTIEITEH 22
ZRL7. 2FERIF TERIIERTHZEHIZALE—D
ZEIRIIREL > Twad 00, EEMTERICAHBO
NEH I AN F—OEAMER L, IHEIET LT
72 ASERIBIERLDVEFIKREL, EHICEHON

Be LBiBPaRE B3BH 15 2005

FHIANVF—DPTRIZRDBIA I V7 EEBO TR
IANVF =DM DEAL I TP, 1ERLY 5
LTwi, —fBEEO THONZN T AV F— D&l
&, BEIIREVDDDOEMONZH T AN F—DRA
WZhB54I Y7 EEMONERHT AN T = RN %
BIAIVITITTND DY, WEE D 4 ERIZHTH
M3 - 72,

4. ZE

WeBRE DBHGLSR B L O R L LzacogE
EEEE, 1ERPS 4ERIIPFCHELZ. 21T
REREDOMEE, A4 MBS L2 DD, ¥y
FOKIBICHEML 2281255 DTHo7 (F1BL
072). & bITHBRE DBEEIEIL, Swing B D45 1Ak
AE (M2) ZERLEMLH5H, &k LTEI
FERDP D 4RI T—IRBERE OBIEIED {EM
ZRL7Z. 22T, UFCREESHO TREMEDLE &
BEHOBHRLOBBRERLICERELTTOTVL.

LAERICIE R T 2 4E2R D R—off I 35 & U Follow B 0
KEEMAEEZERE ST 572 (K2). Zhid, [ABSHE
TN W& 12T 5 [HEHE R ISR ~F v &
L] EWI)EHEH->TIL—o v 7% LR,
HAREWTW Do 72 R ESEGE ML X b |
IR OB EE PV 2 L2k (K3) b
WEERIZLEEZOND, LA L2EXTIE, HE
WIHrEOREEEEE R N v 7 L7z d oo, [
BOREE NV OBALIERESA LN, FEAWD
TR T AN F = OO K - 72, $hbb,
[ RBEDSEE T mh&wi5°?5M%ﬂﬁ’ﬁﬁ’%
TNF o7 Lawv] &) Eilkid, BEBEZROBIEC
B RAT LA, #7200 T g g o O)EM’E’%EQ
ETDLILIEORD S ozl vz LS. L Lk
Yo Y N (R SN ?%ﬂ%ﬂﬁ’ﬁﬁ”fﬁ«
Fvr Lkawv] &) Bk R RGP B 0 5 1
Y, EvFoOEINcZEs Lzt bbb,

[KBEPBFICHENZ VWL IZT 2] v %’uﬁ%%gﬂl
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The characteristics of Shingo—Suetsugu’s 200 m sprint running

Kota Kijimal!), Koji Fukuda!), Akira Ito!)

Abstract

The sprint running movement and transit time of Shingo
Suetsugu, the bronze medalist in the men's 200m sprint at the
2003 IAAF World Championships in Athletics in Paris, were
analyzed by focusing on the 200 m sprint in which he set a new
Asian record of "20.03 s" and on the 100 m sprint at Japan Track
and Field National Championships in 2003. His data were compared
with those of other athletes in another track and field meeting. The
results were as follows: the maximum running velocity of sprinter
Suetsugu during the 200 m sprint was 5% lower than that during
the 100 m sprint. This decreasing ratio was considerably smaller
than that of other sprinter, that is, about 9%. This decrease in
running velocity during the 200 m sprint appeared due to mainly
the decrease in step frequency, not the decrease in step length. In
addition, the analysis of his running motions revealed that the angle
of knee joint of support leg remains constant in the last half of the
200 m sprint, and he is able to maintain such an effective kicking
motion even when tired. From the above mentioned facts, it is
evident that sprinter Suetsugu is able to maintain his running
velocity during the 200 m sprint for a relatively long time, even
though it is slightly lower than during the 100 m sprint.

In addition, because his maximum sprint running velocity during

the 100 m sprint is clearly lower than those of world-class sprinters,

it may be necessary to further improve his maximum sprint running
velocity in order to obtain better performance in the 200 m sprint

internationally.
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