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AN ACOUSTIC ANALYSIS ON THE PRONUNCIATION OF KOREAN VOWELS
IN PATIENT WITH CLASS [ MALOCCLUSION
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The purpose of the study was to investigate the characteristics of the pronunciation of Korean vowels in patients with class 1l malocclusion. 11
adult male patients with class [l malocclusion(mean ages 22.3 years) and four adult males with normal occlusion(mean ages 26.5 years) were selected
for the analysis of eight Korean monophthongs/ 1, 11, ., F, 1, 1, —, T/. The values and relationships of F1, F2 and F3 were derived from the
stable section of target vowel in each sentence, and the analysis using formant plots and vowel triangles' distance and area was conducted to find the
features of two groups vowel distributions. Consequently, it was identified that the pronunciation of males patients with class [l malocclusion
showed high values of F1 in the low vowels, high values of F2 in the back vowels, and remarkably low position of / | /. The vowel triangle suggested
that the triangle areas of male patients with class [l malocclusion were shown wider vertically and narrower horizontally than those of males with
normal occlusion. These characteristics could reflect the structural features of class [l malocclusion such as the prognathic mandible, low tongue

position, and advancement of back position of the tongue.

Key words: class |1l malocclusion, Korean vowel, formant

(RI1F+8 2009.6.29. / 1AF+EY 2009.7.3. / 2482 2009.7.15. / AR=HE Y 2009.7.22.)

LM =2
@Fol Bed BE LRAH APE 4, 24 39
S UEF oY Lopl A B 2HOE AP g
thio Zejih 492 BES e FL 23 7B Aops
Yo 224 o] g Teld Fho 7= volg Aol
W, EEA A8 Fopo H RALY obE

h
&

&3

Al EA] W Y& 50 A

ot o] ol ] Zpi] o 2} g Al & W A - ofob 2] 7}

Jongrak Hong

Department of Oral and Maxillofacial Surgery, Inditute of Oral Health Science,
Samsung Medical Center, Sungkyunkwan University School of Medicine

#50, Irwon-Dong, Gangnam-Gu, Seoul 135-710, Korea.

Td: 82-2-3410-2420 Fax: 82-2-3410-0038

e-mail: hongjr@skku.edu

2o, 159 WE o7k AANAA oA LA H
10 B SHA T, A oS dlof wekael Aol
2 54 5 9k

PG B ARE AFAA AN FA N5HA
WO S BER FTh Tk o] 15 AH FA
A e AR LR AR £ 23] 418 B2
ofth ¥ARFS AZH £ JALE FAE Zeel
AL AT, AZH AN A Aukel st Folshe] RA
A7t A EE AYsE B2k 9715 . 18
U PARE BRE0] BasT At B Aol 490
U f1elo] Bl g AT} glol, AT W] AHS G
FRAARE A9 57 of el & Aol h

Baele A4S FE HE Yk WE B, /1FE
2R3 B B, 54 2719 298 BE Y 2
& WS ARG 229 AN 92, Ao}, 3, AT
A, A7 Bl 2 BB HAH Y, o5 720

221



CHTL8IX| 2009;35:221-228

Aol AN 2R g Fof 7t ErE 2
77N 5+ < (cleft palate), 4 25 (ankyloglossia) 53} &

ZE Aol hEAQ 71AA YA 7 ARG

AU HE QL 018 A S

T AT w

S rlo

4o
ox
=
ot
i
)
o
i3
lo

A 9w 7} ek, o 3
%A, A A WAL EA ST YA, PR F ] Fe
g WICE AW A3 FolR F 99T Lee 0o m
=W dele BARY uES FALG ] T6%, 15 ¥
A3 53.8%, 5 17 F AN 16.7%, 15 27 2 ALY
36%, 1115 3L Fol 19.0%2 4w eael vgo] v
$ Wth ol 712 AT A RARY B4 HAEA
L3 F8o i 22 v @

PTG B B P43 1 A6 B ATE o
Fe PN PPl E BT oy FEH Aol
oM, RALY B W Aol AW F7h L AR
T 2R NS A% 7% ATEA RATYL B
e B W Ro] B ol T

BERAAL o de 7% A7 Ao NIF 34
WY BAEY B WS B SolR A NF PAR
FBAEL UWAOE So] B0l 8] BR LS FHOE
ARAEYA B e E A7E AT

AT g2 AAMEE L A4 AT WL NF
e Bl 15A o A 204 7k 2] o] A $hAk 119
64)2 AR a3tk ol &2 A& Erxtold
Hspeaken &, % - 5 - 151 E A4 1
AHE st T E K
e AAE A sl FEvt e
= A 22 AR = A A
o= wrE 200 EA 421(265 + =
Z3 32 9A S FFE = Sl
HAAE A er)d Fe7t de A - A4
2l th(Table 1).
FApel 2218 i ehA] #aL A 8
HO1 A 3 ol A A AT ThE 9] 7] E o] A
A AR BAE AL AE A
A A ep7E 7 Wl 24 E
WY AE L EHAEE W
A oF 7+ 7+A o] Imm o] 5t A,
A o] 3mm o] st A.
3 3 7§ =2 3 7] 7F 2mmel] A 4mm Aol A,
A5 W91 7F Imm o] st A

22,

s
o
H H

~~
w

ol
o0
rir

N

4
s}
o]

ox o @ =5
ox #fn = FN
Bl

z |0
"
= |o

¥ o

P,L
£

=~

1o 1 oX ofN o oF rfo M
o

M
2
AT

ol
oy
=
T

=13
=

o

222

Table 1. Speakers Information
Class |1l Maocclusion

Normal Occlusion

Name Age Overjet  Overbite  Name Age
(mm) (mm)

Csy 20 -6.5 -7.0 KKU 28

JHJ 29 0.0 0.0 LW 24

JH 20 -4.0 -1.0 SHW 28

JSH 29 -1.0 0.0 SYW 26

JYH 18 -5.0 -5.0

KJS 15 -5.5 20

KJY 22 -2.0 45

LHI 22 1.0 -1.0

LJH 21 0.0 0.0

SCK 28 1.0 -7.0

YHK 21 -20 10
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Fig. 1. Formant frequency extraction during the steady state
segment of vowel
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Table 2. Independent t-test for F1
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ALk 4, 1, T/ REAAE AR EARG ot
58.86Hz, 63.35Hz, 55.11Hz =& 7o & 1}E}ykti(Table 3).

Table 3. Independent t-test for F2

Malocclusion Mean SD t p-value Malocclusion Mean SD t p-value
] ClasslI| 258.15 34.344 -2.61 0.79 ] ClasslII 2261.14 158.516 1.89 0.06
Normal 259.45 23.806 Normal 2226.07 67.669
1l Classll| 499.96 66.685 184 0.67 A Classlli 1924.25 115.033 -9.33 0.04*
Normal 477.88 59.624 Normal 1987.10 118.844
il Classlli 508.10 68.218 -0.93 0.35 i Classlli 1901.13 110.348 -3.49 0.01*
Normal 519.25 55.272 Normal 1971.43 106.008
3 Classlli 787.85 56.811 9.60 0.00%* I3 Classlli 1287.15 96.949 -0.37 0.71
Normal 703.28 43.928 Normal 1293.68 89.246
1 Classlli 498.34 60.317 -0.37 0.71 ] Classlli 893.91 94.731 4.00 0.00%*
Normal 502.38 55.428 Normal 835.05 73.475
iR Classlli 316.10 53.158 0.74 0.46 AR Classlli 648.67 73.009 5.85 0.00**
Normal 309.40 33.998 Normal 585.33 52.397
T ClasslI| 269.57 38.341 -3.00 0.03* T Classlli 711.91 91.323 3.04 0.03*
Normal 290.25 34.097 Normal 656.80 114.644
— Classll| 330.94 51.910 -0.21 0.83 — Classlli 1384.16 242.656 0.90 0.36
Normal 332.50 35.227 Normal 1350.45 183.487

** p<0.001 * p<0.05

** p<0.001, * p<0.05
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Table 4. Independent t-test for F3

Table 5. Independent t-test for F2/F1

Malocclusion Mean sD t p-value Malocclusion Mean SD t p-value
] Class I 3186.12 193.003  -0.7 0.00** ] Class I 888278 1116096  1.084 0.8
Normal 3289.03 131.711 Normal 8.66573  0.989886
9 Class I 2650.16 149175  -134 018 1l Class|II 393082 0659487 -2.666  0.009**
Normal 2687.78 159.632 Normal 422299  0.567537
i Class|II 2643.41 134857  -208  0.04* i Class|II 382616  0.67667 -0.124  0.902
Normal 2714.33 199.726 Normal 3.83798  0.446684
I ClasslII 2589.65 224336  -1.01 031 } ClasslII 164231 0172487 -6.951  0.000**
Normal 2632.38 240.568 Normal 1.84409 0.15127
J Class I 2489.09 252212  -386  0.00%* ] Class | 181536  0.268596  3.882  0.000**
Normal 2669.43 256.931 Normal 1.67354 0.164776
a Class ! 2361.72 186.101 -0.76 045 a Class ! 211615 0458592  4.382  0.000%*
Normal 2387.88 191.088 Normal 1.90086  0.141669
T Class I 2309.53 139.29 -001 099 T+ Class I 268741 0466018 4971  0.000%*
Normal 2309.85 150.158 Normal 227493 0397532
— Class I 2389.87 199.909 332  0.01** — Class I 425111  0.826749  1.208  0.229
Normal 2315.95 72.893 Normal 408189  0.524183
"k* n< 0,001, * p<0.05 "** n< 0,001, * p<0.05
Table 6. Independent t-test for F3/F1 oA g5t 53 AAESY A A LFAY
Maloccluson ~ Mean sD t p-value F2/IF1 v]$o] 4 =42, AR E T FALS
] Classlll 1257718 1973617 -0.748  0.456 27t H =L 3o 2 UE g o(Tables).
Normal 1278955  1.343588
9 Class|II 539513 0787101 -2.299  0.024* F3/F1
Normal 5.69753 0.683282 |||‘§‘ “?“ZJE%L ;}Z}-Q] F3/F1 H]%% /ﬂ , }_ , _~| , T/oﬂ }\1
i Class I 530089  0.807873 0268  0.789 o8 Dok o] 2 /IS A9 BOEL BE WA
Mormal 526964 0.5472% LEAZE Y 2 e WA T ALY DA F3 3k
i Class|II 330769 0404794 -6.019  0.000** o] BB 0] WO oA A A AT} Dok @ B ol )
Normal 375576  0.398591 - xﬂg; Urui;l Ui"]iﬂ 8 FaFL H]’: o »LgL7LL,>_ "
J Class I 5.0546 0701784 -2.106  0.040%* = = - - sl wm=
Norma 539315  0.924701 Avk /e Aol s F 8 &Ake] FL gkl vl
1 Classlll 772095 1733745 -0293 0.77 2 grop7) w Foll F3/F1L =& v & 2 ey ti(Table6).
Normal 7.78224  0.814456
T Class || 8.63906 155777 2.183  0.031* 3. XME EH
Normal 8.05882  1.033861
— Class I 7.3395 0935937 1793  0.075 N 27 2 AT THE 7 7S
Normal 7.04233 0.781795 o] &3 F2-F1 E %+ Fig. 29} 2 th. At A 2 & g 2 A
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Fig. 2. Mean formant discrepancy between class Il maloc-
clusion group & normal occlusion group
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