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Tabie 1. Demographics of subjects

male female age(yr)
217 * 890
26.1 * 226

patients group 8 21

control group 10 20
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Fig. 1. Integrated resting EMG of SCM and trapezius displayed with BioEMG
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Table 2. Resting EMG activity according to change of head posture in all subjects (uV)

natural head forward head upward head downward head

posture(NHP) posture(FHP) posture(UHP) posture(DHP) P
TA 265 £ 145 34 = 160 311 * 251 236 121 NS
MM 223 098 35 * 253 32 * 236 197 £ 091 Hoxk
SCM 216 * 1.28 346 £ 284 365 = 409 273 £ 241 *
TI 398 £ 202 651 + 297 226 £ 117 652 = 3.03 Aok
p(<0.05) TI - TAMMSCM | TI - TAMM,SCM SCM - TI TI - TAMM,SCM

Table 3. Comparison of resting EMG activity

between patients group

and control

group in each head posture (W)

patients group |control group| p
natural | TA | 337 £ 170 | 1.95 £ 061 | *=x=
head "yl 250 + 130 | 1.96 + 040 |
posture

SCM| 249 £ 169 | 183 £ 054 | =

TI | 458 + 206 | 340 + 182 | *

forward | TA | 355 + 1.72 | 256 £ 133 | *x

head | 322 200 | 387 = 294 | NS
posture

SCM| 325 + 235 | 365 £ 325 | NS

TI | 661 + 293 | 642 + 305 |NS

upward | TA | 373 £ 197 | 254 £ 283 | NS

head il 384 = 270 | 273 + 191 | NS
posture

SCM| 537 * 537 | 210 £ 115 | #**

TI | 243 + 131 | 212 * 1.02 | NS

downward| TA | 302 + 140 | 1.76 * 055 | NS

head  Tymi| 227 = 118 | 170 + 045 | NS
posture

SCM| 354 + 329 | 200 + 059 | #*

TI | 789 + 320 | 530 + 231 | %+«
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Table 4. Change of resting EMG activity with occlusal splint in control group (V)

NHP NHP with splint p FHP FHP with splint p
TA 19 % 061 180 + 045 NS 25 *+ 133 197 £ 075 *
MM 196 * 040 185 * 065 NS 387 + 24 264 £ 140 *
SCM 1.83 £ 054 182 £ 041 NS 365 £ 325 358 £ 386 NS
TI | 340 * 18 343 £ 161 NS 642 * 305 587 £ 263 NS

Table 5. Change of functional EMG activity with occlusal splint in natural head posture in controt group

V)

! clenching clenching with splint p swallowing swallowing with splint D
TA 32587 + 117.08 26737 t 106.29 * 3460 + 4124 22778 + 2245 NS
MM 37143 + 111.19 34593 = 111.00 NS 2050 * 2653 2122 * 3470 NS
SCM 2780 £ 1021 2833 + 1037 NS 1492 £ 409 1410 £ 39 NS
TI 1670 £ 1187 148 £ 590 NS 1350 + 281 1340 + 302 NS
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Table 6. Value of tooth contact variables according to head posture in all subjects

NHP FHP UHP DHP p
number 1939 £ 919 1788 £ 929 1846 = 851 1646 = 963 NS
force 2759 * 1543 2487 £ 1520 2631 * 1438 2359 £ 1417 *

pme(sec) 038 £ 023 040 £ 021 046 £ 024 038 £ 020 NS
1 TLR 592 £ 340 611 £ 374 640 £ 413 640 £ 432 NS

Table 7. Comparison of tooth contact variables
between patients group and control

group in each head posture

T patients group| control group| p

number |17.68 £ 8.86[2098 + 935/ NS

natural | force (2871 * 1381|2840 * 1699|NS
head

posture | time | 033 £ 022 039 + 025(NS

TLR | 616 £ 335/ 569 = 348/ NS

number |16.00 = 872{1960 + 9.61| NS

forward | force (2206 £ 1286[27.50 * 16.71| NS
head

posture | time | 036 £ 022| 043 £ 020|NS

TILR | 574 = 299) 646 + 435|NS

number [14.48 £ 566(21.90 = 9.12|%*x

upward | force {2113 £ 925/3080 = 1653| *x
head

posture time | 046 £ 0.25| 047 £ 0.24|NS

TLR | 749 £ 454| 544 £ 353|NS

! number 1277 + 47911965 £ 1156} **

downward| force 1721 * 7.25(20.12 + 16.36|xxx
head

posture time | 038 £ 019 038 £ 021|NS

TLR | 724 £ 432| 567 £ 426|NS
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Table 8. Correlation of resting activity in each
head posture in all subjects

TA MM SCM
0.57%** 0.55++x
SCM
I 0.32¢x  0.25+ 0,20+
0.47*x* 0.40%x
NHP FHP
UHP DHP



Table 9. Correlation of tooth contact variables
on clenching in each head posture

number force time
0.7]%%x

force T ok

. 0.30%%  0.44%+% 0.32x+

Hme .27+ 031+

. 0.32%x ~0.27*

IR -0.35%x -036%x  -0.36%* ~0.37#x
NHP FHP
UHP DHP
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Table 10. Correlation between resting activity and tooth contact variables in each head posture

TA MM SCM TI
number 028 ~0.33
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UHP DHP
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- ABSTRACT -

Effects of head posture on resting EMG activity of craniocervical
muscles and on occlusal contacts

Chang-Kweon Song, D.0.S.. M.S.D.. Kyung-Soo Han, D.D.S.. M.S.D.. Ph.D.
Chan Chung, D.D.S.. M.S.D.

Dept. of Oral Diagnosis and Oral Medicine, College of Dentistry, Wonkwang University

This study was performed to investigate influence of the changes of head posture on resting electromyographic
(EMG) activity in anterior temporalis, masseter, sternocleidomastoid muscle and trapezius, and on status of occulsal
contacts. For this study twenty-nine patients with temporomandibular disorders{TMD) and thirty dental students
without any masticatory symptoms were selected as patients group and control group, respectively.

EMG activity(lV) at rest was observed in four kind of head postures such as natural or normal head posture(NHP),
forward head posture(FHP), upward head posture(UHP), downward head posture(DHP), and in NHP and FHP, EMG
activity with flat occlusal splint was also checked. BioEMG®(Bioelectromyograph, Bioresearch Inc., USA) was used
to record EMG activity in the above four muscles with eight locations on both sides.

The author used T-Scan™(Tekscan Co., USA) system to investigate the changes of occlusal contacts on clenching
in the four head postures about number, force, time(duration) and total left-right statistics(TLR, occlusal stability
crossing left-right dental arch on clenching).

For taking in upward or downward head posture, head was inclined 10° upward or downward and CROMY
(cervical-range-of motion, Performance attainment Inc., USA) was used to maintain same posture during the
procedure. The results obtained were as follows :

1. For resting EMG activity, anterior temporalis did not show any difference by change of head posture, but masseter
and stermocleidomastoid muscle showed higher value of EMG activity in FHP and UHP, and trapezius showed
higher value of EMG activity in FHP and DHP.

2. EMG activity of trapezius was higher than that of any other muscles in NHP, FHP, and DHP, but in UHP, the
activity was the lowest reversely.

3. Patients group showed higher EMG activity than control group did in all the muscles in NHP. And significant
difference between the two groups were also observed in anterior temporalis in FHP, in sternocleidomastoid muscle
in UHP, and in sterno-cleidomastoid muscle and trapezius in DHP with higher activity in patients group.

4. There was no change of EMG activity in NHP with splint, but EMG activity in anterior temporalis and masseter
was decreased in FHP with splint.

5. In general, status of occlusal contacts was not changed with head posture in all subjects, and difference between
patients group and control group was only noted for number and force of tooth contact in UHP and DHP with
more value in control group.

6. Correlationship between EMG activity and number and force of tooth contacts was shown negatively with regard
to masseter in NHP, and trapezius in UHP and DHP.
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