©
2021 2023

Analyzing Swallowing Function without Instructions: What Does the Stiffness of
the Suprahyoid Muscles Mean?

Ohkubo, Mai
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Our study hypothesized that tongue function influences the hardness of the
submental superficial layer. We examined 28 healthy adults, using a Myoton PRO to measure the
submental layer®s properties and their correlation with tongue pressure. Measurements were taken at
rest and during water retention, revealing significant differences in the submental layer®s hardness

between the two states. Higher frequency and stiffness, along with lower decrement, relaxation, and
creep, were noted during water retention. The study indicates that tongue movements affect the
mechanical properties of the submental superficial layer, offering insights into non-invasive
assessment methods for swallowing function and potential early detection of dysphagia in the
elderly. Our findings highlight the complex interplay between tongue function and swallowing
mechanics, contributing to better understanding and management of swallowing disorders.
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At rest Water retention p-Value

Frequency (Hz) 13.6 (12.5-14.8) 14.3 (13.5-15.1) 0.001"

Stiffness (N/m) 234.4 (208.4-267.4)  257.1 (224.2-287.4) 0.007"

Decrement (log decrement) 1.3 (1.2-1.4) 1.2 (1.1-1.4) 0.042"

Relaxation (ms) 22.1 (18.9-24.4) 19.6 (16.9-22.2) 0.001"

Creep (Deborah number) 1.3 (1.1-1.4) 1.2 (1.0-1.2) 0.000"

Wilcoxon signed rank test. *: p < 0.05. Median (IQR:interquartile range.),
We measured the hardness of the submental superficial layer both at rest and during
water retention.
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