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Influence of Food Hardness on Head Movements during Mastication

Hideaki MAKINO

To investigate the relationship between head and jaw movements during mastica-

tion, Gnathohexagraph and EMG recordings of 10 subjects were taken by focusing on

the hardness of masticatory materials. Head and jaw movements in the early phase of

jaw closing were quantified in terms of masseter and sternocleidomastoid, muscle activi-

ties and in the maximum velocity for jaw closing.

The results were as the follows :

1. The ratio of the range of the head movement to that of the jaw movement was con-

stant independent of the hardness of the chewing materials.

2. The ratio of the range of the head movement to that of the jaw closing velocity in-

creased 1n accordance with the hardness of the materials.

3. During mastication, the masseter and sternocleidomastoid muscle activities

proportionally increased in accordance with the hardness of the materials.

Key words : jaw movement, head movement, jaw closing velocity, mastication, hardness of chewing

materials
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Fig. 1 Experimental set- up for recordings and analyses of movements of head and jaw.
Head movements were simultaneously recorded with the mandibular movements and
EMG on 3.5inch magneto optical disk.
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Fig.2 A Typical recording traces of jaw and head movement, and EMG of masseter and ster-
nocleidmastoid muscles during tapping as a control.

A : Starting points of jaw closing

B : Each trace was averaged 10 times of each recording between the starting point of
jaw closing and the end, which indicate the same traces in A.
-—p- : The measuring ranges for muscle activities
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Fig. 3 Settlement of the starting point for closing phase.
The point was decided according to changes of the vertical velocity of jaw closing movement.
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Fig. 6 The relation of the amount of head movement to
that of jaw closing velocity, which is also fit on a
linear regression line.
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Fig. 7 The rate of the amount of head movement to that of jaw closing velocity in each chewing material.

**: P<0.01, *:P<0.05
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Fig. 8 A, B : A comparison of the amount of muscle activities as a standard of 100%MVC.

B : Mass
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C : The rate of SCM/Mass in each chewing material.
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