Japan Soci ety of Exercise and Sports Physi ol ogy

B A E Sy B gk
%34 23 113~118, 1996

B FRERED HR-VO,BARAZFIH L 7
AR — Y RE R DR EHGE O HEE

=370 N | B R e v 5

Estimation of Oxygen Uptake During Sports Activity Using HR-VO,
Relationships in Consideration of Downloading Phase.

Kyota TAKAMI, Kaoru KITAGAWA and Toshihiro ISHIKO

Abstract

HR—VOZ relationship has been used to estimate the intensity of sports activity. Howev-
er, it is not always accurate because the intensity of sports activity during a game can vary.
This study investigated the validity of estimated oxygen uptake with combined applications
of HR-VO, relationships under stepwise increase of workloads (UP-formula) and stepwise
decrease of workloads (DOWN-formula). Thirteen young male adults without regular exer-
cise played four different sports (tennis, badminton, table tennis and bowling) during
which, their heart rate and oxygen uptake were continuously measured. The oxygen uptake
estimated from the UP-formula, and UP and DOWN formulas were compared with the
actual oxygen uptakes measured by a potable O, meter (Oxylog: Morgan Corp., UK). In all
activities, the calculated value from the UP-formula overestimated the actual oxygen up-
take. However, using both the UP and DOWN formulas for estimation was more valid than
estimation by the UP formula alone. These results suggest that the UP and DOWN formu-
las are useful for in estimating oxygen uptake during sports activities.
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Fig. 1 The protocol to determine of HR-VO,
relationship.

Table 1. Physical characteristics of subjects. (mean*SD.)

n Age Height Weight % fat VO,max HRmax
(yrs) (cm) (kg) (%) (Lmin™") {(mLkg'min?) (beatsmin~")
13 23.8x2.4 172.6£5.2 69.0+5.7 14.0+4.2 3.494+0.32 50.71£3.62 190.0+7.8
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Fig. 2 An example of HR-\"OZ relationships.
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b: relative values to VO,max and HRmax
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Fig. 3 An example of changes of heart rate
and oxygen uptake during playing
tennis.
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Table 2. The absolute and relative values of the actual and estimated oxygen uptake

during sports activities using HR-VO; formulas and a portable oxygen

meter. (mean*SD.)

n VO, UP-DOWN UP Time
(L'kg ' min™?) (L'kg ''min™") (Lkg ' min™) (min)
Tennis 13 0.019=£0.003 0.023i0.003* 0.026i0.003* 28.5+7.8
[100% ] [120.8+20.5%] [136.6+21.7%]
Badminton 12 0.026%0.004 0.026£0.006 0.028i0.004* 12.8+4.0
{100%] [106.8+16.7%] [113.8414.9%]
Table Tennis 12 0.017£0.004 0.017£0.004 0.021i0.004* 11.2+1.1
[100%] [98.8+18.9%] [121.1419.6%}
Bowling 12 0.011£0.002 0.011%0.004 0.016&0.003* 35.0+3.1
[100%] [101.7430.0%] [151.9+31.8%]
VOQ : The values measured by means of a portable oxygen meter *: p<0.05

UP-DOWN : The estimated values from UP-formula and DOWN-formula

UP : The estimated values from UP-formula
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