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Relationship between Step Frequency and Energetic
Efficiency during Aerobic Dance

Hiroko Furuk1, Mari OKUMURA, Kazumi EGucHI,
Masamitsu ITo and Takashi TAKEMIYA

The purpose of this study was to examine whether there is an optimal pace of
running in place that minimizes energy consumption, and the changes in the work
load with changes in the pace of running in place. The subjects were 6 male college
students in the triathlon club. Running in place for 5 min was performed 6 times at
intervals of 10 min. Assuming that the stride was zero, running in place was
performed at 6 pace rates (130, 140, 150, 160, 170 and 180 steps/min). The measure-
ment parameters were the lift force on the floor, the volume of expired gas, and the
distance of movement of the weight center in the vertical direction determined using

video images.

The results were summarized as follows.

1. The changes in oxygen intake with increases in the pace were expressed by
a negative quadratic function in all subjects, indicating that there was an optimal
pace that minimized the energy consumption.

2. The impulse per step significantly decreased with increases in the pace, while
the impulse per minute significantly increased with the pace. The external work per
minute for lifting of the body in the vertical direction increased up to 130-140 steps/

min, and then decreased.

3. The kinetic efficiency peaked at 140 steps/min (26.3£6%).
These results suggested that increases in the pace of running in place did not

always increase the strength of movement.
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Fig. 1. Changes in oxygen intake with increases in the pace were expressed by a negative quadratic
function in all subjects, indicating that there was an optimal pace that minimized the energy
consumption.

Date are given as mean and standard deviation (N=6). Statistic analysis was significant between 170 steps/

min and other running pace.
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Fig. 2. Changes in impulse per step with increases in the pace.
Impulse per step significantly decreased with increases in the pace. Date are given as mean and standard
deviation (V==6). Statistic analysis was used ANOVA.
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Fig. 3. Changes in impulse per minute with increases in the pace. Impulse per minute significantly
increased with increases in the step frequency.
Date are given as mean and standard deviation (N=6). Statistic analysis was used ANOVA.
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Fig. 4. Changes in external work per minute with increases in the pace.
External work per minute for lifting of the body in the vertical direction increased up to 130-140 steps/min,
and then decreased. Date are given as mean and standard deviation (N=6). Statistic analysis was used

ANOVA,
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Fig. 5. Changes in gross efficiency with increases in the pace during running in place.
Gross efficiency peaked at 140 steps/min (26.26£69%5). Date are given as mean and standard deviation (N=
6). Statistic analysis was significant between 140 steps/min and other running pace.
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