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Validity of Oxygen Uptake Measurement Using a Wearable Breath Gas Analyzer
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Abstract

The purpose of this study was to verify the validity of the wearable breath gas analyzer in comparison with the
Douglas bag method in measuring oxygen uptake. Two measurement conditions were set: a Douglas bag condition
in which breath was sampled using a Douglas bag and oxygen uptake was measured, and a wearable condition in
which oxygen uptake was measured using a wearable breath gas analyzer. The pedal rotation speed during bicycle
ergometer exercise was 60 rpm. Exercise load was gradually increased every 5 minutes in the order of 1.5 kp, 2.0 kp,
and 2.5 kp. The measurement indexes were heart rate, oxygen uptake and rating of perceived exertion (RPE). There
was no significant difference in heart rate, oxygen uptake, and RPE between the Douglas bag condition and the
wearable condition. This suggests that the validity of the wearable breath gas analyzer was verified.
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