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Analysis of occlusal contact during different tooth clenching intensities with silicone

registration materials.
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[ Abstract]
Introduction
This study explored the influence of the thickness of silicone material on evaluation of the occlusal contact area and
points, during increasing clenching conditions in normal subjects. In addition, this study examined the influence of
narrative instructions on the occlusal contact area, occlusal contact point, and masticatory muscle activities in normal
subjects.
Research 1
Materials and methods
Twenty four subjects participated. EMG was recorded from the masseter muscle. As a baseline measurement, intercuspal
position was maintained with minimal force and occlusal contact, and was recorded at 20% MVC and 40% MVC using
visual feedback and silicone. The occlusal contact area and points were analyzed using five levels of thickness of silicone
material.
Result and Discussion

The occlusal contact area increased with increasing tooth clenching intensity from baseline to 20% MVC and 40%
MVC, and that the number of occlusal contact points also increased with changes in the tooth clenching intensity at
a higher detection level. It suggested that occlusal contacts may be different at low tooth clenching intensity with
potential effects on the teeth or periodontal tissues.
Research 2
Materials and methods
Twenty four subjects participated. EMG was recorded from the masseter and temporalis muscle. The occlusal contact
area and point were recorded with the narrative instruction for a normal clenching record (NCR), minimum clenching
record (MCR), light clenching record (LCR), and strong clenching record (HCR) using blue silicone.
Result and Discussion
The EMG activity increased modestly from MCR to LCR, but occlusal contact area increased rapidly. Both EMG
activity and occlusal contact area increased gradually from LCR to NCR. Finally, the EMG activity still increased
from NCR to HCR while the occlusal contact area remained stable.
Conclusion

This study showed that appropriate instructions for bite recording resulted in a largely stable recording of the occlusal

contact area.
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5 CVEIZBW T O HEREZR ORI To. 4 FMETIRW T, G AT fEF & O ICC 1, Landis
JR OFEHAED T, “almost perfect” Tdh o7, (Table 7)

3. WHFEAHFHIEE) & A A DM Bl FE 0O Lok

NCR 33 L OV HCR ] OPE A B AR 13 B /R 22 A 78 72 0o 7228, HOR 2331 2 NHLAE A7) 751 Bh D FH sk bE s
IENCR LV HAEICEVMEZ 8 L7Z (P <0.05), NCR 3 KTV LCR R O A Mk mfE 1T A B /225 2 380 72 )
S72h, NCRIZH T D UHMETH IS B OFE% L =T LCR XV b A REICEVMEZ R L7z (P < 0.05), HCR OI%
AP SR KON TEENC IS DM SRIT LR L0 b A EICEVMEZ R L= (P <0.05), MCR @
WAk RS & NS S IR BN 35 1T DA% EE 3R 1Z, NCR 38 L OVHCR L 0 b A B IRV ME A 7= L 7= (P < 0. 05),
MCR & LCR RO EIE 5 iR TR BN 36 1T D AHX EERITA B R ZE RO o 7273, LR OMEE HefiliimfEI % MCR
I HEEICEWEEZ R L (P < 0.05), (Table 5.6)

¢ oo

(&%)

FBR 1 TIE, B2 LUF U BEICRT HRE G L OWEA B SR A WA HEi R AL D
WEABAERIZ BT DM L~V EE X TRETL, FEBR 2 T, AWBEEORAEESICH T 2 iE OfR
INEE MO SR C T T B A ST E & & L ITRET LT, ZOREE, 7 LT ZiERRL L
AL OFPANIZ BT HIHEFEBI O EFIC o TG EEftmfgls L O BITEmL, £/, & o
B RN R BEE OABRAFI IRV TLEE LA A Fidk T2 Z & B bho Tz,

Gurdsapsri D, 7 Lo F o FREOHEMIEVINEEE S KW ERIZRBW TG A mENA B
N2 EHELTND D, KERICBWTHRBROERTH Y, 7 Lo F o 7 REOE IO EH
FREFIIA BN L7z, S 51T, BEHEMAEE LB L~V 5 IZBWOIARICHEM L., BUE,
RIZBW TR AHE THHAT 2 EROESITK 20—50mTH Y 9, AR My 7 DESIE8—12mT
bW, EB 1 ORGEMMEREIZENT, REESN0-29mTHDHLL 4L 0—4mTHD L5
DI VF T 3HEMET CORGHEMBEMEOEIMZ, MmHEHL-L 1206 3 OHINE i LT XY Bz
HWINL, F72m LU 5T 5 IR ORA AT 7 L o T o ZIREE DY WA BTN
Lz, 6 XD, RAEHEMEREOMAIL 30 umARiH CITH 2 ENEE L, A REOREIC
1% 5 umAH TR 9% Z & THBRIHMES TA D Z L AVRENTZ, L LAND, BiiL-~UL 5 T,
WA R & ARSI D CVESIEDN DR L~V L I L EWWEZ R LTI Z LD, Bt ~r
5 COFMBIXHBMEZ B E X LMl &7 & B2 5, POMLIZBT D2RERAETIE, 10 A8 AD

7



PR IE, EEMEPA QBRI TR L, £ D% TR T ~EAL LIHHIRG AL TRE T 5 & O
%12, KIEBRIZIIT 5 baseline (FEBR 1) BLOMCR (5 2) OIRAHEMEMIL, 2&HLXV bEE
IIRWMEZ R L, ERAEAEAEICS TS oV L, 2F50L0 bE v EE R L, ZO/FBRLDY,
baseline 33 J UV MCR DRIE 1 Ef/ND T THEFRF L7246 R, WA Bt dkl L R 8t CRosk S v 7z vl RetEns
Ho, XD, B/ROKENCE DAEMEEE, RE LW EHZ R T T, WRICBT
LA S L CAREY B R Th L EE X DN D,

A b, WEERANLT 30%MVC 725 60%MVC (2T Lo F o ZoREEZ2 BN L7 fE 5, ZARAEICt~0
BEEILT 5720, 7 Lo F o ZBEOEIMIENAT V ZADOBUVMIETRET 5 L HELTWD Y,
FEBR 2 12BN T, NCR & HCR DOWEAHEARRIFE A B AL B RN o 7Dy, WHIE T E B O A %f EL 313 NCR
IV HHRR THEICEVEZ R LTz, ZOFEID, HR 2557795 2 & 72 < NCR DR, WA HEflH
BOBENBIIRD THD Z EWRBEN D, £72,NCR & LCRICEKIT DA M ERE LA E A 2RB DT,
NELWER A7 AT Bh OFE R EE=RIZ LCR L0 H NCR CHREICEWVMEZ RO, & HIZ, WEHlmfE s L O
AR IEEN ORI LRI HE 1T D CVAEIE, LCR KV & NCR Tl R AMHM 2B 7=, ZnbH LY, LCR O g
KA TLIZEN] X, BEBAFREOWEA P2l & WS TG B OBLE D D, R /2m G ek %
BT 572D/ ThHEEZLND,

LU D, BEOHIEICENTE Y 2TV 7 4 — KNy 7 & FWT=m & QIEERFHEENC B 1T 5
CV fEIZ 30%LA F Oz /R Licny 1, REBRTIX, & DR TOBM & SEMH RGBT 5 OV i
209020 4% Tholz, ZOMRLY, KOLRELIKEGEMELEIZIIE Y 27 V7 4 — RNy 7 ZHn
TS mEE 2 2 b — L LIZIE O N LV EMTHA D,

F7o, MEOWIETIX, 7 L oF v ZRICEIT 2 OAFBIE-CH SIS O, Rk & F ks
DOREEREREICAEZ AT D L oRENRH D 9, AT, Lavigne HI1XT7 v A AWEZERND,
JERLAR D Z 2RO BB I IHIEH OBA N ARICIED 7 4 — RNy 7 % 5.2 5 LS Tnd 19, RIEBRT
I, IFEOSEIERETR FICBWT, HEIICRT WA HEfil i XS TEEh o EF & & HITH
MMUT=23, AISEE TN LR o7z, LEX D, HEHICKIT 2 HEEHEOZAR/ICT 2T V7 ¢
— Ry 7 OREIIEOLT, 7L F U 7ROMELZa s br—/L L TWLAREMERH D, FER 1 T
I, B LV BTV T O A, Sl TR EEIR O G Bt it X OB O A BRI Z 7O 7,
BB 7 VT o TR DR ER O S A DWW TIE, VMRS NEEE R bR
el

[f55E]

7 LT TRRE MR L UL O NIZ B\ T G I FIREN O LRIk - T A fE ks L Ok
I L7, F7e, REOMUR RN A REEE O EERFICB N TEE LA A fiek T 2720
WCHETHD T ERBE NI,

PLEORERE, 7 Lo Fr 7B OMERAE NG S 2 N 5Bl ~OEEZ TR L,
FIo TR BAF RSB AT 2 - b L B2 BLD,



[2& k]

1) AARHFRE R AR, ERR S P HREAESS 3 . R kst 2010.

2) Glaros AG, Williams K, Lausten L. Diurnal Variation in Pain Reports in Temporomandibular
Disorder Patients and Control Subjects. J Orofac Pain. 2008;22:115-121.

3) KOKEEME, MWHHEE, INEEEE, KJMEF-. Sleep bruxism 2MEEWIMIIEIZ IT T2, MRS
2005;49:221-230.

4) Hagberg C. EMG versus force relationship in painful masseter muscles before and after
intramuscular anesthetics and saline injections. Scand J Dent Res. 1987;95:259-265.

5) Kerstein RB. Combining technologies: a computerized occlusal analysis system synchronized
with a computerized electromyography system. Cranio. 2004;22:96-109.

6) ATHFE—. FI R B o el oD i & O FHR S B SIS AR KAF SRR MRS, 1988;32:601-6097.

7) Gurdsapsri W, Ai M, Baba K, Fueki K. Influence of clenching level on intercuspal contact area
in various regions of the dental arch. J Oral Rehabil. 2000;27:239-244.

8) Riise C, Ericsson SG. A clinical study of the distribution of occlusal tooth contacts in the
intercuspal position at light and hard pressure in adults. J Oral Rehabil. 1983;10:473-480.

9) Landis JR, Koch GG. The measurement of observer agreement for categorical data.
Biometrics.1977; 33:159-174.

10) Forrester SE, Presswood RG, Toy AC, Pain MT. Occlusal measurement method can affect
SEMG activity during occlusion. J Oral Rehabil. 2011;38:655-660.

11) Ogawa T, Ogimoto T, Koyano K. Validity of the examination method of occlusal contact pattern
relating to mandibular position. J Dent. 2000;28:23-29.

12) Rieder CE. The prevalence and magnitude of mandibular displacement in a survey population.
J Prosthet Dent. 1978;39:324-329.

13) Hidaka O, Iwasaki M, Saito M, Morimoto T. Influence of clenching intensity on bite force
balance, occlusal contact area, and average bite pressure. J Dent Res. 1999;78:1336-1344.

14) Iida T, Komiyama O, Obara R, Baad-Hansen L, Kawara M, Svensson P. Influence of visual
feedback on force-EMG curves from spinally-innervated versus trigeminally-innervated
muscles. Arch Oral Biol 2013;58:331-339.

15) Korioth TW, Hannam AG. Deformation of the human mandible during simulated tooth
clenching. J Dent Res. 1994;73:56-66.

16) Lavigne G, Kim J, Valiquette C, Lund J. Evidencethat periodontal pressoreceptors provide
positive feedback to jaw closingmuscles during mastication. J Neurophysiol 1987;58:342-358.



[ Tables and Figures]

Table 1 &7 VU F U TiEEIZEIT HHEBHHIEBIOEZME (RMS ) &FExHR

Tooth clenching Condition
baseline 20% MVC 40% MVC 100%MVC
RMS Right 0.014(0.002) 0.036(0.023)F 0.071(0.054)t% 0.195(0.117)
Left 0.014(0.002) 0.037(0.035)F 0.071(0.083)t% 0.223(0.348)
relative | Right 10.4(6.9) 20.7(8.3)F 37.0(14.2)+% 100
ratio Left 11.7(7.6) 22.1(9.0)F 38.0(12.9)t% 100

Values of RMS and relative ratio are expressed as the means (standard deviation).
MVC: maximum voluntary contraction.

T: P<0.001 when compared to baseline.

i: P <0.05 when compared to 20%MVC.

Table 2 WAEBEAKREM ORSEATIZBITIRH LNV TOETZ Lo F U 7TREIZEIT DRAeEAtE
BB L O EEMEEOTERE (CVIH)

Occlusal contact area Occlusal contact point
Detection Tooth clenching Condition Tooth clenching Condition
Level ) ) 20% 40%
baseline 20% MVC | 40% MVC | baseline MVC MVC
Lovel 1 11.8% 4.4% 2.9% 7.9% 8.0% 7.8%
eve
(13.7%) (3.8%)t (2.7%)t (8.3%) (6.2%) (5.6%)
18.5% 4.0% 2.9% 10.8% 7.3% 5.1%
Level2
(20.0%) (3.4%)t (2.8%)t (13.7%) (8.4%) (2.4%)
28.8% 4.5% 2.9% 21.0% 8.9% 7.0%
Level3
(33.2%) (4.5%)t (2.7%)t 21.1%) | (6.6%)t | (4.8%)F
33.5% 6.0% 3.3% 23.5% 7.1% 6.6%
Level4
(37.2%) (6.4%) (3.4%)t (26.5%) | (7.2%)t | (2.6%)F
35.6% 18.7% 7.0% 33.1% 11.9% 8.4%
Level5
(33.1%) (23.6%) (6.2%)F (30.6%) | (8.6%)F | (6.6%)F

Values are expressed as the means (standard deviation).
MVC: maximum voluntary contraction.

T: P <0.05 when compared to baseline.
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Table 3 WABEAREMN OWRASBEMIMIZBIT H2RE VIV TOES Vo Fr 7 BEICRT 2 REHEE
A (um?)
Detection Tooth clenching Condition
level Part of dental arch baseline 20% MVC 40% MVC
Anterior 4.3(3.0-5.7) 5.0(3.7-6.4) 5.2 (3.8-6.8)
Level 1 Right Posterior 21.5(17.4-25.6) 29.0 (24.8-33.3) * 29.5(25.3-33.6) *
Left Posterior 23.7(19.7-27.7) 29.2 (25.5-32.9) * 29.6 (25.5-32.9) *
Anterior 2.6 (1.7-3.6) 3.3(2.443) 3.5(2.54.5)
Level 2 Right Posterior 14.0 (10.6-17.3) 21.2(17.8-24.5) * 22.0 (18.6-25.4) *
Left Posterior 15.7 (12.5-18.8) 22.0(19.2-25.0) * 22.3(19.2-254) *
Anterior 1.5(0.9-2.1) 2.1(1.5-2.7) 2.3 (1.6-3.0)
Level 3 Right Posterior 9.3 (6.7-12.0) 15.6 (13.0-18.2) * 16.8 (13.8-19.8) *
Left Posterior 10 (7.7-12.4) 15.6 (13.2-18) * 17.3 (14.7-19.8) **
Anterior 0.9 (0.5-1.3) 1.4 (1.0-1.9) 1.5 (1.0-2.0)
Level 4 Right Posterior 5.9(3.9-7.9) 12.1 (10.1-14.0) ** 13.8 (11.0-16.5) **
Left Posterior 6.7 (4.9-8.5) 12.4 (10.6-14.3) ** 13.8 (11.7-15.9) **
Anterior 0.2 (0.1-0.4) 0.4 (0.3-0.5) * 0.6 (0.3-0.8) *
Level 5 Right Posterior 1.6 (0.9-2.3) 4.7 (3.8-5.6) ** 6.4 (5.2-7.7) **t
Left Posterior 1.5(0.8-2.2) 4.4 (3.5-5.3) ** 6.2 (5.3-7.1) **%

Values are expressed as mean (95% confidence interval).

MVC: maximum voluntary contraction

Detection level as occlusal contact depending on silicone thickness determined by light transmittance was as
follows: Level 1: 0-149 um; Level 2: 0-89 um; Level 3: 0-49 um; Level 4: 0-29 pm; Level 5: 0-4pm.
*: P<0.05; **: P<0.01 when compared to baseline. {: P < 0.05 when compared to 20% MVC.
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Table 4 WEBEAREN OWRASBEMMIZEBIT HZRH VIV TOET Vo F o 7BEICRIT 5BREHEMR

4
Detection Tooth clenching Conditon
level Part of dental arch baseline 20% MVC 40% MVC
Anterior 8.0 (6.1-9.9) 8.8 (6.9-10.7) 8.9 (7.0-10.7)
Level 1 Right Posterior 17.1 (13.8-20.4) 17.2 (15.2-19.2) 17.9 (15.6-20.1)
Left Posterior 18.1(15.3-21.0) 19.2 (16.3-22.2) 19.6 (16.8-22.4)
Anterior 6.5 (4.5-8.5) 7.0 (5.3-8.9) 7.0 (5.3-8.8)
Level 2 Right Posterior 15.2 (11.8-18.5) 17.0 (14.4-19.7) 17.5 (15.1-19.9)
Left Posterior 17.0 (13.9-20.1) 18.2 (15.4-21.1) 18.6 (15.6-21.4)
Anterior 6.3 (4.2-8.5) 6.8 (5.0-8.6) 7.3 (5.3-9.3)
Level 3 Right Posterior 15.2 (11.4-19.0) 18.0 (14.9-21.1) 17.7 (15.1-20.3)
Left Posterior 18.0 (13.8-22.3) 19.2 (16.3-22.1) 19.4 (16.5-22.3)
Anterior 52(3.2-7.1) 8.3 (4.1-12.6) 6.7 (4.8-8.6)
Level 4 Right Posterior 14.8 (10.2-19.3) 19.0(15.3-22.7) 18.8 (15.8-21.8)
Left Posterior 18.6 (14.0-23.1) 21.4 (17.8-25.0) 20.1 (16.9-23.2)
Anterior 4.4 (2.3-6.4) 6.2 (4.1-8.3) 6.3 (3.9-8.6)
Level 5 Right Posterior 18.8 (11.6-25.9) | 32.8(23.3-42.3) * 36.9 (27.1-46.6) *
Left Posterior 19.3 (13.3-25.3) | 37.7 (28.9-46.5) * 39.7 (32.1-47.4) **

Values are expressed as the means (95% confidence interval).

MVC: maximum voluntary contraction

Detection level as occlusal contact depending on silicone thickness determined by light transmittance was as
follows: Level 1: 0-149 pm; Level 2: 0-89 um; Level 3: 0-49 um; Level 4: 0-29 um; Level 5: 0-4pum.

*: P<0.05; **: P <0.01 when compared to baseline.
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Table 5 #EDEL ZHRICBIT AEMBHHEBIOENE (RMS ) &HxtE (%MVC) B X UOHN
FHERER¥L (ICCO)

Task NCR MCR LCR HCR
L-MM | 0.042(0.021-0.062) | 0.018(0.016-0.021) * | 0.025(0.021-0.028) * ¥ | 0.131(0.090-0.171) * %
s LREMM [ 0.038(0.024-0.051) | 0.017(0.015-0.019) * | 0.022(0.019-0.025) | 0.123(0.084-0.162) * 1
L-TM | 0.058(0.028-0.088) | 0.021(0.018-0.025) * | 0.035(0.019-0.050) * | 0.148(0.105-0.192) * 1
R-TM | 0.059(0.035-0.084) | 0.025(0.021-0.030) * | 0.035(0.026-0.043) * + | 0.144(0.110-0.177) * 11
L-MM 15.7(10.5) 8.3(6.7) * 10.2(5.9) 42.6(19.9) * 11
Relative | R-MM 16.7(11.9) 9.6(10.9) * 11.2(9.2) 43.7(24.0) * 11
ratio | L-TM 18.2(14.8) 8.8(7.3) * 11.8(8.5) * 44.6(16.6) * 11
(%MVC) | R-TM 20.2(14.3) 10.4(7.0) * 12.9(7.0) * 47.1(16.0) * 1
Mean 17.7(12.8) 9.3(7.9) % 11.5(7.7) % 44.5(19.0) % 1
L-MM | 0.818(0.643-0.907) | 0.890(0.782-0.944) | 0.862(0.730-0.930) 0.927(0.857-0.963)
(e LR-MM | 0.796(0.599-0.896) | 0.834(0.674-0915) | 0.726(0.462-0.860) 0.917(0.838-0.958)
L-TM | 0.806(0.619-0.901) | 0.601(0.217-0.796) | 0.610(0.235-0.801) 0.854(0.713-0.925)
R-TM | 0.611(0.237-0.802) | 0.832(0.671-0.914) | 0.759(0.527-0.877) 0.774(0.557-0.885)

NCR: Normal clenching record, MCR: Minimal clenching record, LCR: Light clenching record, HCR: Hard
clenching record

MM: masseter muscles. TM: temporal muscles.

Values of RMS are expressed as the means (95% confidence interval).
Values of relative ratio are expressed as the means (standard deviation).

*: P <0.05 when compared to NCR, : P < 0.05 when compared to MCR, {: P < 0.05 when compared to LCR.
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Table 6 & DEZRDZHFRITEIT 2RSS EMMERE & BEMRE (CVH)

B L OHRNFEER R % (1CC)

NCR MCR LCR HCR
Occlusal | Left Posterior 15.8(12.2-19.4) 8.6(6.2-11.1)* 13.4(9.7-17.0)t 18.4(14.5-22.3) 1%
Contact | Right Posterior 13.6(11.4-15.8) 7.1(5.1-9.1)* 11.8(9.2-14.4)t 16.3(13.5-19.2)t%

Area Anterior 1.9(1.3-2.6) 1.4(0.9-1.9) 1.6(1.1-2.1) 2.1(1.3-2.8)
(mm?’) Total 31.4(25.8-36.9) 17.2(12.8-21.5)* 26.8(20.8-32.9)F 36.8(30.4-43.3)11
Coefficient | Left Posterior 10.7%(16.6) 22.9%(36.0) 6.8%(4.9) 3.4%(1.7)
of Right Posterior 10.2%(7.5) 21.1%(26.8) 6.3%(4.5) 4.8%(2.4)
Variation Anterior 4.4%(7.2) 15.3%(19.1) 8.6%(10.8) 16.0%(24.2)
(CV) Total 6.1%(7.9) 16.8%(27.8) 5.1%(3.0) 4.9%(3.2)
ICC Total 0.946(0.722-0.990) | 0.952(0.756-0.992) | 0.992(0.959-0.998) | 0.994(0.971-0.999)

NCR: Normal clenching record, MCR: Minimal clenching record, LCR: Light clenching record, HCR: Hard

clenching record

Values of occlusal contact area and point are expressed as the means (95% confidence interval).

Values of CVs of occlusal contact area and point are expressed as the means (standard deviation.)

*: P <0.05 when compared to NCR, {: P < 0.05 when compared to MCR, #: P < 0.05 when compared to LCR.

Table 7 #7E DR 2RI IT 2REEARE L EEMRE (CVHE) I L UKERNMHEEFAE (ICC)

NCR MCR LCR HCR
Occlusal Left Posterior 14.7(10.0-19.4) 13.9(10.5-17.3) 13.9(10.6-17.2) 15.9(11.3-20.4)
Contact | Right Posterior 17.8(11.1-24.5) 19.2(12.1-26.4) 19.8(11.4-28.1) 19.4(11.9-26.8)

Point Anterior 9.1(3.1-18.5) 8.2(1.3-16.5) 9.0(0.5-17.5) 8.7(2.2-15.2)
(number) Total 41.6(28.0-55.2) 41.4(26.6-56.1) 42.7(27.1-58.3) 43.9(30.0-58.0)
Coefficient | Left Posterior 19.2%(16.7) 13.4%(10.4) 11.1%(8.2) 11.5%(8.1)
of Right Posterior 8.3%(6.2) 9.4%(7.8) 4.4%(4.6) 10.9%(13.8)
Variation Anterior 52.5%(48.9) 44.9%(57.4) 26.9%(51.0) 25.3%(35.4)
(CV) Total 13.2%(5.6) 7.3%(4.4) 5.6%(4.3) 11.7%(9.0)
ICC Total 0.924(0.608-0.987) | 0.973(0.860-0.995) | 0.982(0.910-0.997) | 0.866(0.316-0.977)

NCR: Normal clenching record, MCR: Minimal clenching record, LCR: Light clenching record, HCR: Hard

clenching record

Values of occlusal contact area and point are expressed as the means (95% confidence interval).

Values of CVs of occlusal contact area and point are expressed as the means (standard deviation.)

*: P <0.05 when compared to NCR, {: P < 0.05 when compared to MCR, $: P < 0.05 when compared to LCR.
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Values are mean + standard error. NCR: Normal clenching record, MCR: Minimal clenching record, LCR: Light
clenching record, HCR: Hard clenching record

MVC: maximum voluntary contraction

MM: masseter muscles. TM: temporal muscles.
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Values are mean + standard error. NCR: Normal clenching record, MCR: Minimal clenching record, LCR: Light

clenching record, HCR: Hard clenching record

MVC: maximum voluntary contraction

MM: masseter muscles. TM: temporal muscles.
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