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Table 1. Mean value of items related to head posture and cervical spine shape

EAM from PL(cm) Sh. from PL{cm)  Radius(C2-C4)(cm)  Radius(C2-C5)(cm) CVT( )

475 * 1.9% 330 £ 151 26.73

T 11.89 3225 £ 1750 8655 * 654

Table 2. Correlation between items related to head posture and cervical curvature

Sh. from PL Radius(C2-C4) Radius(C2-C5) CVT
EAM from PL 070" - 003 0.12 0.12
Sh. from PL 0.18 0.30 0.18
Radius(C2-C4) 093™ - 039
Radius(C2-C5) - 025

Table 3. Resting activity according to change of head posture (1V)

natural head forward head upward head downward head
posture(NHP) posture(FHP) posture(UHP) posture(DHP) p(<005)
TA 1.32 + 059 168 + 1.16 1.35 + 0.74 1.19 + 063 F>D
MM 1.08 £ 0.53 215+ 1.80 1.69 + 1.53 1.04 £ 051 F>N,D
SCM 124 £ 055 1.46 + 0.63 251 + 370 150 + 1.20 U>N
TI 1.70 £ 0.98 260 + 1.15 151 + 0.8 234+ 1.28 F.D>N,U
p(<0.05) | TI > TAMM,SCM | TLMM > TA,SCM NS TI > TAMM,SCM
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Table 4. Clenching activity according to change of head posture(UV)

natural head forward head upward head downward head
posture(NHP) posture(FHP) posture(UHP) posture(DHP) P
TA 77852 £ 257.96 786.15 = 259.97 804.12 = 202.48 790.78 £ 218.78 NS
MM 83386 = 281.80 869.55 £ 320.65 86508 £ 307.67 837.78 £ 33943 NS
SCM 5065 £ 4035 4835 * 5250 5753 + 7475 5084 + 2662 NS
TI 3346 = 4099 4082 £ 3338 2314 * 1066 3B44 + 2242 NS
p(<0.05) | TAMM> SCM,TI | TAMM> SCM,TT | TAMM> SCM,TI | TAMM> SCM,TI

Table 5. Comparison of resting activity between high PL value with low radius group and low PL

value with high radius group (L)

high PL, low radius group | low PL, high radius group p

TA 149 £ 068 1.08 £ 049 NS

natural head MM 1.28 = 0.76 1.01 = 023 NS
posture SCM 1.39 = 0.79 093 £ 020 NS
TI 1.97 £ 1.08 1.36 £ 047 NS

TA 178 £ 1.07 175 £ 1.20 NS

forward MM 1.76 = 0.80 242 * 169 NS
head SCM 156 = 060 197 £ 095 NS
posture TI 264 = 092 298 £ 119 NS
TA 1.17 = 036 139 £ 102 NS

upward MM 1.28 = 038 161 £ 1.20 NS
head SCM 232 £ 184 123 + 04 NS
posture TI 1.61 = 0.86 1.28 £ 080 NS
TA 108 £ 046 096 * 04l NS

downward MM 101 *+ 036 08 * 031 NS
head SCM 1.26 £ 04 116 = 059 NS
posture TI 271 £ 162 244 = 093 NS
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Table 6. Comparison of clenching activity between high PL value with low radius group and low
PL value with high radius group{uV)

high PL, low radius group | low PL, high radius group p
TA 743772 *+ 311.08 731.33 = 240.30 NS
natural head MM 78822 £ 24573 89233 £ 26313 NS
posture SCM 4099 £ 1365 4483 * 16.25 NS
TI 31.27 £ 1169 2293 £ 731 NS
TA 72628 * 313.36 73433 £ 14812 NS
forward .
head MM 756.44 + 27453 899.00 = 355.30 NS
e SCM 3439 *+ 1405 385 *+ 1039 NS

posture
TI 4067 = 30.73 3127 £ 1281 NS
TA 79522 + 23899 78450 = 150.19 NS

upward
head MM 868.17 £ 296.36 903.83 + 311.83 NS
S;re SCM ALTL £ 2096 325 + 1561 NS
po I %71+ 1592 2137 % 871 NS
TA 770.39 £ 18041 77883 £ 23955 NS

downward
head MM 82361 + 19857 892.17 £ 359.15 NS
fure SCM 4829 £ 2097 6098 = 34.31 NS
postun TI 3579 + 1434 2865 + 307 S

Table 7. Comparison of resting activity between high CVT value with low radius group and low
CVT value with high radius group(pV)

high CVT, low radius group | low CVT, high radius group p
TA 145 * 063 113 * 065 NS
natural head MM 1.26 £ 0.70 1.03 £ 037 NS
posture SCM 142 + 077 097 * 022 NS
I 1B + 085 168 + 122 NS
f TA 170 + 1.05 174 + 170 NS
O}::Zrd MM 173 + 079 212 + 150 NS
al

SCM 160 + 055 168 + 093 NS

posture
TI 256 + 091 297 *+ 150 NS
TA 127 + 047 139 + 098 NS
”ﬁ;‘gd MM 143 + 049 153 + 1.09 NS
SCM 378 + 575 106 + 048 NS

posture
I 169 *+ 080 129 + 060 NS
; TA 121 + 050 L1l * 075 NS
dov}‘;z;zlar MM 098 + 040 086 + 029 NS
SCM 180 + 180 112 + 050 NS

posture
I 264 * 148 253 + 132 NS
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Table 8. Comparison of clenching activity between high CVT value with low reduius group and low
CYT value with high radius group(uV)

high CVT, low radius group | low CVT, high radius group D
TA 605,18 = 214.80 761.88 = 23771 NS
natural head MM 81059 + 35053 93225 + 29771 NS
posture scM 377+ 2058 261 * 1511 NS
I 2056 + 10.11 %579 + 956 NS
TA 69536 + 260,59 80163 + 20832 NS
forward .
e MM 78773 *+ 359.10 96344 * 36218 NS
e SCM B/E6 + 2246 3908 *+ 1539 NS
posture
I 3970 + 2758 3361 + 1435 NS
TA 77132 = 17893 799.00 * 23352 NS
upward
head MM 86236 + 32859 04375 + 305.18 NS
e SCM AR05 + 2648 4299 + 1820 NS
po TI 217 + 1480 2306 + 943 NS
] 1 TA 73114 + 15080 83732 + 271288 NS
OV;“‘Z”‘ MM 82423 * 330.30 94256 + 361.11 NS
ef‘ SCM 4804 + 2112 5941 *+ 3571 NS
posture TI 3610 = 1308 23] * 7.26 NS
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- ABSTRACT -

Changes of the Electromyographic Activity by Head Posture
and Cervical Spine Shape

Ho-Chun Hwang, D.D.S., Kyung-Soo Han, D.D.S., Chan Jung, D.D.S.

Dept. of Oral Diagnosis, School of Dentistry, Wonkwang University

This study was performed to investigate the effects of changes of head posture and cervical spine shape on the
mandibular resting or clenching electromyographic(EMG) activity in anterior temporalis(TA), masseter(MM),
sternocleidomastoid muscle(SCM) and trapezius insertion(TI). 30 patients with Temporomandibular Disorders(TMDs)
participated in this study.

EMG activity(LV) at rest and clenching was observed in four head postures, namely natural head posture(NHP),
forward head posture(FHP), upward head posture(UHP), and downward head posture(DHP). For taking in upward
or downward head posture, head was inclined 10" upward or downward and CROM‘E‘(cervical—rangemf motion,
Performance attainment Inc, USA) was used to maintain same posture during the procedure, and BioEMG®
(Bioelectromyograph, Bioresearch Inc.,, USA) was used to record EMG activity in the above four muscles at eight
locations on both sides.

The recorded EMG activity(LV) were compared and analyzed by cervical spine shape such as the head position
from plum line, cervical curvature, and cervical inclination. Head position from plum line was measured in vertical
plate calibrated with cm scale, cervical curvature by radius was measured with adjustable curved ruler, and cervical
inclination by cervical vertebrae tangent(CVT)was measured in lateral cephalograph.

The results obtained were as follows :

—

. Mean value of head position from plum line, cervical curvature, and cervical inclination were 4.8cm, 26.7cm, and

86.6° , respectively, And There were no correlationship among these items.

2. For resting EMG activity by head posture, the value in anterior temporalis was higher at FHP than at DHP, the
value in masseter was higher at FHP than at NHP and DHP, the value in sternocleidomastoid muscle was higher
at UHP than at NHP, and the value in trapezius insertion was higher at FHP and DHP than, NHP and UHP. The
clenching EMG activity, however, did not show any difference by head posture.

3. Comparison of resting and clenching EMG activity between higher and lower groups by head position from plum

line, cervical curvature, and cervical inclination did not show any significant difference. From this result, the author

concluded that the cervical spine shape had not significantly affected to EMG activity in usual patients with TMDs.
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