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Experimental Investigation of Variability in Swallowing Measurement

Nobuyuki Ohmori™"*2, Tomoki Sawano™3, Seiichi Watanabe ", Hideya Momose ™,

Hiroshi Endo™!, Manabu Chikai*! and Shuichi Ino™!

Abstract - In the swallow measurement, previous studies have shown that EMG onset and offset have a certain
degree of variability. In order to find the cause of the variability, we measured EMG in two types of swallow
method: Tipper and Dipper type. In tipper type swallow the bolus positioned on the tongue at the beginning of the
swallow and tongue tip is pressed against the upper incisors during swallowing. In contrast, in dipper type
swallow the bolus positioned beneath the anterior tongue and the tongue tip scoop the bolus to a supra-lingual
location. In experiment for investigating time and amplitude variation of swallowing, the average of duration and
amplitude were calculated for two types of swallowing. Three subjects participated the experiment. As the result,
in three subjects there were positions at which duration in dipper type is significantly larger than that of tipper type.
And in two subjects there were positions at which amplitude in tipper type is significantly larger than that of
dipper type. repeated swallowing increased the EMG offset time in one measurement position. The results indicate
that adequate subject control improves inter individual variability of swallowing measurement.
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Fig.1 Swallow EMG sensor sheet prototype (adhesive face) and

the sheet attached to examinee
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Fig. 2. Example of EMG waveform measured using sensor
sheet and onset, offset, duration and activity
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Table 1 Indexes and Calculation
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Fig. 3. EMG Duration at Each Measurement Position
(a) Subject No 1  (b) Subject No2 (c) Subject No 3
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Fig. 4. EMG Activity at four measurement position of
subject No.1 (mean=S.D.)
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Fig. 5. Standard deviation of EMG duration in three types of

swallowing (Tipper type, Dipper type, Mixed of the two
types) at each measurement position (Subject No.1)
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