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Measurement method of perspiration dispersion characteristics to reduce risk of pressure ulcers

developed from sitting in a wheelchair
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Abstract:  Sitting in a wheelchair raises the risk of pressure ulcers when the buttocks are in a wet state. Knowing how
such a state is dispersed in environments such as the one involving diapers is important. In this study, a device for
measuring perspiration dispersion was developed and tested. Each sensor consisted of two electrodes to measure the
impedance, which was used to quantify the wet state due to perspiration. Thirty-one sensors were arranged in a matrix
form to measure a wide range. Each sensor was tested using a Na—Cl aqueous solution to evaluate its reliability and
validity. The reliability of the sensor was sufficient, and it exhibited a linear response to the volume of water. The device
was tested to measure the state of a diaper as it absorbed fluid during an experiment. The part wetted by the fluid was
detected by the device. Thus, the device has the potential to be a measuring system that reduces the risk of pressure ulcers

developed from sitting in a wheelchair.
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Fig.2 The sensor device and experimental setting
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Table.1 The data of the dry towel condition

Impedance [ohm]
1st 1474.8
Total mean 2nd 1474.8
3rd 1479.7
1st 70.9
Total SD 2nd 71.4
3rd 73.7
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Fig.3 Correlation diagram between the measurement impedance
[ohm] and the water content
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Fig.5 Experimental setting with disposable diaper
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