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2.2.3. Dental Prescale System< ©°] €3 w3g=d AA}

AT dEdAEY ABHAd AR THY ud ngHES Hrkstrl {5k
Dental Prescale System(Fuji Photo film, Tokyo)< o] &stgth. o] #Au= ABA

o wgHS wedy wgHAHIe] AFAACd & FEN) ©Y2 ek
2 A= o8 714 EE(pressure sensitve film)¥ AFE 278 8] (Occluser

FDP-707)=2 T4 = o] (¥ 4, 5).

a9 4. 244 7A5FY (Occluser FDP-707)
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A3 A 23

3.1 #EEAS

S o] &3 = A9 MAI 4=

e

A3 AT AFY Satos(2003)2] ATFoA AAHE A} FLsA MIX, TR,
LB, FFe 4717 W42

TE =¢S5 2 312 Good group® Poor groupE &
el

P~
= o T v
2 3o Fishersl #WEAL AdAsted o e AUFFE BEAY

MAI=7.2x107xMIX+1.28%107'x TR+7.47x10"'xLB+7x10"*xAH - 13.287

%5 dEasgve @A
Classification Predicted group member
Total
of group Poor Good
Original count Poor 74(88.1) 10(11.9) 84(100)
[6)
(%) Good 16(6.0) 249(94.0) 265(100)
92.6% of original grouped cases correctly classified.

,19,



=E" #E5o] Good, Medium, Poor groupl @ W7 ¥ 4487019 <13 &4

©
Mo
bl
il
[

Az A He] MIX, TR, LB, FFE W39 MAIE AXts . MA
W 23 2 a2 AFEEY A4S Y e Medium group?
#E H 571 Good group® Poor group?] Alolel X JS5S FAsH. o

Z M, Good group® Poor group? AF =24 A AlHo| o3 ZEdH #HEIF
3

=

2lo] Medium group< X33 AdF 24 Az AlHo| AT E
F oAddh(@y 7). AAAHA FE HgE -SolA +5Abelol EX Y o™, Good
group?] #H <L 0.69, Medium group®] #Hi < -0.53 282 Poor groupd Hir2

17602 g},

80 r
70 | O Good
- B Medum
60 | ~ O Poor
50 1
n
[0)
€40
= -
30 1
20 1
"l L J_AJ]_L|:|_L|:|_LEI_LEI_LE\_AL
. |§
-5 -4 -3 -2 -1 0 1 2 3 4 5
Mixing Ability Incdex

a2y 7. AdFe4 9 BF(Good, Medium, Poor)ol] w2 MAIS] =

,20,



3.2 MAIY A8 &= H7}

B Ao E 3 Algo] 3W e 5HY g42E AZI ARE o] 43l
MATZF S5 At A2 35 g2 MAI 3t A4S Horskr] g8iA 2 o
FAE A AR MAIY H+, 5 #1A4 MAI® H, Al HA 229 MAIY 3
TS stk S A Al Jaztel MAIS zbol= ##EHA okt whebA
gk TRl Qloj Al Al o g MAI #te] daAAdS AT = UM
FE 6. gz A g wE MAIY BEA vl

S N Mean SD p-value

A WA e 150 0.1183 1.29219

oA g 150 -0.0367 1.32867 147

Al A 22 148 -0.1950 1.50448

Total 448 -0.0371 1.38049

,21,



3.3 A mWE& MAI Occlusal force, FAS¢ vl

150 o] A A ZHE AL Mixing Ability Index(MAI), Dental Prescale
System< ©] &% Occlusal force, Food Acceptance Score(FAS) A¥=XE A4
of W& Aol BAsATt. FA7F A& E Tt occlusal force, MAI 181 FAS
oA =A dYetd AT FAIA 9482 occlusal forceo A RF #H ] I Th

(p<0.05).

=1

7. Ao W& MAIL Occlusal force, FAS x}o] ®lu

MAI Occlusal force FAS
Gender N
Mean SD Mean SD Mean SD
Males 32 0.07 1.30 755.4  579.8 4.60 0.92
Females 118 -0.06 1.16 449.3 353.7 4.43 0.84
p-value 548 .007 .325

—-independent t-test

,22,



3.4 A o] wpE& MAI, Occlusal force, FAS9 H|

s Ak 20-394, 40-59A4], 604 oo wel MAIL Occlusal force, FAS #r<
Hlagk A3 o]zt F7tdeE o gho] Yol k. A RE 20-394 AT 604

o) 4o P AT foF Aol vhehulh

% 8 d#EAddd & MAI Occlusal force, FAS 2%}

Age MAI Occlusal force FAS
Gender N
group Mean SD Mean SD Mean SD
M 13 0.26 0.82 792.8 368.7 4.91 0.20
20-39 F 40 0.49 0.85 642.7 387.0 4.94 0.11
T 53 0.44 084 2 679.5 3846 2 4.93 014 *
M 4 0.40 0.78 878.9 663.4 4.82 0.27
40-59 F 13 0.17 0.48 4143 1855 4.85 0.24
T 17 0.22 055 *P 523.6 3867 P 4.84 024 2
M 15 -017 1.70 690.0 723.3 4.28 1.26
More
o 6o F 65  -0.46 1.28 337.3 307.4 4.04 0.97
T 80  -0.40 1.36 b 403.4 4342 P 4.09 1.03

M: Males, F: Females, T: total

, b, - , . . .
& ¢ same characters are not significantly Duncan’s multiple comparison as « =0.05 in each group

,23,



35 FARHF FoldA Fo wE MAI Occlusal force, FAS

o) W

=
>
J—(
o
o
N
=
147]
=N
=
S
=
o
‘('D
o
>
wn
)
)
tlo
-4

A5 Ao} A ol mheb A 1oghe] A
o] Wl Ay FLAHF Holia =7} wold 4= MAIL Occlusal force, FAS7}

wolAE Age wedth £3 gAgHE] 5 o4 FAR HopgAe mel A

FaRAR 9T MALE 34719 FAF Aobs FAF Pwe] MAI
wshel o8] ok wol uehth wwel myde FANe Aok 4o gl
et 12709 AR AebE AT AuelA A 2 Aol morh o4
4o wFHe 54 o4 48T dwe wFeel wstel vl v Qo]

MAISe] ztol ol lnt. A oA F2a o] FASw 570 ol A Jde FAS
of Wato] EA ey

E 9. FAF Hopgadel wE MAIL Occlusal force, FAS®] H] i

Numbers of

missing ) MAI Occlusal force FAS
potztstr}ilor Gender % Mean SD Mean SD Mean  SD
17 0.58 1.01 1052.9 633.0 4.97 0.08
0 F 51 0.56 0.76 636.9 362.5 4.84 0.42
T 68 0.57 082 *° 7409 476.1 % 4.87 0.37%
4 0.11 0.48 579.2  254.0 4.98 0.03
1-2 F 23 0.16 0.98 446.9 263.7 4.72  0.44
T 27 015 093 *P 4665 261.9 ° 476 042°
M 3 -0.78 110 404.6  270.5 4.40 0.32
3-4 F 5 -0.68  1.08 247.1 170.8 4,50 1.03
T 8§ -072 101 "°Y 3061 2102 ® 446 080°7°

,24,



More than 5 F

T

M
Denture F
wearer

T

© N o

6
32
38

-2.12
-1.78
-1.85

-0.23
-0.77
-0.68

2.86
1.18
1.45

1.24
1.07
1.10

407.4
300.8
324.5

321.3
216.1
232.7

272.0
180.9
189.7

211.9
274.0
265.4

b

3.16
3.40
3.35

3.91
3.80
3.81

2.37
1.66
1.67

1.42
0.78
0.88

b c

M: Males, F: Females, T: total

a, b, ¢

,25,

same characters are not significantly Duncan’s multiple comparison as  =0.05 in each group



3.6 MAI, Occlusal force, FAS® 7z} 73 A7XA

=

9}

Lo
o

wA

A 7HA A 58 H7EAE e MAIL Occlusal force, FAS9F AW, o] &y
Z o} 4= CPI index, DMFT index, T 2% ] o}4]

5

S

HE AEAT TATE 30
A AESe FASHSSS AnaAE Asg 1 A% 4 A oy

o MeEel fod RS WGEATHGE 10). MAIE @A Ao}, 725 % of

A

A4 DMFT, Occlusal force, FAS® ¢ 2 A#AS yewd. =3 MAIL
Occlusal force, FAS 53 Z S2439 H#AAE B A7 =7t =2 ©
el SA e AEAol =A YElTHE 11).
£ 10 7 Mes 7he] Fojs A
Loss of
MAl O5lsal pAs  Gender Age MTSSSM CPI DMFT posterior
teeth
MAI 1
Occlusa1~401** 1
force
FAS 443" 387" 1
Gender -.049 -293"  -081 1
Age -413" -332"  -567" .085 1

Present - o o o
teeth 517 454 546 -.099 -600 " 1

CPI -145  -2237 -197° -.067 396 -.2397 1
DMFT -4567  -4607  -508 .161° 4637 =769 2527 1

Loss of

posterior -514" -4917 -569" .072 6097 -836" 2957 748" 1
teeth

™. Correlation is significant at the 0.01 level (2-tailed).

**: Correlation is significant at the 0.05 level (2-tailed).
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%11 72t e SAERY o AAAF
Loss of
Mar - O¢elsalpas Gender  Age P:::te;t CPI  DMFT posterior
teeth

A3} 4707 304" 858" -.019 ~440" 3667 -.143 -3917" —4107
B 462" 389" 8917 -115 -5327 a8 -2128 a7 -5
@A 438" 355 877" -.099 -5117 5207 -152 -550" 560"
A1 v 4277 393" 863" -.119 -5347 492™ ~234" 508" 5587
@7 4217 369" 868" -.078 -492" 5257 -197"  -5250 5847
Zru) g 419™ 306" 852" -.099 —481" 5017 -.113 -395 " -457
A A416™ 396" 8917 -119 -546" 5117 -193° 558" -6007"
75 7) 4137 375 892" 074 -524" 538" ~186°  -560" 607
Qo] zute] 377" 323" 898" 071 —4617 age” -.144 —4297 -468"
EnA 3717 357" 874" 102 -495" 5307 TS SV A i
ol 370" 295 847" -.022 -394 4537 -208°  -416 -462"
A 367 431" 765" 173" —624" 2" —o11t 628 637
317 352" 31" 852" -.109 ~494” 475 -.134 -389"  -463"
v A E 350" 413 812" e A c - S . -189° 622" -e73”
nl2 o Aol 348" 444" 714" -192" -596 5797 ~198" 5507 607
g 334" 269" 753" -.013 -3407 2 -239"  -346 -369
RS 333" 318" 852" -.076 -4897 422" -176"  -337 -408™"
e 3187 179’ 795" 055 -3187 3097 -.046 -204°  -257
s9zd 301 241" 826" -01 -352" 203" ~.098 —284 -3197
e 201" 178" 715" 047 ~2777 2197 -.098 -209° -285
Gl 278" 169" 744" 095 ~275 263 -.144 -199°  -258"
o] & 217" 164" 761" 062 -301" 265 -.08 ~180° 2447
& 267" 188" 724" 036 -302” 8017 -.065 ~238" 208"
78 2617 16 752" 039 -3007 257 -.081 -1677 2207
s} 260" 155 682" 058 —or7 2297 -.085 -1t 247
Fhe 2317 308" 702" -.051 -352" 317 -268" —372 —a412”
AA 204" 093 623" 108 -237" 121 -.035 -0.063  -.186"
ARzY 203 175" 701" 016 ~o87" 285 -.089 -2197 2697
Ty 197" 103 144 051 -13 167 -.069 -.129 127
w 187 133 660" 033 —217 204" -.047 -.154 -214”

#x. Correlation is significant at the 0.01 level (2-tailed).

% Correlation is significant at the 0.05 level (2-tailed).
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3.7 MAI
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i 12, MAIE WSR3 g3 ARA 23

Unstanda}rdized Standfar.dized
Model Coefficients Coefficients Sig. R?
B Std. Beta
Error
1 (Constant) -1.866 281 -6.649 .000 0.247
PT .083 012 497 6.925 .000 '
(Constant) -1.819 275 -6.608 .000
9 o PlT 1 .067 013 403 5.142 .000 0.283
cclusa
force .001 .000 212 2.706 .008
(Constant) -2.581 444 -5.807 .000
PT .052 .015 313 3.560 .001
Occlusal
3 CEEE 000 000 181 0006 ooz 0900
force
FAS .255 118 185 2.166 .032
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1509 9] OdAZ5E 3HS wbE A zete] F3% &2~ Al F Good group
¥ Poor group &= EFE 407709 Al Hel e & o] S m A
= HFEEs Ydotny] 3 2A2Y FARAS AP AHEE SHWSE
Occlusal force, FAS, A9, o], dAX o} F(Present teeth, PT), CPI index,
DMFT index$lth. 423 FA4 o2 {2 M4R= ook DMFT A 4=k
W2 Ve TH(p<0.05).

o] JHe o

£ 13 42 A Bue 9B vAE asd g 2458 G2 A3
B SE. Wald df Sig.
Occlusal 001 001 3.140 1 076
FAS 255 238 1.149 1 284
Gender 450 525 736 1 391
Age - 047 016 8.440 1 004
PT 060 046 1653 1 199
CPI - 300 298 1729 1 188
DMFET ~129 049 6.965 1 008
Constant 2.266 2.285 984 1 321
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192}
=0
o

Std. Error Beta

B
519.153

.000
.000

16.140
5.684

32.166

32.275

(Constant)
Hard food

427

183.451

32.275 .067 891 375

28.751

Medium food

.858

32.275 013 179

5.771

Soft food

e

=

Sig.

Standardized
Coefficients

Unstandardized
Coefficients

Std. Error Beta

B
-.013

463

.882
.000

-.149
5.239

.088

.088

(Constant)
Hard food

.390

.088 156 2.097 .038

185

Medium food

.041

2.057
Ea7],

153

.088

182

T, HHAE,

Soft food

@A,

ool A,

=
.

&, v

Hard food:

9]

oy, AL,

1, Fhebe, Abst
SUES]

Medium foo
Soft food:
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o] Fo] mE Occlusal force, MAI, FAS<] H]

2]
ol
HAEA 2L sl AtEy 285 &2 AMFE 79 Occlusal force, MAIL, FAS
9] & ¥ w3 Ay Occlusal force, MAI 71812 FAS EFA F93 2o]=
ghol e 4= gl wEtd HEAZ FHE = A TEHIE Ao ge AL &
F AT (p>0.05)
% 17. A=A A fF ©WE Occlusal force, MAI, FAS®9] H]x
MAI Occlusal force FAS
"HEAAER N
Mean SD Mean SD Mean SD
‘Pr 52 0.20 1.18 535.0 348.2 4.44 0.90
T 98 -0.20 1.18 503.8 467.4 4.48 0.83
p-value .069 673 .788

,34,



A=A e 24 MALS ¥ =
AEAE st Abge A5 A5 wkg) A 459 MA
st F 4299 HEAAAZEH A+ E 44 Uro waxE AA A
Z MAI A+ Paired t-AA S T3 24530 MAI #2 HEZAH2ZZ0] by
ARzt o A dehgom FAG0R fo@ Aozt UdATHP<0.05)
£ 18 BEAAS s Age] Z7ke] A4 Zo] ti@ MAI
Chewing site N Mean SD p-value
Unilateral
chewing site 42 0.06 1.16625
.017
Opposite site 42 0.04 1.20581
E ASA LS vt §H5e ddAE FolA dEAHZol o w2 MAI®H
Occlusal force® ®lud A3 FHH o2 HEHZS st Algo] AAAZ Q&
HA=2AZE st Ao H8] MAI®F Occlusal force?t E% =LA JeEdA v &
AR FId AATHP<0.05)
¥ 19. #H=AZ o]l fo w2 MAI®F Occlusal forced Wl
#2247 o] 5 N MAI Occlusal force
Mean SD Mean SD
A ] wj) 25 -0.08 1.07 451.5 265.9
FHHo g 27 0.47 1.24 612.3 399.5
p-value .093 .097
_ 35 _




O
Me AsEe FA7F B4 otk (Miura, 1998). o] ¢F o] A AL dAl A7

WA wdol gov, e 42 FARE £8% FRoEAY AL Ak 5

3 Feb B2 AR oA A sEE Hrhstr] A dAgtEo] e H o
goh AR A THo HrE FolA 4 AHAG AFAA #-bol de AR
&8s SAHste wHoezs 195094l Xdbo] Manly$t Braley(1950)7F 7l dtgh
sieving method& ©]-83 o] dg A& Ho] Ko o] WS A% F&9 o
7F 2FEA FF, AY 9F, gummy jellys} A E AW 5& A@AAE] A
WS Y dAES AR dYAM 2E SAToEA ARETES HUtete
WRoldth ey dREe HHES 4 Ao dAelA Alder]eds va
Bk, v zhdd WH o 2= Liedberg® Owall 5(1991)0] 723k gum
method”} A1 =5 8l oy (Matsui 5, 1996; Liedberg®} Owall 5, 1991, 1995, 1999;
Hawakawa 5, 1998) A&7 FHA 082 SH5S w7l o]l i, o] Wy

< TaA AAE Ao FUrd A AR F4F FAAAE Kol

-

A w5

k3 Sato 5 (2003, 2005)2 F 7HA AL EFI utility waxE UF S oZ A}

$39

rr
=
J[m
=)
2

A EES AFIANINI AN Az g AlEe] A7), 4

’

o] W Ao] Hel HE 5L WER ol

MR L ol gete] MAIGE A%E

oot

Hr7te 98 AFslE AFE Hx=2 noagdrt. A AdE MAL 339
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ABSTRACT

Evaluation of chewing ability of Korean adults

using Mixing Ability Index

Ryu, Junghan
Department of Dentistry
The Graduate School

Yonsei University

In this study, the MAI (mixing ability index) methodology for evaluating the
chewing ability developed by Sato et al. was applied to Korean Adults for the
first time. The validity of the MAI was evaluated by comparing the data of
the Dental Prescale System,which is one of the objective occusal force
evaluation systems, and the data of Food Acceptance Score, which is one of
the methodologies for evaluating the subjective chewing ability. In addition, the
correlation between the MAI and several Oral health indicators was examined.
The results of multivariate analysis for the factors affecting MAI are follows.

1. The discriminant function of the MAI obtained from 150 Korean adults were
MAI = 7.2x1072xMIX+1.28x107'x TR+7.47x107'xXLB+7x10"*xAH - 13.287

2. The chewed wax food was classified into Good, Medium and Poor group by
the examiner. The MAI of each group showed a normal distribution and the
Medium group was distributed between the Good and Poor group. The
reliability of the three chewed wax foods was high.

3. The MAI, Occlual Force and FAS were higher in males than females.
However, there was only the Occlusal Force showed a significant difference
(p<0.05).
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4. The MAI, Occlusal Force and FAS decreased with increasing ages.
However, a significant difference was only found between those over 60
years of age and those in the range of 20-39 years of age (p<0.05).

5. The MAI, Occlusal Force and FAS decreased with the increasing loss of
molars. In addition, the MAI of the denture-wearing group was higher than
in those who had lost more than 5 molars (p<0.05).

6. MAI correlated with the Occlusal Force, FAS, ages, teeth present, DMFT
index, molar loss. However, the MAI was not associated with gender and
CPI index (p<0.05).

7. Multiple regression model, which included the variable indicators, revealed
the number of teeth present, Occlusal Force and FAS to be independent
factors affecting the MAI (p<0.05).

8. Factor analysis was performed using FAS on 30 different kinds of food
(p<0.05). These foods were classified to 3 groups, hard and tough food,
medium food, and soft and tender food. Multiple regression revealed the
hard and tough food to be independent factors affecting the MAI (p<0.05).

9. In the unilateral chewing group, the chewing side had a larger MAI than
the non-chewing side (p<0.05).

These results suggest that Mixing Ability Index 1s a valid and reliable
indicator for evaluating the chewing ability. Therefore, it is believed that MAI
can be applied easily before and after a prosthetic treatment to evaluate the
chewing ability of patients. However, there is a need for an integrated
evaluation system of the chewing ability using Mixing ability Index, Occlusal
Force, and Food Acceptance Score.

Key words : Evaluating the chewing ability, Discriminant analysis, MAI,

Occlusal Force, FAS
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