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Development of a Measurement Device Using a Sheet Stretch Sensor for
Chest Wall Motion

ILIARBEAE ™ AR ™ SRR ER™

Akio Yamamoto Hiroyuki Nakamoto Yutaro OKki
BARER" BlETER" Al B
Yukari Fujimoto Yusuke Bessho Akira Ishikawa

Abstract

Purpose : A new simple and noninvasive stretch sensor (STR) has been developed to detect
chest wall motion for respiratory rehabilitation. The purpose of this study was to investigate
the validity of chest wall motion measurements obtained using the new stretch sensor.
Methods : Twelve healthy male volunteers wore three different sensors (STR, respiratory
inductance plethysmography [RIP], and flowmeter) while they performed the testing
protocol, which included natural breathing (120 s), deep breathing (60 s), and polypneic
(60 s) and apneic (30s) conditions in the upright stance. The STR was implemented in two
bands for the participant’s chest and abdominal measurements. The ability of the three
sensors to measure respiration and chest wall motion was analyzed.

Results : The output signals from the STR showed significant correlation with the flow and
RIP signals (r=0.5-1.00, p < 0.05). The total number of breaths obtained from the STR
signals showed no significant difference from the reference values obtained from the
flowmeter signals (p > 0.05). The amplitude of the STR output signals changed significantly
according to the respiratory maneuver used. Specifically, it increased from apnea, polypnea,
and natural breathing to deep breathing (p < 0.05).

Conclusion : The newly developed stretch sensor is capable of measuring chest wall motion in
various breathing maneuvers in young men.
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