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Fig. 1 Components of the “masticatory counter”
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Fig. 2 Shot of this experiment
This subject just ingested the test food “rice cracker
divided into two pieces”.
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Fig. 3 Schematic illustration of the masticatory
counter signals (in the lower box). Upper
two records (right and left) show examples
of the setting of adjustment screw immedi-
ately before test food mastication

M: masseter muscle EMG. The second trace in each
upper record is the integrated masseter muscle EMG.
CS: output of the sensor.
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Fig. 4 An example of the masseter muscle EMG (M) and the
thyrohyoid muscle EMG (TH) recordings during mastica-
tion of test food

Lower trace in each muscle EMG recording is integrated EMG.
CS: output of the sensor, Arrow: commencement of swallowing, SS:
swallowing signal
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Table 1 Individual number of chewing strokes
until last swallowing

Sub. EMG Counter
1 40.009.0 %) 41.7(8.3 %)
2 37.2(8.9 %) 38.5(7.5 %)
3 41.4(7.2 %) 44.6(6.7 %)
4 31.8(5.3%) 33.8(5.0 %)
5 41.0(8.7 %) 43.3(6.0 %)
6 26.8(8.1%) 30.009.7 %)
7 27.5(6.2 %) 29.8(5.7 %)
8 36.006.1 %) 37.309.1 %)
9 41.6(6.9 %) 41.2(7.9 %)
10 33.3(4.5%) 34.5(8.3%)
11 32.3(6.9 %) 32.0(3.6 %)
12 38.3(4.0 %) 34.3(3.4%)

Mean 36.0(6.83 %) 36.7(6.77 %)

S.D. 5.2(1.66 %) 5.2(2.06 %)

EMG: The mean value of the number of chewing
strokes until last swallowing obtaid from the
EMG recordings. Counter: The mean value of the
number of chewing strokes until last swallowing
counted by the “masticatory counter”. Coefficient
of variation (%) for individual and mean value of
the number of chewing strokes until last swallow-
ing shows in the parenthesis. S.D.: Standard devi-
ation
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Fig. 5 Mean value of the number of chewing

strokes until last swallowing

EMG: The mean value of the number of chewing

strokes until last swallowing obtained from the EMG

recordings. Counter: The mean value of the number of

chewing strokes until last swallowing counted by the

“masticatory counter”.

Note that there was no significant difference (P =

0.068) between these two mean values.
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Fig. 6 Typical records of the masseter muscle EMG (M) and the output of the sensor (CS) during

mastication of “cup noodle”

Arrow indicates the ingestion of noodle, Horizontal bar indicate the ingestion of only soup.
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Fig. 7 An example of the masseter muscle EMG (M) and the thyrohyoid muscle
EMG (TH) recordings during clenching, water swallowing and vowel

pronunciation

CS: output of the sensor, SS: swallowing signal. Arrows in the recording during
clenching indicate the slightly jaw opening just before clenching.
Note that there was no output of the sensor during [u] pronunciation.
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Accuracy of the Newly Developed “Masticatory Counter”

Kouichi SHIOZAWA?Y and Nobuhiro HANADA?
1) Department of Physiology, Tsurumi University School of Dental Medicine
2) Department of Translational Research, Tsurumi University School of Dental Medicine

Abstract: To investigate whether the newly produced “masticatory counter” can count exactly
the number of chewing strokes (NCS) during food mastication or not, we recorded simultaneously
the output signals from the sensor in the “masticatory counter” and the electromyographic
activities (EMG) of the masseter muscle. Twelve healthy adult subjects (mean 30.7 yrs, 6 males
and 6 females) participated in this study. They masticated a rice cracker until last swallowing as
usual. The coefficient of variation in the individual NCS until last swallowing was very small
(under 10%). The mean value of the NCS until last swallowing obtained from the EMG
recordings was 36.0£5.2. The mean value of the NCS until last swallowing counted by the
“masticatory counter” was 36.7£5.2. There was no significant difference (P =0.068) between these
two mean values. These results indicate that the “masticatory counter” can count exactly the
NCS until last swallowing during food mastication.

Key words: Number of chewing strokes, Rice cracker, EMG, Sensor, Coefficient of variation
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