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Relationships between muscular endurance of lower limbs
and decrease in running speed during 400 m running

Mitsugi Ogatal, Hiroki Fukushima?, Keigo Ohyama3, Toshifumi Yasui?,
Kenji Nabekura!, Ken Miyashita!, Yasuo Sekioka! and Jun Nagail

Abstract

A study was conducted to investigate the influence of maximal running speed, aerobic and anaero-
bic components and muscular endurance of the lower limbs on the decrease in running speed during
400 m running. Fifteen track and field athletes (400 m sprinters, decathletes and middle-distance run-
ners) participated. The subjects were used to obtain data on changes in running speed during 80 m
and 400 m running, maximal O, intake, O, debt and isokinetic muscular endurance. The time taken to
cover 400 m was negatively correlated with maximum O, (r=—0.558; p<0.05) and muscular endur-
ance of hip flexion (r= —0.521; p<0.05). Running speed over a distance of 400 m began to decrease
after 80 m, and kept decreasing until the finish. The change in running speed after 80 m was ex-
pressed as a linear regression equation, and the regression gradient was interpreted to be an index of
the decrease in running speed. There were significant correlations between the muscular endurance
of hip flexion and extension respectively (r=—0.666; p<0.01, r=—0.517, p<0.05). These results
suggest that the muscular endurance of hip flexion affects the decrease in running speed during 400 m
running, and also performance.
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1) Experimental set-up for 80m running trial
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?2) Experimental set-up for 400m running trial
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Fig. 1 Experimental set-up.
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Fig. 2 Postures of measurement for knee and hip
muscular strength.

¥z, LEOS0mEERAEF (AEESL4
rad/s) ICEE I N —7 N\ —EHE MR K
Wi e ER L.

nE, VIV BT S EEOBEIEE I
KENYELZRITT LEZ NS D, HHBEIE
T & CTHREILE L.

& *

1. 400mEY A LEEEREDORIF

Table 113, 400mz&EX { A, 80m % £ A,
Tl 5 S OFEEE, 80 m EFORAEEE
B, BRRARE RAMFENE, HHREE:
FOPEEB % ¥ & BERETRL, 400m
XA LB LU0 mEXA AL OHEBERE AT
HLmbDTHAB. 400mEXA AL, BBE
AfEE (r=-0.558, p<0.05) & [RBIATE thhF
AMFEE (r=—0.521, p<0.05) L OMICEE"
BB RD LN,

2. 400 m FEROREER & AER & OBER
Fig. 313, 400 m 52351 520 m KB FH
HEOEAEZR LALIDTHES. CD220DF
ST7h5, EEBHIT0-100m X LB E
0, d—VIZED» > TET LT TWAZ &8
5. HERFEISLF14413, 80-100 m KL 5
HESEEA RN, 141360-80m KEASLES
Nz, WiIT, 400mEBEIKEBNTE—7HENR
HHN760-80 m X% | X, 80-100m %
# 2K, -, 380-400m K &#H17XME & L,
RE% & XESESRE (RAEEREICH T 5%
& BHR) LOBMREPERERATEL, WHE
BOMBIGEKATER L. FOKEE, BERROE
%3, —0.7365—1.747T0OFHTH Y, ZTDHMH
BARELIE, —0.85506—0.979T, & TOHBEE
230.1% KETHBERBEGRER L. JOT &p
5, EESEROBE ZEMKERAOEZITLD,
KHETAHZ LIRIFURESRBENEEZDNS. T
TiE, TOEEOHMEL BERIER L EHE L.
Fig. 4 13, MEEIEE £400m X A A L OBER
BRLTWA. WEL, 1 %KETHE R
RIZHY, EEBRIELY AT L4000 m E

NI | -El ectronic Library Service



Japanese Soci ety of Physical Education

374 RRRIE D

Table 1 Results of measurements, and thier relationships with 80 m and 400 m running time

Variables Mean S.D. 1§u¥17111t1% g4(tJi(1)nnel 151 g;glg%m
400 m running time (s) 51.05 0.92 — 0.128
Maximal running speed (m/s) 9.82 0.35 -0.170 —0.975%+*
Lactate concentration (mmol//) 12.6 14 0.282 0.178
Maximal O, intake (m//kg) 57.8 5.9 —0.289 0.276
0, debt (ml/kg) 125.7 13.0 —0.558* —0.373
Peak power (Watt/kg)
Knee extension 7.25 0.85 0.085 0.318
Knee flexion 4.99 0.50 0.074 —0.322
Hip extension 11.14 1.63 0.397 —0.466
Hip flexion 6.53 0.94 —0.016 —0.574*
Mean value of work at 1st-25th trials (J/kg)
Knee extension 2.35 0.30 —0.145 0.296
Knee flexion 1.69 0.22 0.102 0.015
Hip extension 4.05 0.74 0.164 —0.347
Hip flexion 2.04 0.27 —0.040 —0.439
Mean value of work at 26th-50th trials (J/kg)
Knee extension 1.29 0.22 —0.296 0.389
Knee flexion 0.92 0.18 —-0.371 0.255
Hip extension 2.85 0.40 —0.221 -0.280
Hip flexion 1.31 0.23 —0.465 —-0.212
Mean value of work at 1st-50th trials (J/kg)
Knee extension 1.82 0.25 —0.224 0.359
Knee flexion 1.30 0.18 —0.127 0.138
Hip extension 3.44 0.51 0.031 —0.356
Hip flexion 1.68 0.23 ~0.256 —0.366
Muscular endurance ratio (%)
Knee extension 55.1 6.8 -0.220 0.318
Knee flexion 54.8 9.8 —0.467 0.335
Hip extension 71.6 11.8 —0.469 0.174
Hip flexion 64.5 9.5 -0.521% 0.183
S.D.: standard deviation R: coeflcient of correlation
R <0.001 *p<0.05
ZALNPRP ST EDP%. Table 213, & % 5
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Fig. 3 Change of running speed during 400-m run-
ning.
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Fig. 4 Relationship between regression gradients
which show the decrease on running speed
during 400-m running and the time taken.
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Table 2 Coefhicients of correlation of measure-
ment  variables with  regression
gradients which show the decrease on

running speed during 400 m running

R with
Variables regression
gradient
400 m running time 0.718**
Maximal running speed —0.017
Peak speed during 400 m running 0.424
Lactate concentration 0.405
Maximal O, intake —0.162
O, debt —0.288
Peak torque
Knee extension —0.074
Knee flexion 0.221
Hip extension 0.425
Hip flexion 0.262
Mean value of work at 1st-25th trials
Knee extension —0.096
Knee flexion 0.283
Hip extension 0.126
Hip flexion 0.220
Mean value of work at 26th-50th trials
Knee extension —0.321
Knee flexion —0.047
Hip extension —-0.318
Hip flexion —0.360
Mean value of work at 1st-50th trials
Knee extension —0.204
Knee flexion 0.149
Hip extension —0.032
Hip flexion —0.050
Muscular endurance ratio
Knee extension —0.347
Knee flexion —0.293
Hip extension —0.517*
Hip flexion —0.666%*

R: coeffcient of correlation
¥p<0.01 *p<0.05
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Fig. 5 Relationship between muscular endurance
and regression gradient which show the
decrease on running speed during 400-m
running.
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