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Table 1. Mean values of muscle activity on each mandibular exercise
N=52
Muscle| Rt. anterior Rt. massete Lt. anterior Lt ¢
Exercise temporalis : r temporalis - masseter
Pre. Rest 156 + 0.74 126 + 065 156 + 0.67 155 + 094
Light Bite 946 + 641 7.88 + 561 1040 + 744 779 = 877
A. Tapping 300 + 288 769 + 645 304 £+ 439 912 + 956
P. Tapping 762 + 4.88 477 + 4.16 817 + 927 469 + 6.76
Hinge Open. 013 + 0.53 017 + 068 038 + 152 013 = 084
Habit. Open. 002 + 014 058 + 173 012 =+ 070 033 £ 165
Open. Limit. 1433 + 12,84 29.06 + 21.17 13.94 + 1248 3587 + 2598
Hab.0O.Stretch 004 + 0.28 008 + 033 029 + 1.09 004 £ 028
OL. Stretch 906 + 9.11 879 + 6.99 652 £ 575 13256 + 1222
Hab.O.Resis. 021 + 057 058 + 171 033 + 138 044 + 127
OL. Resis. 692 =+ 794 1013 + 810 544 + 6.67 1221 £ 1215
Clench 1896 + 47.7 176.7 = 588 1896 = 502 1911 + 529
Post. Rest 135 + 0869 090 + 039 130 + 067 100 £ 041
(unit=uV)

Tapping&E A E Aot &E F2 727 e EFAAME AE&FI 4o mIHT}
A gAsE e EE, AARAM FAHE sy °ok"J£ Ho(HD), 3ol Frbo) 91
FEoZ Uyo] A% AN HAR tapping TE AE&FI2e Aol AAn Moz ol%
Mg B9 Aol ¥ ¥hATF X R tappingdl Q"F% 317—‘1:"4 4ol ARE JehAC)

Mg AaFae §40] £%th o AIME ANz FEG AFABNM AP EEe
A9x 280 AL §AFHD LS BAT.  §Aol Hl oletg 7ol Mg Fuche WA W
(%3 ot a9l BE FEN Hipe 4y 2o

#$4E BHon 53] spEA BrldAle g4

ol# & YL MFEEE AWEEFH 82 v o g4 71EH0 F2HAUch £§ 7}
Fog FE&o 233 AAdAMT RFAMEY WAl Be f-¥olt olopEr] $EoAE AE
A EEAde AEF2o] 54, FHEFAA ot el gAgo] FAME vk A kA g
= @2o) ol ALL vEon = sHyA MTEEAME 229 Aol AR moh(pdo.



Table 2. Comparison of muscle activity between before exercise and after exercise at rest

position
N=52
Muscle| Rt. anterior Lt. anterior
Exercise temporalis Rt. masseter temporalis Lt. masseter
Before 156 + 0.74 126 + 065 156 £ 0.67 155 =+ 0.94
After 135 + 0.69 0.90 + 0.39 130 £ 0.68 1.00 + 041
p value <0.001 <0.001 <0.001 <0.001
(unit=uV)

Table 3. Comparison of muscle activity between anterior tapping and posterior tapping exer-

cise
N=52
Muscle| Rt. anterior R Lt. anterior
. . t. masseter . Lt. masseter
Exercise temporalis temporalis
A. Tapping 300 + 2.88 769 + 644 3.04 £ 439 9.12 + 9.56
P. Tapping 762 + 4.88 477 + 4.16 817 + 9.27 469 + 6.76
p value <0.001 €0.001 <0.001 0.01
(unit=uV)
001), ZATAge] A& W FF A & 0|23 Y ¥ WL e AolE JEM
2388 Fetg Aoz o)EAZ Al At (B 1) AdHHo g g gt SF5JE2
=& 2AH(ED AReel el AR2YLE BaARe AT
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Table 4. Comparison of muscle activity between without stretch and with stretch on opening

limitation
N=52
Exercise Musclel R antfgg;oralis Rt masseter “ antf:;z;oralis Lt. masseter
without S. 1433 + 12.84 29.06 + 21.17 1394 + 1248 3587 + 2598
with S. 906 £ 9.11 879 £ 699 652 + 576 1325 + 1222
p value <0.001 <0.001 £0.001 <0.001
(unit=uV)

Table 5. Comparison of muscle activity between without resistance and with resistance on

opening limitation

N=52

Exercise Muscle & amfer:g;oralis Rt. masseter “ antzir?\;oralis Lt. masseter
without R. 14.33 + 12.84 20.06 £ 2117 1394 + 1248 3587 + 2594
with R. 692 + 7.94 1013 £ 810 544 + 667 1221 = 1215
p value <0.001 <0.001 0.001 0.001
(unit=uV)

Table 6. Comparison of muscle activity between stretch and resistance on opening limita-

tion

N=52

_ Muscle| Rt. anterior ‘ Rt masseter =i‘Lt. anterior ' Lt. masseter

Exercise temporalis | temporalis
Stretch 906 + 9.11 879 + 6.99 6.52 + 5.76 1325 + 1222
Resistance 692 + 7.94 10.13 + 8.10 544 + 667 1221 £ 1215
P N.S NS N.S N.S

(unit=uV)



Table 7. Correlation of stretch exercise with opening limitation

N=52
0S1 082 0S3 0S4
OL1 0.7452%** 0.2982 0.3107 0.2418
OL2 0.2623 0.3799** 0.2959 0.2295
OL3 0.3801** 0.1955 0.3132* 0.2423
OL4 0.2899 0.4252%** 0.3309** 0.4692%**
(*: p<0.05, **: p<0.01, ***: p<0.001)
OL1: muscle activity of Rt. ant. temporalis on opening limitation
OL2 : muscle activity of Rt. masseter on opening limitation
OL3 : muscle activity of Lt. ant. temporalis on opening limitation
OL4 ! muscle activity of Lt. masseter on opening limitation
0S1: OL1 with stretch
0S2 : OL2 with stretch
0S3: OL3 with stretch
0S4 : OL4 with stretch

Table 8. Correlation of resistance exercise with opening limitation

N=52
OR1 OR2 OR3 OR4
OL1 0.8493*** 0.0810 0.3455** 0.0972
OL2 0.3371** 0.4397*** 0.3260** 0.5963***
OL3 0.1588 —0.0482 0.3488** 0.1645
OL4 0.3462%* 0.2841 0.3915** 0.6512***

OL1:
OL2:
OL3:
OL4:
OR1:
OR2:
OR3:
OR4 :

muscle activity
muscle activity
muscle activity

muscle activity

of Rt. ant. temporalis on opening limitation

of Rt. masseter on opening limitation

of Lt. ant. temporalis on opening limitation

of Lt. masseter on opening limitation

OL1 with resistance

OL2 with resistance

OL3 with resistance

Ol4 with resistance

(*: p<0.05, **: p<0.01, ***: p<0.001)
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AN ELECTROMYOGRAPHIC STUDY OF THE EFFICIENCY OF MANDIBULAR
MOVEMENT EXERCISE ON OPENING LIMITATION
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ABSTRACT

52 Dental students without masticatory problems were selected for this study. They were trained
on several mandibular position and mandibular movement exercise, that is, rest position, light bite,
tapping, hinge opening, habitual opening, opening limitation, stretch exercise, resistance exercise and
clenching.

The objectives of this study was to investigate the effects of mandibular movement exercise, especia-
lly stretch and resistance, on the experimentally guided limited mouth opening. Muscle activity of
the anterior temporalis and the masseter on above mentioned position or exercise were recorded
with bioelectric processor EM2(Myotronics, U.S.A)) and the data were processed with SPSS,

The obtained results were as follows:

1. Activity of the muscles at rest position were decreased with mandibular movement exercise.

2. Forceful mouth opening on opening limitation increased muscle activity greatly, especially of the
masseter.

3. On opening limitation, stretch or resistance exercise was very efficient for decrease of muscle
activities.

4. There were no difference of muscle activity between on hinge opening and on habitual opening.

Therfore, for muscle relaxation, the two movement exercise can be used interchangeably.



