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The Influence of Subjective Effort on Sprint Running during Acceleration Phase
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Abstract

The purpose of this investigation was to make clear the relationship between subjective effort and ob-
jective performance and to observe changes in step frequency and step length due to different subjective
efforts during the acceleration phase of sprint running. Twelve male subjects performed a 50m dash from
three-point start on five different occasions running at a different subjective effort. Running speed, step
frequency, step length, support time and flight time were measured using a high-speed video and electric
photo switch.

The subjects could adjust performance according to subjective effort during the acceleration phase of
sprint running, but the relative performance was higher than subjective effort. However, this difference
decreased as subjective effort was increased. No difference was observed in running speed among sprints
until the fifth step, however, a significant difference in step frequency and step length was observed in the
first step of each sprint. The relationship between step frequency and step length with 60% effort displayed
a remarkable difference in comparison with the other sprints. It was also found that movement above 80%
effort became similar to that of peak performance movement.

* University of Tsukuba
** Junntendo Medical Collage of Nursing
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Table 1 Mean values of running speed, step length, step frequency, support time and flight time of sprint

running at five different subjective efforts.

60% 70% 80% 90% 100%
30m Running Time (sec) 4.90%0.21 4.71+0.14 4.62+0.13 4.56+0.17 4.46+0.10
Running Speed (m/sec) 6.86+0.28 7.13x0.17 7.22%+0.20 7.35%+0.19 7.50%0.17
Step Length (m) 1.97+0.05 1.90x0.04 1.87+0.05 1.85+0.05 1.81+£0.06
Step Frequency (Hz) 3.49+0.19 3.75+0.13 3.86+0.13 3.97+0.12 4.15+0.08
Support Time (sec) 0.149+0.006 0.141+0.004 0.139£0.007 0.132x0.005 0.133+0.005
Flight Time (sec) 0.139+0.014 0.126+0.010 0.120+£0.009 0.120%+0.007 0.103:+0.008
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Fig.2 Thechange of running speed on each step until the 15th step from a start (left), and the re-illustration
of relativizing these values with reference to the value at the maximum effort (right).
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with 80, 90 and 100% effort, respectively.
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Table 2 Mean Value of step length index, running speed, step frequency and step length until the 6th and
the 10th step of the higher and the lower groups.

6th Step 10th Step
Higher Group  Lower Group  Higher Group  Lower Group
Step Length Index 0.83+0.02 0.74%+0.01 0.94+0.02 0.86x+0.01
Running Speed (m / sec) 5.80+0.15 5.47+0.08 6.81+0.09 6.43+0.13
Step Length (m) 1.46+0.03 1.34+0.04 1.66+0.03 1.56+0.05
Step Frequency (Hz) 3.96+0.10 4.06+0.08 4.08+0.08 4.10x0.05
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Table 3 Estimated values of a longitudinal coverage and a touchdown time
at the 6th and the 10th step on each height class.

6th Step 10th Step
Ht (m) Distance (m) Time (sec) Distance (m) Time (sec)
1.65 8.0~8.4 1.50~1.43 15.2~15.8 2.41~2.33
1.70 8.3~8.7 1.52~1.45 15.6~16.3 2.45~2.37
1.75 8.5~8.9 1.55~1.47 16.1~16.8 2.49~2.40
1.80 8.7~9.2 1.57~1.50 16.6~17.3 2.52~2.44
1.85 9.0~9.4 1.59~1.52 17.0~17.8 2.56~2.47
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