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The Test of Maximum Oxygen Intake
by Measuring Self-Selected Protocol

by
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Yoshihiro Yamada, Rituko Nihei
Kokugakuin University, Physical Education Laboratory

ABSTRUCT

To make the program of training, such as running speed, maximum
oxygen intake is very useful. The purpose of this research is to
investigate better method of measuring oxygen intake, not only for
large value but also for subjecive feeling. In this reseach, we com
pared two different methods.

The first method is the progressive protocol, which has been used
for many years. In every two minutes, treadmill speed increased by
20 m/min and kept same speed for two minutes. The second is self-
selected protocol. The subjects were able to select running speed by
themselves using remote control switch while running on the
treadmill. All through these protocols, the treadmill was fixed at 5 %
uphill, and the expired gas was analyzed breath by breath, then
calculated for one minute in both protocols.

FH4 v b ZAHE—- VR Vol 14



The subjects were healthy male students belonged to the track and
fields club and average record of 5000 m was 14 minutes and 55
seconds.

The maximum oxygen intake measured by the self-selected pro-
tocol was 75.9 mi/kg/min and was 73.5 ml/kg/min taken by the pro-
gressive protocol. In case of the self-selected protocol, the maximum
oxygen intake appeared earlier than in the progressive protocol. And
the coefficient of variation of oxygen intake, analyzed breath by
breath, was smaller in case of the self-selected protocol than in the
progressive way during the period of maximum oxygen intake for
one minute. The fact of steady state about oxygen intake, which
could be supposed by small coefficient of variation, seems optimum
running pace for the runner.

Running speed was decided from all the conditions, running road
and climate of the season and physical responses such as cardiovas-

cular system and muscles. The breath by breath analyzing system is
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not only easy but also beneficial for subjects.
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# 1 Characteristics of Subjects’

Age | Hight [Weight| S.F. | Best record

b. f
= (yrs) | (em) | (kg) | (om) of 5000m

running
H.I 19 [170.9) 54.0 | 9.5 15’00

Y.A. 19 |[173.3] 59.0 | 9.5 14’58”

H.S. 21 | 172.8] 59.1 | 12.5 14477

Mean |19.7(172.3| 57.4 | 10.5 14'55"
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%2 Voumax (ml/kg/min) & (RQ)
Sub. 1st 2nd Dif

HIL 70.4 77.0 +6.6
(1.23) (1.16)

Y.A. 73.8 75.4 +1.6
(1.35) (1.31)

H.S. 76.3 75.2 -1.1
(1.22) (1.24)
Mean 73.5 75.9 2.37

S.D. 2.42 0.81 3.19
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DAE— NI, #HE H. L 55 1 8T 290 m/
min 72> 72 DH3, 52 EET 26T m/min & 23 m
/min D225, H. S. & 290 m/min 45 297 m
/min, Y. A. 310 m/min A% 308 m/min @ X
E— FABIR LT, Vo, Ak L7 153
SVWCEHlE RS &, RIKRASNEKIiIL, —

T4 v b ZAF -y Vol 14

— 263 —

%3 Mean & C.V. of Vo,/kg/min during Maxi-

mum 1 min. in the analysis of breath by
breath data

Sub. 1st 2nd

n | 56 46
H.IL m 68.62 76.85
cv 11.21 3.25

n 70 74

Y.A. m 73.14 74.97

cv 6.83 5.84

n 60 55
H.S. m 76.30 75.61
cv 11.82 5.41

Mean 72.69 75.81
AN 3.16 0.78
n 62.0 58.3
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