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t}, E3%  Ingervalls", Egermark-Ericksson’,
Graham5™2 499t F4ngeiztel ozt
Al a2gis wAdEe] AR Fol TNt

Table 1. Sex and age distribution of subjects.
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1. HAFCHa

1992 7HRE 108714 ABdgugy 7
A el FAEetA ol F4-E HND e
g B2 49M0gA 159, X H4E, A
3214, A4FHEY 16724 ﬂ%tﬂthz. =) 2}
& xejgtd 3 4%hd A& 398 (A 179,
oz} 229, WEAH 2454, dBHEY 23-304)
€ ALY & g8 (A} 321, 041} 56
W, WadE 2874, d%H9 16724)E
e g &g thTable 1),

fge ~20

Sex 21~30 31~40 41~50 51~ Total
Male 3 25 2 2 32(364%)
Female 8 34 5 5 56(63.6% )
Total 11(125%) 59(67.0%) 4(45%) 7(80%) 7(80%) 88(100% )




2. oIy
AFd BRo FoNstetgelo) e A4
AALE AA8t FUHsle g el o Jle el AR
24 Fricton5"e o3l 1¢td FIRstetgel
2] 4*(craniomandibular index, CMD®} Helkimo™
»o 23] metd U4} 71%E el A4 (Clinical
dysfunction index, CDI), 28] RFFHYAHZ
Helkimo™2] 137} X 4~(Occlusal index, Oi)E
Ed & g Aol dlg Tl st ol
29t AR EFAN A ABY 2 FAE
obgefe] 2zt F4n agFef I YE Ao
9] &3 E A3 Ak
1) Tt A4
e Ayl diste 7l HALRA
et EFMM=16), dBEZS(TN=4), 573}
R HHEZEATP=6)S AA, FA4I&59 &
AAGAL G EF26)2 Yol 716 3ol A4 (dy-
sfunction index, D&, 28| FAHALZA] T
AZHENEM=18), FHSZXHFHZA(IM=6), 7
F2EEHAMN=120& AAl, Fug5e ¥
& FAAAFESFGHR UFol A S(pal-
pation index, PDE 4r&stFor, dojz 7ls
e Aot F2RA5e §g 22 Yol F)
stet A A& AFE 8 AHAppendix 1. FHE).
2) 71 G A
& Ad7ddd dEtod st EH AMI,
FH{A7ITHEANF), FEZ FEMP), o4EA
EE(0P), dYEEA BEEMAAL 2 A=A
el (), IAR), 5(FTE)Fez #A3
3,3 e FE, oo 2ol BRIt Ap-
pendix 2. #HZ&),
Di 0= 0 point = Clinically symptom free
Di I = 14 points = Mild dysfunction
Di 1I = 5-9 points = Moderate dysfunction

Table 2. Craniomandibular index(CMI) in subjects.

Di Il = 10-25 points = Severe dysfunction

3) LA A 5

ZE dFde] distd gstetTel AE3)
£ AolHEAE A9, Hd A HEse
Aol (LEE X3, FANY FARHY A
ol wRtelRF-, 3totel wFAAL EFA
o RFFARFT FH FL FAL 2 A
o o), UHFE), 5(FFB) J+E ¥
AT F g9 VFel wet w3l A
& &3 AHAppendix 3. FR).

Oi 0=0 point=No disturbance in occlusion

or articulation.

Oi I =14 points = Moderate disturbances
in occlusion or articu-
lation.

Oi II =5-20 points =Severe disturbances in
occlusion or articula-
tion,

4HEAH 4

EE And FAA EAH TR
ST BY¥E Aget 7 HA gEajolo A
BHéAE Spss/pctE ©l &, BAshH

m oA 3+ o

1. T sttE ol x|

Aol dREEE FASIFNA e 20
Molslzell Al 021+ 008, 20tHEANA 0.11+ 0.09,
30t oA 0214012, 400FA 0.16+ 007,
50M1 0] 4toll Al 03+ 0052 YERGeD, AdWg
€ 2Ate A% $9EH dz@Td el 4021
+008 01+008 031+0, 0.18+0, 03+0052,
aeln ozt B 2 021+ 007, 0.12+ 0.09,
023+ 012, 0.15+0.08, 03+ 0062 YEISH(Ta-
ble 2).

oy e ~20 21~30 41~50 51~ Total
Male 021+008 014008  031+0 018+ 0 03005 013+016
Female 0214007 0124009 0233012 015t008  03+006  016£011
Total 0214008 0114000 0214012  016£007 03005  015:011




2. a7 |sEMXIF

A7l AFd dFUide £2E Di 0
4%(45%), Di 1 23%¥(@211%), Di 1 28%(318
%), Di 1l 33H(375%)2.2 JElgen Hddz
€ F2te] BE AoAdzol wet 2t 3% (94
%), 99(28.1%), 10%(31.3%), 10H(313%)2.&,
agn ozt A$-ele 42 1H(1.8%), 149
(25%), 1878(32.1%), 23 @14%)o 2 ietkivh
(Table 3).

3. REX|F

DI A A7l ¥XE 0 0 7
(80%), Oi I 23%(26.1%), Oi I 58%(659%)
o2 Jehgon, ¥zte] A$ ez o
2} 24zt 29(94%), 108(313%), 203 (625%)2
2, agn ozt A 22 5% @89%) 133

A

AASuTIHol e B9-(229) JEAY
%ol 11%EE0%)NA, @ EFLEC]l 88(364%)
A, 2¢Fol 193 (863%)°1A ¥ e,
ol 7IsANAFE 0192016, FAAFE 0.
11+ 009, FA8FFNAFre 015+ 012, I
NN A g 818+ 5830 ATHTable 5). TH
A5 UEe EAde FHE0H)dNe
GA e TG FNFFES) MR 4
123 (40%), 168(53.3%), 268(866% )14 L&
Helom, ojde] FFeAS, FAAS, F
Matetgef A, AR71EZANATFE 42 015
+0.13, 013+0.1, 0.14+011, 683+ 496°]Ath
(Table 5). 2812 HASZI Lol FZo] 3
A¥63)le Mo FAsAFAEC]
EMUZ 2+ 16W44.4%), 18H(G0%), 329

L.
A=

(889%) A wHHJow oluel 7|EAol =
B(679%)0.2 able 4). .
@32%), WBET9%)%2 HERIHTable 4 %, FWAS, FARARAAS, Y25
4, HAXMBIIMFR0| @B FINSILENS AFE 2+2F 018+ 012, 014101, 0.16+0.1, 8
S PN E-Teo T 19+ 585% CHTable 5).

Table 3. Distribution of subjects according to their clinical dysfunction indices(Di 0-Di III),

Di . . . .

Subjects Dio Di I Di 11 Di I Total
Male 3094) 9(28.1) 10(313) 10(31.3) 32 (100)
Female 1(1.8) 14 (25) 18(32.1) 2341 56 (100)
Total 4(4.5) 23(26.1) 28(318) 33(375) 88 (100)

Table 4. Distribution of subjects according to their occlusal indices(Oi 0-0Oi TI).
Oi 0i 0 Oi 1 i T Total
Subjects
Male 2(94) 10313 20 (62.5) 32 (100)
Female 5(89 13(232) 38(67.9) 56 (100)
Total 7(8.0) 23(26.1) 58 (65.9) 88 (100)
Table 5. Association of working side interference with signs/symptoms of craniomandibular disorder
.4 T™I] T™] Muscle
b N tenderness  sound”  tenderness DI Pl oM (s
Absent in 22 subjects 11(50) 8(36.4) 19863) 0193016 011+009 015+012 8181583
One side in 30 subjects 12(40) 16(53.3) 26(86.6) 015+ 013 013+01 014+ 011 683+496
Both side in 36 subjects 16(44.4) 18(50) 32(88.9) 018+ 0.14 014+01 016+ 0.1 8.19+ 5.85
a: Signs/symptoms of craniomandibular disorder * p<005

b : Working-side interference



5 HIXtAZQSZHY R0 WE FoHsIAE
o Eab Lredetst

a2 m§ztdel sle ZF$@1%) o4Hd
%ol 17H415%)A A, t@HdFSol 20848
8% )M, I¢Fol 35B(754%)1A HFEAR
on, oldel 7|E5FNAFE 014+014, FI
A5 0.1+ 008, FAHGFNASTE 012+ 0.1,
Y4715 FNAFE 651+ 53321 UATHTable 6).
o vERdEagtdel HEd e F9@29
Dells FA e FAstdFFGE] AU
2 ZtZ 16%(552%), 129 (414%), 27H(93.1%)
dA H@HRLeH, olwe] e, £
Ag,  FoRsegAAE, A7 FNAFE
2+7Z} 0.2+ 015, 015+ 0.09, 0.18+0.11, 9.14+ 567
o]AtHTable 6). 2 i HAYZHYIA]
FEoz Ae BeagPel &AM FAsG
Ao E gl ¢MUZ 4 69(333%), 107
(55.6%), 15H(834% )14 HPH o, ojufe]
N ARG, FAAS, TSGR SF, o
AN sHANASFE 42 019+ 014, 0.16+0.12,
0.18+ 0.1, 822+ 544 %HTable 6).
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OFA

3
oo

-

4, slebetzt mEA okt 24-3270%0 B
(369) @A Fl 1936.7%)lA, AP
<ol 18 (60%)°1A, 298 °] 25%(83.3% )N A
gdEEen, o MNEFAAFE 0.15+0.
12, E3AEE 012201, FAsIFFRASE
014+ 0.1, A7 ZNAFE 736455590
(Table 7). 3 ZFXol47} 162370A B¢
(48B)le YA 9 Tt golE R EC] w4
W2 27 20W41.7%), 208 (41.7%), 435(896
%yl A g en, olde 7EFofAs,
&1 F, FAsRARSE, QP75 FRAF
£ 2z} 0.16+0.15, 0.14+ 0.1, 0.15+0.11, 726+
5210190t} 28] WA o7t 2-1570%1 7
$0B)ele gMe FrEdFASFLE] &
M2 A 8F(80%), 4840%), 9H(90%)°l
A s, ojw2] g, FHA
¢, FASGFNA S, G715 FNAAFE 2
Z} 027+ 017, 0.11£ 006, 02+0.1, 11+6.16°%
HTable 7).

Table 6. Association of balancing side interference with signs/symptoms of craniomandibular disorder

a TM] TMJ Muscle * * -
x tenderness sound  tenderness** DI PI” cMlI DS
Absent in 41 subjects 17(41.5) 20(48.8) 35(754) 014+0.14 01 +008 0.12+01 6.51+ 533

One side in 29 subjects 16(552) 12(414) 27(93.1) 02 +015 015+009 018+011 9141567

Both side in 18 subjects 6(33.3) 10(55.6) 15(83.4) 019+ 014 0.16+0.12 018+01 822+ 544
a: Signs/symptoms of craniomandibular disorder ' p<005
b : Balancing side interference ** p<001 *
Table 7. Association of intermaxillary occluding teeth with signs/symptoms of craniomandibular disorder
a ™] T™]J Muscle -

b tenderness®  sound  tenderness DI Pl CMI* ¢ps
24~32 in 36 subjects 11(36.7) 1 28) 25833) 015+012 012401 014+01 736+555
16~23 in 42 subjects 20(41.7) 20(41.7) 43(896) 016+0.15 014+01 015+011 7.26+521
2~15 in 10 subjects 8(80) 4(40) 9(90) 027+017 011+006 02 +t01 11 *6.16

a: Signs/symptoms of craniomandibular disorder
b: Working fo intermaxillary occluding teeth

* p<005



7. 349 - Senety WFYo oOE FH

SlolEloZ 4l Wity

FA99 FARRHAY G A0d)
A HFol 5B(50%)NAM, FEHEF S 19
(10%)°1 4, 23F-0] 6H(60% )04 FHEEHUL
o, olue] 715FASTET 019+015 HFA
¥ 009+ 009, FAELFNAFE 014201,
44715 ZANAFE 94+ 6.1°] A H(Table 8). &
A9et FAREHY EFVF dAHog2 olF
o2 ALE1Hde dAel FA st F
Aol #MUZ ZZ 109(323%), 17H(G48
%), 257 (80.7%) A wEsglen, ol 7]
FHNAS, FAAF, FAsI A, 4
15FNAFe 242 015+02, 013+£01, 013
+0.1, 6.65+501°] ATH(Table 8). “1&]3 4%
o} A 7t vuAHo g o]Fo
A BFErdele gAe FARsAEEE)
EAE 2+t 248 (511%), 24B(5L1%), 423
(894%)oll A L@EEULH, ojuie] 7]5HefA
¥, FARAF, TR NAS, A7l
A4 2442 02+0.15, 013+ 009, 0.17+0.11, 8.

09+ 5.71°] 1 tH(Table 8).

8. mMEaolalTol mE SIHsIAtEEA W

bl

IFAFIE 0i 0! A F(78) B EYEC] 2
H@286% )00, EHAEol 2%(286% )N,
29E0] 5H(714%)00 A SEH Y on, olug
215 FNAFE 0112014, FRARAEE 003+0.
03, FAEAFARAGSE 0071007, L3715 F
H A5 486+ 5058 H(Table 9). A ETH A
F7F 0i 1R Af@38)de A Frlstet
o FAEe] &MAUNR 4 11M@d78%), 139
(56.5%), 209 (87.0%)1 A H&EE o, olue]
15 ANAE, EXAS, TSIt o
715 AN AFE 44 011014, 003+ 0.03,
0.07+0.07, 486+ 5054 FH(Table 9). 18]35l I ¥
A¢7E 0 1Y Af6eE)ele ¢My Fo3
Fgdge] SANE Zzh 2694 448%), 273
(46.6%), 5278(89.7% ) A FHHY o, olug]
N qoNAE, FAAS, FASAFAANE, o
A5 ZN A Z2t 018+0.15 0.14+0., 0.
17+ 0.1, 8.31+ 564 H(Table 9).

Table 8. Association of RCP-ICP sliding pattern with signs/symptoms of craniomandibular disorder

a ™] ™]

Muscle

b tendemess**  sound®  tendemess** Dr* PI** oMr* CDs
RCP=ICP in 10 subjects 5(50) 1(10) 6(60) 019+ 015 009+009 014+01 94 +61
Symmetry in 31 subjects 10(32.3) 17(54.8) 25(80.7) 015+0.12 013+01 013+01 6656+501
Asymmetry in 47 subjects 24(51.1) 24(51.1) 42(894) 02 £015 013+009 0171011 809+571

a: Signs/symptoms of craniomandibular disorder

b : RCP(retruded contract position) - ICP(intercuspal position) sliding pattern

* p<005
** p<001

Table 9. Association of occlusal index with with signs/symptoms of craniomandibular disorder

~.

a ™]J T™] Muscle

b tenderness  sound  tenderness** brr PI** cMmIt* cps**
Oi 0 in 7 subjects 2(28.6) 2(28.6) 5714) 011+ 014 003+£003 0071007 486+505
Oi 1 in 23 subjects 11(47.8) 13(56.5) 20(87.0) 015+ 0.14 012+009 0.14+01 7.13+ 5.29
Oi II in 58 subjects 26(44.8) 27(46.6) 52(89.7) 018+0.15 01401 017+ 0.1 8.31+ 5.64
a: Signs/symptoms of craniomandibular disorder ¥ p<005
b:Occlusal index ** p<001



9. SHSATS AU MBSl Alole)
ApaEs
FRAYSE, tBAFE, 2UF, 715HNA

F, QA5 TARPFAAF R Y475

NAF Fo FAsTFFTILE FAGEH

X BEAY F, FYFRYF, WIS
aFF), dedmg oty BYPAS, FA
A-FARYN GFFY Atols FBHE BA
g 23 Az vy ¥e 4g4E Jehlidg
(Table 10).

Table 10. Correlation between signs/symptoms of craniomandibular disorder and several possible contribution occlu-

sal factors
a ™] ™) Muscle
b tenderness sound tenderness DI P cMI cDs
Wl 0.17*
BI 027** 0.18" 028** 0.19*
NT 017* -017*
RCP-ICP 024** - 019" 024** 020" 024** 022°
Ol 028** 0.18* 029** 026** 023**
a: Signs/symptoms of craniomandibular disorder p<0.05
b: Occlusal factors ** p<001

WI : Working-side interfevence
Bl : Balancing-side interfevence
NT : Number of occluding teeth

. s& % agt

FHEt g EFag@AY F9 247
Aol 7igeldor dehg®, Az, 24 F o
2 Ay Fgol Ao zuHe GAABY
Aoz ™ vjojooRe HEFRQ, AMY
29, JdA8<), HML, BHed R wye
AL TFE HEHFH 29 TS E F YU,

A wE AFYYPde EYay, &5
8Y, 72947322 2 Y (transcutaneous  elect-
rical neural stimuilation, TENS), 22 8%, 2%
ey 59 7194 a9, 28w 223, 3
o} ¥ A 4 £ (oral rehabilitation), MNP,
FeoH T HNEE gagjor YEYg &
AP HIES FAstetAgel ) g5t
Aol Ao HFE T3 urrg3 ayq
B AGugArEE, AR Fol
A5 Qlel, & ATFE B3 TSt
SHNENFLEZAM  Fricton™e]  F7H 8ol
242k Helkimo®?2] A4715 ) A58 &
i, RYPFARALTZA Helkimo®] FFA|F

RCP-ICP : RCP-ICP sliding pattern
OI : Occlusal index
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[ABSTRACT]

A Study on the Correlation between Signs/Symptoms
of the Camiomandibular Disorder and Possible
Contribution Occlusal Factors

Young-O Kim, DD.S, Keum-Back Shin, D.D.S, MSD, PhD,
Jung-Min Kim, DD.S, M.SD

Department of Dentistry, Graduate School,
Chonbuk National Universily

To evaluate the correlationship between sign/symptoms of craniomandibular disorder(CMD) and pos-
sible contributing occlusal factors, the author analyzed craniomandibular index(CMI), clinical dysfunction
index(CDI) and occlusal index(Oi) obtained from 88 subjects(32 males, 56 females, mean age 28.7) con-
sisted of 49 CMD patients(15 males, 34 females, mean age 28.7) and 39 non-CMD patients(17 males,
22 females, mean age 24.5).

The obtained results were as follows:

1. There was very high significant correlation between CMI and CDI in total subjects(r=0.83, p<0.01)

2. There was very low correlation between working-side interference and TM]J noise which was obser-
ved as a statistically significant value(p<0.05). And also there was very low correlation between non-
working side interference and muscle tenderness, CDI, dysfunction index(DI), palpation index(PI)
which were observed as statistically significant value(P<0.01).

3. There was very low correlation between as ymmetry of retruded contact position{(RCP)-intercuspal
position(ICP) slide and muscle tenderness, TM] tenderness, TMJ noise, CMI, DI, PI which were
observed as statistically significant values(p<0.05).

4. In general there was low corrllation between Oi and muscle tenderness, CDI, CMI, DI, PI which
were observed as statistically significant values(p<0.05). But Oi had a relatively higher correlation
with muscle tenderness, PI than with CDI, DL



{Appendix 1>

CRANIOMANDIBULAR INDEX
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{Appendix 2> CLINICAL DYSFUNCION INDEX

A. IMPAIRED RANGE OF MOVEMENT / MOBILITY INDEX

a.

Maximal opening of mousth
> 40 om 0[] 30~39 mm 1)

b. Maximal lateral movement to the right

C.

>7m 0[] 4~6m 13
Maximal lateral movement to the left
>7m 007 4~6mm 1]

< 30mm 5[]
0-3mm 5 [}

0-3mm 5[]



d. Maximal protrusion

>7m 0[] 4~6m 10 0-3m 507
Normal range of movement (0 point) 00
Slightly impaired mobility(1-4 points) 1 3
Severely impaired mobility(5-20 points) 5 O

B. IMPAIRED TM-JOINT FUNCTION
Smooth movement without sound and deviation 00
One or both joint sound and/or deviation (> 2mm) 10
Locking and/or luxation of TM] 5 0
C. MUSCLE PAIN
No tenderness in masticatory muscle 00O
Tenderness in 1-3 sites 10
Tenderness in 4 or more sites 5 O
D. TEMPOROMANDIBULAR JOINT PAIN
No tenderness 00
Tenderness laterally 10
Tenderness posteriorly 5 O
No pain movement 00
Pain on 1 movement 10
Pain on 2 or more movements 5 O
{Appendix 3 OCCLUSAL EXAMINATION PAPER

MORPHOLOGICAL OCCLUSION
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