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Quantification of mandibular movement during mastication
using a 3-axis acceleration sensor
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Abstract
Quantification of masticatory movement is an important issue, and objective measurement methods using various

devices are being studied. However, any method is difficult to apply to people with disabilities, especially those involving
mastication and swallowing. In this study, in order to assess a simple method for quantifying masticatory movements, we
studied 8 healthy-dentate individuals aged 24 to 74 years (5 males, 3 females; average age, 48.8 years == 16.8 years).
Mandibular movement during mastication was measured using a 3-axis acceleration sensor. Movement was measured
using food that are easy to masticate and swallow, taking three halves of one piece (about 6 g) as one mouthful, attached
an acceleration sensor to the mentum, and measuring acceleration at a sampling frequency of 20 Hz. The obtained
acceleration signals in vertical, lateral, anteroposterior directions of the lower jaw were subjected to full-wave rectification
and smoothing processing, and the area was calculated from the waveform from opening the mouth to swallowing to
obtain the amount of movement of the lower jaw in each direction. Total mandibular momentum was calculated by
combining the components in three directions. The obtained results demonstrate that the intake time decreased as the
number of intakes increased, but there was no clear difference in mandibular momentum. In this study, it was possible to
quantify mandibular movement during mastication in healthy subjects using a 3-axis acceleration sensor. In the future, I
would like to further clarify mandibular movement during mastication in order to improve masticatory ability in patients

with dysphagia or other masticatory difficulties due to cerebrovascular disease.
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