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Changes in Masseter Muscle Activity and their Correlations
with Orthodontic Pain during Orthodontic Treatment
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Changes in masseter muscle activity during orthodontic treatment were probably due
to discomfort or pain or alterations in the occlusal relationship produced by tooth
movement. This study was conducted to investigate changes in masseter muscle
activity and their correlations with orthodontic pain produced by tooth movement
during orthodontic treatment. Six volunteers participated in this study. Data were
collected using a portable electromyogram system, and bursts of bilateral masseter
muscle activity were counted over 12-hour periods before and during 1st~6th, 15th,
29th day of orthodontic treatment in order to investigate changes in masseter muscle
activity. The pain response was assessed by visual analogue scale (\VAS) in order to
investigate the influence of orthodontic pain on masseter muscle activity. The
recorded EMG data on recording tape were then reproduced by a multichannel record
reproducer, transformed through a smoothing filter, converted to digital data using an
analogue-digital converter, and finally analyzed on a personal computer.

The results showed orthodontic pain increased since 4th hour and peaked in the next
night after the placement of the arch wire, then gradually tailed off toward the 5th or
6th day. Overall a diurnal variation was found with a tendency to an increase in pain
in the nights, that is VAS value tended to be worse at 22:00 > 18:00 > 14:00 > 10:00.
However, the pain response was found to be highly and consistently subjective, and
the pain threshold and persistent time both showed great individual variation. In
addition, the degree of orthodontic pain correlated with pain threshold, not related to
the arch length discrepancy. Comparing the masseter muscle activity about the
loading test before and after orthodontic treatment, the maximal discharge voltage of
maximal clenching showed decreasing quickly then recovering slowly to the original
pretreatment level as well as the chewing frequency of chewing gum, but the chewing
cycle of chewing gum showed increasing quickly then recovering slowly to the
original pretreatment level. As to the long-term EMG recording, burst durations
showed decreasing quickly then recovering slowly to original pretreatment levels
during the initial leveling. For example, level 1 burst duration per minute of daytime
period decreased to 52.27% of the original pretreatment level at leveling day 1,
40.96% at leveling day 2, then recovered to the original pretreatment level. During the
initial leveling, burst numbers also showed decreasing quickly then recovering slowly
to original pretreatment levels. For instance, level 1 burst number per minute of
daytime period decreased to 86.96% of the original pretreatment level at leveling day
1, 74.89% at leveling day 2, 73.07% at leveling day 3, 72.23% at leveling day 4,
71.81% at leveling day 5, then recovered to the original pretreatment level. According



to the “Wilcoxon matched paired test”, both of the short-term and long-term masseter
muscle activity before and after initial leveling showered significant differences
(p<0.05). According to the “Wilcoxon matched paired test”, the influence of
long-term masseter muscle activity due to initial leveling tended to be great during
daytime > meals > whole day > sleep period. In addition, the results tested by
“spearman rank correlation” showed negative correlation between masseter muscle
activity and orthodontic pain. In other word, when orthodontic pain increased, the
masseter muscle activity decreased, and following the pain relieved, the masseter
muscle activity recovered gradually. It was concluded that orthodontic pain produced
by orthodontic treatment was the reason that reduced the masseter muscle activity
during the pain period.



