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Cardiorespiratory Responses and Mechanical Work on the

Treadmill Walking and Running

Yuichiro Kamiyama

Abstract

The measurement of cardiorespiratory responses was done under the condition of level
walking and running on the treadmill at various speeds. The mechanical work was
calculated from the analyzed movement of the limbs. Total work was given as the sum
of the vertical displacement of the center of gravity of the whole body (external work),
and of kinetic energy of the limbs (internal work).

The subjects were five healthy adult men.

As to nearly all the items of cardiorespiratory responses, the results tended to increase
as the speed increased, both in walking and running. Mechanical work had the same
inclination.

Compared between walking and running at a given speed, the results of cardio-
respiratory responses and mechanical work in running were greater that those of
walking as far as the speed was not faster than 120 m/min.

It was estimated that the value of O2 requirement in walking becomes greater
than that of running as the speed grows faster than approximately 130 m/min. The
increase was assumed to depend on step frequency.

The maximum value of mechanical efficiency in total work was 55.5%, 63.3%
in walking and running, respectively.
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%1 Physical characteristics of the subjects

S Age Height Weight
Subj. (yrs.) (cm) (kg)
Y I 18 167 59.0
M. Y 18 173 61.0
T. H 18 166 61.0
H. K 21 186 93.0
H. S 27 165 60.0
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Running - - 6.1 - 7.4 - 8.2 10.1 13.5 19.0
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