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Effect of the Shortened Dental Arch on movement smoothness during chewing
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The aim of this study was to determine whether experimental differences in food bo
lus location had an effect on masticatory efficiency and jaw movement smoothness. Jaw movement smoothness
was evaluated by measuring jerk-cost with an accelerometer, and acceleration was recorded during chewing o
n two-colour chewing gum, which was used to assessed masticatory efficiency. Chewing was performed under t
wo conditions: posterior chewing and anterior chewing. Jerk-cost and masticatory efficiencg were compared
between anterior and posterior chewing with the Wilcoxon signed rank test (two-tailed). Subjects chewed si
gnificantly less efficiently during anterior chewing than during posterior chewing (P =0.0051). There was
no significant difference in jerk-cost between anterior and posterior conditions in the opening phase (P =

0.25), or closing phase (P = 0.42).
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Fig. 1 To assess masticatory efficiency,
a two-colour chewing gum (a) is masticated

for 20 chewing strokes (b) and
subsequently flattened to a 1-mm-thick
wafer (c), which is then analysed
optoelectronically.
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Fig. 2 Triaxial piezoelectric
accelerometer (TPA) used in this study.
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Fig. 3 The attachment of TPA and three axes
(X, Y, and Z) for jaw movement. The TPA was
adhered by means of a couple-face tape (CT)
pasted on the surface of medicine tape (MT)
that was attached to the skin on the jaw



mentum.
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Wilcoxon Signed Rank
Test(P<0.05)

variability

UF

Sub # Anterior Posterior
1 0078 0-024
2 0102 0-013
3 0-109 0-03%
4 o-n4z2 0-021
5 0123 0016
] 0061 0-030
7 0083 0-021
& 0028 0-011
9 0098 0-044

10 0115 0-03%

Mean 0084 0-026

s.d. 0032 0-011

Median 0091 0-023

IQR 0048 0-023

s.d., standard deviation; IQR, interquartile range.

Table. 1 Unmixed fraction (UF) (see Fig.
2) for anterior chewing and posterior

chewing in all subjects. Fig. 2
UF
Table. 1

Wilcoxon Test p<0.05
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Fig. 4 Anomogram (log-linear scale) of the
dependence of unmixed fraction (UF) on the
number of chewing strokes [from previously
published data (4)]. There, 20 young,
healthy and fully dentate volunteers
chewed the two-colour specimen for five,
10, 20, 30 and 50 strokes, which resulted
in a strong logarithmic association
between UF and the number of chewing
strokes. In this nomogram, the significant
difference of masticatory efficiency
between anterior (UF: 0.084, 0.032) and
posterior chewing (UF: 0.026, 0.011, P =
0.0051) can be demonstrated. Twenty
strokes of anterior chewing (solid line)
can be read from this nomogram to be
equivalent to that achieved in about eight
strokes by the participants of the
validation study.
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Fig. 5 Typical jerk-cost data (from



subject 2) as a function of time and
derived from the tri-axial piezoelectric
accelerometer (TPA) during opening and
closing phases (see mid-incisor point
vertical jaw displacement) during
anterior (upper panel) and posterior
(lower panel) chewing. Each panel shows
vertical jaw displacement (upper graph in
each panel) and the time differential of
jerk- costs from the TPA (lower graph).
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Wilcoxon Test,
P=0.25, P=0.42

Molenaar WNB, Gezelle Meerburg PJ,
Luraschi J, Whittle T, Schimmel M,
Lobbezoo F,CC Peck, GM Murray and 1 Minami .
The effect of food bolus location on jaw
movement smoothness and masticatory
efficiency. J Oral Rehabil. 2012 May 15.

o

@

®

70396951

ICHIRO MINAMI



