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Abstract
This study was undertaken to clarify the deceleration rate of velocity in female runners during the final

90-100m in 100-m races. The subjects were 59 middle-aged and elderly female master and recreational

runners aged 35 to 80. They were divided into 8 classes (W35, W40, W45, W50, W55, W60, W65 and

W70+) based on the ages of the runners. The running performances during the peak velocity phase

(30-60m at 10-m intervals) and the final velocity phase (90-100m) were recorded with digital video

cameras. Velocity, stride length (SL), stride frequency (SF), contact time (CT) and flight time (FT)

during both peak velocity and final velocity phases were measured.

The results were as follows:

1) Velocity during the final velocity phase decreased significantly from the peak velocity phase in all
classes and the mean deceleration rate of velocity ranged from 8.6% to 18.5%.

2) SL during the final velocity phase did not differ from during the peak velocity phase (except W40
class), whereas SF during the final velocity phase decreased from the peak phase significantly in all
classes. The rate of reduction in stride frequency was almost equal to the deceleration rate of velocity.

3) The relationships between the individual values of deceleration rates and the relative values of the SL
and SF were negatively significant.

4) Stride time (CT + FT) during the final velocity phase increased from the peak velocity phase
significantly in all classes. Both CT and FT also increased significantly in all classes, except FT in
W55 and W40 classes.

The results of this study indicated that the deceleration of velocity in the final velocity phase in 100-m
races was induced by two factors. One factor is the reduction of both S and SF. Another one is the
rate of reduction of SF being greater than the increased rate of SL. It is suggested that improving the
endurance of the extension muscles of hip joints could make it possible to prevent deceleration of the
velocity during the final phase.
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Table 1 Subjects of different age
Classes (mean = SD).
Class N Height 100m Running Time
(m) (sec)
W35 (35—39 yr) 6  1.60+0.05 15.48+1.44
W40 (40—44 yr) 13 1612005 14.7240.95
W45 (45—49 yr) 11 1.60+0.04 15.38+1.20
W50 (50—54 yr) 8 159005 15.84=-1.02
W55 (55—59 yr) 8  1.54+005 16.94+0.84
W60 (60—64 yr) 5 1572006 17.17%1.02
W65 (65—69 yr) 6 151005 17.311.49
W70+(70—80 yr) 2 1472006 21.74+2.30
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run (mean = SD).

Age Group
W35 W40 W45 W50 W55 W60 W65 W70+
Velocity (m/sec)
Peak phase 7.48%+0.69 7.74%+=0.44 7.46+=0.48 7.28+0.41 6.68+0.32 6.72+0.44 6.68+0.49 5.34+0.98
Final phase 6.59+0.82 7.08%+0.52 6.69+0.63 6.36+=0.50 6.00+=0.57 5.951+0.42 5.78+0.59 4.36+0.90
A% 12.1%+3.1 8.6+2.1 10.5+3.5 12.7+3.4 10.3%5.1 11.4%+2.0 13.6+3.7 18.5+2.0
Stride length (m/stride)
Peak phase 1.84+0.14 1.83+0.07 1.77%x0.12 1.72+0.10 1.61%+0.09 1.56*+0.11 1.54+0.12 1.27+0.20
Final phase 1.83+£0.13 1.87*x0.09 1.77%x0.15 1.70+=0.08 1.64+0.10 1.57x0.11 1.53+0.13 1.18+0.18
SLP vs SLF ns, X ns. ns. ns. ns. ns. -
Stride frequency (strides/sec)

Peak phase 4.06+0.25 4.23+0.18 4.23+0.21 4.24+0.22 4.14+0.14 4.30+0.10 4.35+0.17 4.21+0.10
Final phase 3.60+£0.25 3.78+0.19 3.80%0.25 3.74+0.24 3.65+0.29 3.80+0.17 3.77x0.21 3.67+0.20
A% 11.3+36 106+28 102136 11726 11.8+6.6 11.6+32 134134 129425

SFP vs SFF xexe xexe exe xexe xex¢ K Xx -
Stride time (sec)

Peak phase 0.247+0.016 0.237+=0.011 0.237%+=0.011 0.237%+0.012 0.242+0.008 0.233+0.005 0.230+=0.009 0.237+0.006

Final phase 0.279+0.020 0.265+0.014 0.264%+=0.017 0.268%+0.017 0.276=%+0.023 0.263+0.011 0.266+0.015 0.273+0.015
Cntact time (sec)

Peak phase 0.125+0.009 0.120+0.008 0.122+=0.010 0.120%+0.008 0.127%0.011 0.132+0.011 0.122+0.016 0.156+0.033

Final phase 0.139+0.014 0.132+0.013 0.133%*=0.009 0.141=%+0.012 0.153=*+0.017 0.148+0.007 0.147%+=0.019 0.188+0.036
CTP vs CTF P HK KK KK KK KX KX -

Flight time (sec)

Peak phase 0.122+0.008 0.116+0.010 0.115%*=0.008 0.117%+0.011 0.115%+0.012 0.101%+0.008 0.108+0.011 0.081+0.027

Final phase 0.140%£0.012 0.133%+=0.010 0.132%+0.017 0.128%+0.017 0.122+0.018 0.1160.007 0.119%+0.017 0.085+0.021
FTP vs FTF X HXK B X ns. X ns. —

PV :peak velocity, FV:final velocity, SLP:stride length during peak phase, SLF:stride length during final phase, SFP:stride frequency during peak phase,
SFF: stride frequency during final phase, STP:stride time during peak phase, STF:stride time during final phase, CTP: contact time during peak phase,
CTF: contact time during final phase, FTP:flight time during peak phase, FTF :flight time during final phase.

Significant difference using a paired t—test ¢ p<0.05 and 3% p<0.01.

n.s.: not significant
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Figure 1 Individual values of deceleration
rate of velocity as a function of
100-m running time. Deceleration
rate of velocity = (velocity during

peak phase — velocity during final

phase) =+ velocity during peak phase
X 100.
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Figure 2 Individual values of deceleration
rate of velocity as a function of %
SLP. 9% SLP = stride length during
final phase =+ stride length during
peak phase X 100.
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Figure 3 Individual values of deceleration
rate of velocity as a function of
% SFP.

during final phase =+ stride frequency

% SFP = stride frequency

during peak phase X 100.
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