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1. HEER N HH

Wit & HAste] A8-sl HBALMHS ik
Ho = JfRy - -t Al AAAHE =
AQ(Lik, KERR) 224 AL HHstalc).

iGED Gfre FE % FiEkels Bipolar sur-
face electrodesz} ff}/&%l 8-Channel®] Bioelec-
tric Processor Model EM 2 (Myo-tronics Rese-
U.S.ADE fEMskaler fitigs
micro-computerel] ©js} & gl FHEME
Hitishgich.

pigEd o [ R IkHie 94l Gnathodyn-
amometer®s*'7} {H S EW, ol= & Wik &

arch, Inc.,

Schematic drawing of
Gnathodynamometer

Fig. 1. Schematic drawing of Gnathoaynamo-

meter

Fig. 2. Schematic drawing of placement of
electrodes and Gnathodynamometer

o #E4A38k Biting blockzt Jaw Force Meter
MPM-2401 (Nihon Koden Kogyo Co., Ltd.,
Japan)E A7 WER oz —galA
10kg o] 885708 #iffste % stalch(Fig.1,2)

2. iIRAHE

R M—3 IRBIHY EIEE
RIS fehed Hfralddet.

WBEE SvhE RHE BTE oA B
Frankfort-Horizontal planeo] #u7%mof| 747 5l

2 3}ol o o Electrode placement guideZ F
M, #Eeate f5cel w2} RHEBRE ALl
W i ek USRI BTl BYAT Sl ear clip
MRS i Rotol B A7 SE AL B
g g mefrstoiet(Fig.2,5)

ol 2 ﬁc@iﬂ‘] TR MR E IR
W, FARE il taTlel el mIEm A
oo, ol 17vutet WinhBhkfLE  IEshd
A 2055l A EEsk et (Fig. 4)

ool g A F, ZeiE MAsE
% #4f¥ = Gnatho-dynamometerE ol | -
T hOIE R kg A7) BREBN A Bk H A2
2 BESET 2 meter scaled wmlA] 10kgel W
ANo g MBS FRE KHAZez A &ii
&+ ABfhe & FHHEssAH(Fig.3,5)

olwlel FHEBHEIIE 102 HRLR

Hitst 2] $)8hod

e skl
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on, FiER told &Eol vrehvie MY
< £7hge g HRIES FP3, 2wl &R
B4 RS feEkstlen WEsT KNS A
& 4 e WA A4%EE Holch bl
1R 2 4] Gnathodynamometer® 33 H,
chA] BB TFIARMVEE S PEME MiEshed
of.

Fig. 3. Delivery of Biting block and Jaw-Force
Meter.

Fig. 4. Physiologic mandibular rest position

. B % & &

2059wt Eol Al EMAFEM o] o= Halx
£ AToaE o pikED 1054 HWEEM ol
{iffel 3z, 242 Aflloldlen, 8% H4i
beshe WIBAERE =230 At (Table 1)

Wit K2 stola 2000FH WIFRE A& 4A 3t
44 10 2AZ HEVE S3S A
2 74 40018 RAkollA] 394051(98.5% )7} fE%
el et A debto o, MUY #THS

Fig. 5.

10 Kg Voluntary clenching by Gnatho-
dynamometer

A¥e dAA e H3HE hebiolc. (Table

ST YT

1)

Table 1. Number of higher voltage records in
random chewing of Gum. (The EM2
voltage rtecords were checked up |
min, interval during 20 min.)

. Mm, Ta. H.P.C.

Subject
Rt Lt Rt Lt side

1 17 3 14 6 Rt
2 7 13 10 8 Uc
3 14(1) 5(1) 13 7 Uc
4 9 11 9 11 Uc
5 20 0 16 4 Rt
6 9(2) 9(2) 3(1) 16(1) Uc
7 15 5 8(1) 11(1) Rt
8 10(2) 8(2) 8(2) 10(2) Rt
9 12 8 7 13 Uc
10 7 13 7 13 Uc
11 13 7 11 9 Uc
12 20 0 10 10 Uc
13 13 7 13 7 Rt
14 10 10 10 10 Lt
15 10 10 112) 7(2) Rt
16 20 0 7 13 Rt
17 11 9 19 1 Rt
18 10 10 18(1) 1) Rt
19 16 4 14 6 Rt
2. 11(1)  8(1) 10(2) 8(2) Lt

Mm, : Masseter muscle

Ta. : Anterior Temporalis muscle

H.P.C. : Habitual preferred chewing

Rt. : Right Lt. : Left

Uc. : Unconcious

) : Number of same voltage records
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EEGL WRE W Jelvde AP 49 EM29
APk (Fig.6)4 23,
o flBke(Table 2)2} oo ol&dg My
fel Ji- 47 Aolg EAR Ao HEIYS ol
WERSi(p=0.001) 3k MUSAD §ii(p=0.027) 2% ol
A HEENE 2olE Bl

Wirgsge] WA " widz 10kgo 2 BEERYA
clenching$ st &t FHHEME A0 WS
66.7800pV, Zfil Wi 50.78304V, fify
SN Ride  47.1818uV, welm Fafil UM
Wi 41.2364pVelom, olE & Pika o
Ao i Aol WMiFi(p=0.0007)2) 73S A5 E ) o)
U ot M BiF(p=0.248) o) cHef A& Ay
#tkol gigict. (Table 3)

unit ; pv

of Wl FAYL PHNEM

Hz 2 o] dehde e, B AT
20% el M124¢ A, 882 EflalA velwk
o, QBT #iEe A% 1148 FolA 8K A
fl, 342 AflolA w3l

Ag A g THRREHMAN 43
ZF gk el T e, AR B 1.84504V,
Tl WEW 1.6050.V, AU RISEM RTES 1.95506V,
2z AR ISR Ride  1.6700xVE wlokdlh
S Bk =3 20704 EFBE 48 A
g 5l 10kge] BENOR fHAFC] viebd wlint
A BEERYA  clenchingg A7l oF-§ FHEHM
oA FAd Ay Filitie, AR M 1.8650u
Vy Kl Wi 1.7350pV, A RUSART R0 1.
9400pV, 2z M QUG §Fe  1.63004V

Th ; Anterior temporalis muscle
MM Masseter muscle
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2A, KA g A A dieg SohE @ Kii(p=0.297)& At £ B, K
BHS Rnoen] £ - AR BIEEAY fiimolAe 2 A0 RIEEY 8 25l A BNk A= (p:
2 49 S e, o Mt FEH 0.001). (Table 4,5)

o] ¢l e v} (p>0.352), HBHBMGR A= £

Table 2. Mean EM2 voltages of the Right and Left masticatory muscles during 20 min. random
chewing of Gum. (unit: uV)

H Mm. Ta.
Subject 40 Rt. Lt. D Rank Rt. Lt D Ran
of D of I
1 Rt 58.1 43.0 15.1 7 52.1 40.9 11.2 4
2 Uc 72.2 87.0 -14.8 -8 48.4 455 2.9 14
3 Uc 45.4 43.5 1.9 18 320 29.2 2.8 15
4 Uc 68.5 61.2 7.3 13 38.7 37.4 1.3 17
) Rt 76.8 44.5 32.3 1 62.4 583 4.1 1z
6 Uc 41.8 42.9 -1 -19 43.0 50.2 -7.2 -€
7 Rt 58.3 37.5 20.0 3 242 28.4 -42 -11
8 Rt 30.6 24.4 6.2 15 20.7 21.6 -0.9 -1¢
9 Uc 48.7 33.1 15.6 6 18.3 24.3 -6.0 =S
10 Uc 43.7 447 -1.0 =20 37.5 39.8 -2.3  -l&
11 Uc 439 21.3 22.6 2 25.8 17.1 8.7 4
12 Uc 44.2 24.3 19.9 4 47.5 31.9 15.6 W
13 Rt 39.5 21.8 17.7 5 29.5 229 6.6 g
14 Lt 34.2 26.8 7.4 12 25.9 255 0.4 14
15 Rt 38.7 24.5 14.2 9 42.8 26.8 16.0 L
16 Rt 43.5 30.4 13.1 11 38.3 34.2 4.1 12
17 Rt 46.3 41.5 4.8 16 449 39.5 5.4 10
18 Rt 39.9 37.8 2.1 17 41.3 35.2 6.1 &
19 Rt 56.0 42.3 13.7 10 51.2 398 11.4 2
20 Lt 32.0 25.3 6.7 14 20.1 20.1 0.0 20
Z=-3323 Z=-221%
P= 0.001 P= 0.027
< Wilcoxon matched-pairs signed-test >
D : The difference between Rt. and Lt. in mean EM2 voltages.
Z : Z-score

H.P.C. : Habitual preferred chewing
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Table 3. Mean EM?2 voltages during isometric contraction in 10Kg bite force until masticatory
muscle pain onset. (unit: uV)

P.C Mm, Ta.
Subject side Rt. Lt. D Rank Rt. Lt. D Rank
of D of D
1 Rt 79.0 525 26.5 7 - -
2 Uc *61.8 705 -8.7 -16 *496 288  20.8 2
3 Uc 72.8 *99.0 -26.2 -8 - -
4 Uc  *182.5 1170  65.5 1 *75.0 *59.3 15.7 4
5 Rt 97.5 *88.5 9.0 14 *67.3 935 -26.2 -1
6 Uc 34.0 *60.0 -26.0 -9 452 *61.8 -16.6 -3
7 Rt 1040*10 .0 -30 -19 - -
8 Rt *74.5 415 33.0 5 *58.9  46.7 12.2 8
9 Uc *230 8.2 14.8 12 6.6 5.8 0.8 11
10 Uc *470 21.0 260 9 - -
11 Uc *60.0 25.5 345 3 . -
12 Uc *61.0 295 315 6 - -
13 Rt *31.3 193 12.0 13 *220 13.1 8.9 9
14 Lt 72.5 %535 19.0 11 - -
15 Rt 28.5 *20.5 8.0 17 *35.0 222 12.8 7
16 Rt *105.5 495 56.0 2 84.7 *69.3 15.4 5
17 Rt 23.0 *18.0 5.0 18 *18.0 9.8 8.2 10
18 Rt *33.7 247 9.0 14 - -
19 Rt *70.0 705  -0.5 -20 - -
20 Lt *74.0 395 345 3 *56.7 43.3 13.4 6
Z=-2.71707 Z=-1.15156
P= 0.0007 P= 0.248

* The first pain onset site
H.P.C. : Habitual preferred chewing

< Wilcoxon matched-pairs signed-test >

vable 4. EM2 Mean Voltage during physiologic
mandibular rest position before and
after the effort.

Table 5. Pearson correlation coefficients of the

EM?2 Mean Voltages during physiologic
mandibular rest position before and af-
ter the effort.

(unit: uV)
Variable  Cases Mean S.D. Muscle cases coefficient significance
Rt.Ta. 20 1.9550 0.7287 Rt.Mm. 20 -0.1266 p=0.297
Before  Rt.Mm. 20 1.8450 0.7837 Lt.Mm., 20 0.6393 p=0.001
Lt.Ta. 20 1.6700 0.6713 Rt.Ta. 20 0.6491 p=0.001
Lt.Mm. 20 1.6050 0.4718 Lt.Ta. 20 0.6625 p=0.001
Rt.Ta. 20 1.9400 1.1958
After Rt.Mm. .20 1.8650 0.7788
Lt.Ta. 20 1.6300 0.9229
Lt.Mm. 20 1.7350 0.7916
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LHiEFez #A$Y 4
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4" EHE oled, o W3 Az HER
o} gslok(p>0.352), HEABGR oM A
Bl B (p=0.297)¢ A3 ay AFN Tl
A HEHE(p=0.001)e] YU}t Moyer*®, Mac
Dougalls} Andrew®, Latif*»%e I ik #
7t FTRESMAA ol wiEks vebd A2
LEEE o] T (resting tonus) o 2 TiJ)el
3 FYEMole] Mo MR &8 ViiGtEd
woltty Eor] K HWRAMNE & Bl
ulebal #hiEHS vebded olad Adxe Mac
Dougall®} Andrew®, Latif”’, Garnic# Ram-
fiord??, Shpuntoff*’, &, ¥, K%Y 1x
ob —#3k e

nx B

~ Laskin®V ol o] 3} =1 Winif o] 4HH-2 ST #EE

R mEe fikel dakg vlAe EEFT
o] MM kARl b £ 4de THEEN R
R e nige] EEE A il
Wi sty FAsdc.

HHEE ABEY HETEA Fase HRAREA
e oSk ofsl —wEeskHETt EERE AS
AA & dAG WANoE MEAY RHRHA
e o ABSMoR EHE FE3nz A,
Bl B ok7lste ofg dal FoAE F
3 MHEBEA g RED M@l o=F o
&2 Ferled FHE Fo WA Ftdeyl,
o zx ojeidl HobdlA FHEKE EBEY B
WERES oklshe AlME A& BES T HBE

fdel 24 FE %L WA 2 Ao
2 A%se shelch

V. & %
LSRR S MR O olo] B FEE

nfo

1
=

—172—



I QA gev] H4q 28 HFE JtAN R
LA o] Sle EHA 20%(FHEHE 22.758) S
fEE BEslt, £HEE FHERHMAAN VEMLES
MES % S MERZ 2078 HA 54 15
vtk EAE J15dct. ohgel HE W
Gnathodynamometer& nmisfge] =23l 5 10
kgl & 7102 HMEE MRl Ik 7 ez 4
Agxoz Kie HEL % VELE 7553
o], AYFe EHE LBP THLHLAM &
PGS HEME A% ki Swe A
o&3 2 R A

1. BigED 124(60% ) AA st HBH
Bilo]l ANt HiFsles BIE AdstAe
EPeon], Al AF 2w wady
s oot

2. WM 5o fefle HEMLS 45 M
‘el s 58 & AR F EEM W
e VRN WHRY B IiGBEME
vrepfigieb. eyt @EE Wil Ae AR
e AT HASLE Bolx At

3. MRS FRE fiE % Eme A %,
0 weis, AW RN, el Al
IR AR Mo 2 BmEdd.

4. APHo 2 &EiFol 9 EHE BN TH
LA A4} Ty BEMS, £ - LW
masel 73 AY diad SUhE HEe 2
o] £ A0 MG sdde il 7
4% e 2deov o 3 Axe AR
o] $1t}. (p>0.352)

5. Azxg Kol BAsty Hirel HWEEN
Mole Weel ZA$(p=0.141)4, MU &
e 7A9-(p=0.4682) 0l A It3] HHHE B of
alsleh.

 EX M

1. &UIE  EWA FTHESR Aol Az o it
B 450 A dn =54, 19:67~92, 1968.

2. i B%, % & Bruxisms TR FRIEY A
el B HIWEBMHTFE, AAd =FA, 6:2
69~278, 1984,

3. R A ¥ OES WYY MR KM SR W
1o A3k Fe. A A =% 7:349~357, 19
84,

10.

11.

12,

14.

—173—

. Christensen,

Agerberg, G. & Carlsson, G.E.: Chewing
ability in relation to dental and general
health. Acta Odontol Scand 39: 147-153,
1981.

Bakke, M., Moller, E. & Thorsen, N.M.:
Occlusal control of temporalis and masseter
activity during mastication. J Dent Res 61:
257 (Abstr. 704), 1982.

Bakke, M., Michler, L & Moller, E.: Feed-
back of bolus on elevator activity during
mastication. J Dent Res 62: 653 (Abstr.
36), 1983.

Christensen, L.V.: Some subjective-experien-
tial parameters in tooth
clenching in man. J Oral Rehabil 6: 119-
136, 1979.

Christensén, L.V.: Influence of muscle pain

experimental

tolerance on muscle pain threhold in experi-
mental tooth clenching in man. J Oral
Rehabil 6: 211-217, 1979.

Christensen, L.V.: Some electromyographic
parameters of experimental tooth clenching
in adult human subjects. J Oral Rehabil
7: 139, 1980a.

Christensen, L.V.: Some subjective-experien-
tial parameters of tooth
clenching in children. J Oral Rehabil 7:
205, 1980b.
Christensen, L.V.:

experimental

Effects of an occlusal
splint on integrated electromyography of
masseter muscle in
clenching in man. J Oral Rehabil 7: 281,
1980c.

Christensen, L.V.: Some electromyographic

experimental tooth

parameters of experimental tooth clenching
in children. J Oral Rehabil 7: 397, 1980d.
L.V.: Cultural,
physiologic aspects of pains: a review, J
Oral Rehabil 7: 413, 1980e.

LV.

clinical and

Christensen, Facial pain and jaw



15.

16.

17.

18.

19,

20.

21.

22.

23.

24,

25.

muscles: a review. J Oral Rehabil 8: 193-
201, 1981.

Christensen, L.V.: Progressive jaw muscle
fatigue of experimental tooth clenching in
man. J Oral Rehabil 8: 413-420,‘1981.
Christensen, L.V., Mohamed, S.E. &
Harrison, J.D.: Delayed onset of masseter
muscle pain in experimental tooth clenching.
J. Prosthet Dent 48: 579-584, 1982.
Christensen, L.V.: Cumulative electromyo-
graphy of human masseter muscle during
fatiguing isometric contractions. J Oral
Rehabil 11: 341-349, 1984,

Christensen, L.V. & Mohamed, S.E.: Effects
of topical cooling on isometric contraction
of human masseter muscle. Arch Oral Biol
29: 635, 1984.

Christensen, L.V. & Radue, J.T.: Lateral
a feasibility
study. J Oral Rehabil 12(in press): 421-
427, 1985b.

Christensen, L.V. & Radue, J.T.: Lateral
preference in mastication: an electromyo-
graphic study. J Oral Rehabil 12: 429-434,
1985b.

Christensen, L.V. & Radue, J.T.: Lateral
preference in mastication: relation to pain.
J Oral Rehabil 12: 461-467, 1985¢.
DeBoever, J.A., McCall, W.D., Holden, S.
& Ash, M.M.: Functional. occlusal force:
an investigation by telemetry. J Prosthet
Dent 40: 326-333, 1978.

Garnic, J., and Rampfjord, S.P.: Rest posi-

preference in mastication:

tion; An electromyographic and clinical
investigation. J Prosthet Dent 12: 895-911,
1962.

Gibbs, C.H. & Mahan, P.E.: Limits of
human bite  strength. J Prosth Dent 56:
226-229, 1986.

Goodwinn, G.M. & Luschei, E.S.: Effects

26.

27.

28.

29.

30.

31.

32.

33.

—174—

of Destroying spindle afferents from jaw
muscles on mastication in monkeys. Journal

Neurophysiology 37: 967-981, 1974.
Hakkinen, K.E. & Komi, P.V.: Electromyo-

graphic and mechanical characteristics of
human skeletal muscle during fatigue under
voluntary and reflex conditions. Electro-
encephalography and Clinical Neurophy-
siology 55: 436-444, 1983.

Helkomo, E., Carlsson, G.E. & Helkimo,
M.: Chewing efficiency and state of denti-
tion. Acta Odontol Scand 36: 33-41, 1978.
IL., W.M., Miller, J.M,,
Maxwell, B.D. & Costill, D.L.: Relationship
between muscle 002 and fatigue during
J Appl

Ivy, Sherman,

repeated isokinetic contractions.
Phys 53: 470-474, 1982.
Kawazoe, Y., Kotani, H! & Hamada, T.:
Relation between integrated electromyo-
graphic activity and biting force during
voluntary isometric contraction in human
masticatory muscles. J Dent Res 58: 1440-
1449, 1979.

Y., Kotani, H., Maetani, H.,

Yatani, H. & Hamada, T.: Integrated electro-

Kawazoe,

myographic activity and biting force during
rapid isometric contraction of fatigued
masseter muscle in man. Arch Oral Biol
26: 795-801, 1981.

Laskin, D.M.: Etiology of the pain-dysfunc-
tion syndrome. J Am Dent Assoc 79: 147-
591, 1969

Latif, A: An electromyographic study of
the temporalis muscle in normal persons
during selected positions and movements
of the mandible. Am J Orthod 43: 577-
591, 1957.

Lim, R.K.S., Guzman, F., and Rodgers,
D.W.: Note on muscle receptors concerned

with pain, In Barker, D(ed.): Symposium



34,

35.

36.

37.

38.

39.

40.

41.

42.

on muscle receptors, Hong Kong, Hong
Kong University Press, 1962. (cited from
24)

Mac Dougall, J.D.B.,, and Andrew, B.L.:
An clectromyographic study of the tem-
poralis and masseter muscles. J Anat., 87:
37-45, 1953.

Mense, S., and Schmit, R.F.: Muscle pain;
Which receptors are responsible for the
transmission of noxious stimuli? In Rose,
F.C. (ed.): Physiological aspects of climical
neurology, Oxford.
Publications, 1977. (cited from 24.)
Mohamed, S.E., LV. &

Harrison, J.D.: Tooth contact patterns and

Blacwell Scientific
Christensen,

contractile activity of the elevator jaw
muscles during rﬁastication of two different
types of food. J Oral Rehabil 10: 87-95,
1983.

Moller, E.: The chewing apparatus. Acta
Phys Scand 69: 75, supple. 280, 1966.
Moyers, R.E.: An electromyographic an-
alysis of certain muscles involved in tem-
poromandibular movements. Am J Orthod
36: 481-515, 1950.

E.: Bilateral

pattern of masticatory muscle activity

Mushimoto, coordination
during chewing in normal subjects. J Pro-
sthet Dent 48: 191-197, 1982,

Palla, J.O., Bailey, Jr. H., Grassl and M.M.
Ash, Jr.: The effect of bite force on the
duration and Latency of the menton tap
silent period. J Oral Rehabil 8: 243-253,
1981.

Petrofsky, J.S.: Isometric Exercise and Its
Clinical Implications, pp. 3-129. Charles
C. Thomas, Springfield, Illinois. 1982.

Ruch, T.C.: Neural basis of somatic sensa-
tion. In Physiology and Biphysics (ed.
T.C. Ruch & H.D. Patton). pp. 318-344,

43.

44.

45.

46.

47.

48.

49.

50.

Sk

—175—

W.B. Saunders, Philadelphia. 1966a.

Ruch, T.C.: Binocular vision and central
visual pathways. In Physiology and Bio-
physics, (ed. T.C. Ruch & H.D. Patton),
pp. 441-453. W.B. Saunders, Philadelphia.

1966b.
Shpuntoff, H., and Shpuntoff, W.: A study
of physiologic rest position and centric
position by electromyography. J Prosthet
Dent 6: 621-628, 1956.

Stohler, C.S. & Ash, M.M.: Chewing motor
behavior in TMJ dysfunction syndrome.
J Dent Res 62: 259 (Abstr. 809), 1983,
Smith, O.A.: Physiologic basis of motiva-
tion. In Physiology and Biophysics (ed. T.C.
Ruch & H.D. Patton), pp. 494-507, W.B.
Saunders, Philadelphia. 1966.

Takahashi, T., Morimoto, T., Azume, S.
& Kawamura, T.: The role of oral kinesthe-
sia in the determination of the swallowing
threshold. J Dent Res 62: 327-330, 1983.
Thexton, A.J., Griffths, C. & McGarrick,
JD.

variation in the occurence of experiment-

Brainstem mechanisms underlying
ally elicited rhythmic oral movements in
the rat. Arch Oral Biol 27: 411-415, 1982.
Thexton, A.J., Griffths, C. & McGarrick,
J.C.: Evidence for peripheral activation
of the trigeminal rhythm generator in the
decerebrate cat, obtained by Fourier an-
alysis of conditioning testing curves. Arch
Oral Biol 25: 491-494, 1980.

Weijs, W.A. & Wielen-Dreni, T.K.: The
relationship between sarcomere length and
activation pattern in the rabbit masseter
muscle. Arch Oral Biol 28: 307-315, 1983.
Wictorin, L., Hedegard, B. & Lundberg, M.:
Cineradiographic studies of bolus position
during chewing. J Prosthet Dent 26: 236-
246, 1971.



Abstract

AN INTEGRATED EMG STUDY OF RELATIONSHIPS
BETWEEN PREFERRED CHEWING AND SIDE OF
INITIAL MUSCLE PAINS

Sung Bok-Lee - Dae Gyun Choi Boo Byung Choi- Nam Soo Park

Department of Prosthodontics, School of Dentistry ', Kyung Hee University

The purpose of this study was to investigate electromyographically the relationship between
preferred chewing side and side of initial muscle pains.

In this study, 20 normal healthy subjects were selected, and each subject chewed randomly
chewing gum for 20 minutes to establish preferred chewing side.

To induce initial muscle pains, biting force of 10Kg on the gnathodynamometer was main-
tained by the subjects. »

And the Bioelectric processor EM2(Myo-tronics Research, Inc. U.S.A.) with the surface
electrodes was used to record the EMG activity during all experimental procedures.

The results were as follows;

1. A majority of the present subjects (60%) had a preferred chewing side, but with few excep-
tions, subjects were unable to explain why a given side was preferred; explanations were
only ‘comfort’ and ‘habit’.

2. The chewing, or working side was determined largely by the mean voltage of the surface
electromyogram (EMG); in comparison with EMG from the non-wlring (contralateral) side,
the working (ipsilateral) side showed a higher amplitude.

3. After the effort, the right masseter muscle is the most frequent site of pains, followed by the
left masseter muscle, the anterior part of the right temporalis muscle and the anterior part
of the left temporalis muscle.

4. After the effort, mean voltages of masseter muscles were slightly increased, but mean voltages
of temporalis anterior were slightly decreased at physiologic rest position.

5. No relationships could be established between preferred chewing side and side of initial

muscle pains.
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