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Development and validation of an evaluation system for oral and swallowing
functions based on multidimensional sound information

Nishimura, Masafumi
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We developed a multi-channel skin-contact microphone, and conducted research

from both engineering and medical perspectives using the sounds of chewing and swallowing recorded
by this microphone. We collected a large amount of data not only from young healthy subjects, but
also from the elderly, denture wearers and dysphagia patients. From the viewpoint of automatic
evaluation of dysphagia, we developed a method to automatically detect the time of opening the upper
esophageal sphincter, which is important for analysis of swallowing sounds. We also proposed a
swallowing function evaluation method using choking as an index, and confirmed its effectiveness in
patients with dysphagia at home. With regard to chewing, in addition to a method for accurately
recognizing oral behavior by the sound of chewing, a method for confirming the grinding state of
food and a method for automatically evaluating chewing ability were developed, and the effectiveness
of these methods was confirmed.
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