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Accuracy level of newly developed tri-axial accelerometers

Daisuke KOIZUMI*, Yukiko KITABAYASHI™, Akira KURATA**, Nobuo TAKESHIMA****

Abstract

Accelerometers are widely accepted and applied to assess physical activity, however, several limitations of this
method such as low retest reliability, measurement errors remained in conventional accelerometers. The aim of this
study was to assess the accuracy level of a newly developed tri-axial accelerometer (NTA) in following conditions
1) counting steps simultaneously measuring the volume of performed physical activity while walking 2) energy
expenditure (EE) measurement by indirect respiratory gas analysis using noninvasive portable sensors simultaneously
estimating EE of the same subject by wearing NTA, and 3) comparison of NTA parameters (step count, EE) while
wearing the NTA at different body sites of the person. Thirty-five participants, aged 27-60 years, were recruited
in this study. All participants wore a NTA (e-style 2, SUZUKEN Co.). The results of this study showed that NTA
estimated step rate was little less (less than 5% error) than that of the actual rate, and a tendency of larger error was
noted when participants walked at lower speed (50m/min). The accuracy of NTA in estimating EE was higher when
participants walked at a speed between 50m/min and 100m/min but the error was larger when the participants ran
at a speed of 120m/min. No significant difference was noted in step counting and in EE estimation when NTA was
worn at different sites such as hip, neck, foot, chest, and a rucksack. Based on these findings, we concluded that the
accuracy of NTA in counting steps and estimating EE is acceptable and could be used as index of measurement of

physical activity and its pattern.
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