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PHYSIOLOGICAL STUDY OF RACE-WALKING
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AND OXYGEN REQUIREMENT—
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Abstract

The purpose of this study was to clarify some of the characteristics of race-walking,
especially the relationship between walking speed and oxygen requirement, and stride in
race~-walking and normal walking, and to examine whether race-walking is effective for the
maintenance and promotion of health.

The subjects were five male race-walkers (race-walker group)and five male college
students (control group).

The results obtained were as follows :

1. Under race-walk conditions, the highest speeds attained in the race-walker and
control groups were 200~220 m/min and 160 m/min, respectively. Under normal walking
conditions, however, the values were 140 m/min in both groups.

2. A lower oxygen requirement was observed at slower speed during normal walking
and at a higher speed (over 130 m/min) during race-walking.

3. Oxygen requirement (ml/kg/100 m) in the race-walker group was minimal at 60~80
m/min during race-walking and at 60 m/min during normal walking. Values in the control
group were minimal at 60 m/min under both walking conditions.

4. The oxygen requirement in the race-walker group was less than that of the control
group under both walking conditions.

5. Under normal walking conditions, as the speed increased, both step-length and step
frequency gradually increased, until step-length reached a limit of 80 cm. Thereafter, walking
was maintained only by an increase in step frequency. However, in the race-walkes group, the
subjects were capable of increasing their step-length further, and maintaining a higher speed
(up to 220 m/min).

6. It was suggested that race-walking is one of the most efficient exercises for maintain-
ing and improving health,

(Jpn. J. Phys. Fitness Sports Med. 1991, 40 : 31~40)
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Table 1. Physical Characteristics of Subjects.
Subj. Age. Height. Lower limb Lower leg Weight.,  %fat. Vozmax
(yr.) (cm) length (cm)  length (cm) (kg) (%) (ml/kg/min)

1 H. O. 21.1 167.5 973 495 54.9 11.58 65.09

2 K. T. 211 175.8 95.2 50.9 59.1 11.58 64.12

3 M. M. 20.4 178.2 96.6 484 63.6 9.75 64.34

race walker 4 T.M. 224 173.8 98.1 46.8 62.3 11.12 63.12
5T, T. 214 182.0 102.7 53.2 67.0 13.20 59.88

Mean 21.28 175.46 97.98 49.76 61.38 11.45 63.31

S. D. +0.73 +5.40 +2.85 +2.44 +4,60 +1.23 +2.04

6 A, U. 22.3 163.0 90.1 395 594 11.81 66.16

7 H. N. 21.1 185.2 103.0 51.3 773 13,43 59.99

8 M. O. 20.3 166.3 93.1 452 54.5 1297 56.49

control 9 N. K. 225  169.6 88.9 426 60.7 10.89 52.16
10 T. M. 233 175.0 97.8 42.7 59.1 9.98 51.39

Mean 21.90 171.82 94,58 44,26 62.2 11.82 57.24

S. D, +1.19 -+8.69 +5.83 +4.42 +8.76 +1.43 +6.08
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Table 2, Experience years of exercise and race-walk record.
Subj. experience Record
years (yr)
1 H, O, 5 10000 mW 46’0270
20 kmW 1°31’59”0
2 K. T. 6 30000 mW 2°32’00”0
20 kmW 1°39°53”0
3 M. M. 5 5000 mW 2305”0
race walker 10000 mW 46’3670
20 kmW 1°44°4770
4 T. M, 7 10000 mW 44’3570
5 T. T. 6 10000 mW 47°1470
20 kmW 1°37°2470
6 A, U, 9
(sprint)
7 H. N, 9
(basketball)
8 M. O, 18
control
(kendou)
9 N. K. 4
(soft ball)
10 T. M. 2
(basketball)
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Fig, 1.

The relationship between walking speed and oxygen requirement (m//kg/min).

% p< 0,05 ; Significant difference between race walk and normo! walk of race walker
Group. #p<(0.05 ; Significant difference between race walker Group and control Group in
race walk. ##p<0.05; Significant difference between race walker Group and control

Group in normal walk,
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Fig., 2. The relationship between walking speed and oxygen requirement (ml/kg/100 m).
#p<0.05 ; Significant difference between race walker Group and control Group in race

walk. ##p<0.05 ; Significant difference between race walker Group and control Group in
normal walk,
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Fig, 3. The relationship between walking speed and oxygen requirement (ml/kg/step).
£p<0.05 ; Significant difference between race walker Group and control Group in race
walk. ##p<(0.05 ; Significant difference between race walker Group and. control Group in
normal walk,
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The relationship between walking speed and step length (cm), step frequency
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