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It is known that there is a feedback-loop between the faculty of sight and posture control against gravity fluctuation
(GF). However, the effect of masticatory muscle contraction on posture control is not well understood. We used 3-D
motion pictures in a virtual space with GF, to examine changes in GF with different mandibular positions. Tooth
contact positions included light clenching (LC) and mandibular rest position (RP).

Five male volunteer subjects (mean age of 22.4 years old) with no history of temporomandibular disorders (TMD)
were recruited. Subjects included students at Meikai University. Electromyograms (EMGs) from both sides of the
masseter, tibialis anterior (TA) and gastrocnemius muscles (GM) were recorded with an active electrode unit.
Subjects were asked to stand on a GF sensor board in the virtual space. EMGs and GF were recorded during the
display of a 3-D “roller coaster” animation (80sec duration). Alternation of LC and RP was performed by each
subject. Prior to the experiments, all the subjects were trained to maintain 10% of maximum voluntary contraction
as controlled LC under visual EMG feedback. They were then asked to maintain this position at the beginning of the

LC experiment. No tooth contact was required during the RP session. Integrated EMG values were analyzed from



the time point when the most significant postural change associated with the display occurred. The area of GF was

also analyzed to determine the relationship between body balance and LC.

Except for R-GM, integrated EMG showed a significant increase under LC when compared with RP. The area of

GF decreased significantly under LC when compared with RP  which indicated well controlled body balance.

Since tibialis anterior and gastrocnemius muscles were activated significantly more in regulating body balance

under light clenching conditions than in the mandibular rest position, tooth contact could contribute to the postural

regulation system.
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