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Purpose: The purpose of this study was to investigate the correlation between facial
symmetry and voice characteristics of children with articulation problems. Subjects were
47 children with articulation problems from 5 to 11 years old. All Methods: subjects were
evaluated for facial asymmetry when performing tasks using the Sunnybrook scale, and
vocal characteristics associated with articulation errors were evaluated by analyzing
acoustic parameters associated with using the multi-dimensional voice program. Results:
As a result of the Sunnybrook scale, facial asymmetry was found in muscle movements in
the lower facial parts (right or left) when performing various tasks. Especially, when the
task was performed, it was confirmed that the weakened side was pulled toward the
strong side. The correlations between facial asymmetry and voice parameters showed that
PFR, vFo, vAm, and dB range were higher as Sunnybrook score was lower. In particular,
lower Sunnybrook scores were found to correlate negatively with increasing dB range.
Conclusion: In conclusion, facial asymmetry is frequently observed in children with
articulation problems, which may be associated with increased instability during
vocalization.
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A3t Foz gAX: EXo] YL 4 WeE F PFR, vFo, vAm ¥ dB range’t
Sunnybrook A4Vt WEGE ARSole A0 UEeRgTh 53], Sunnybrook ¥4t REE dB
range’t S71oFE 59 ATIAVE S Aoz RIHLE AR ¢ ARHoz X% FAVL Y=
ofsolAN TR A vtio] g AP Al 519 EQFIA TUIek Bl e Ao=
Holck

Correspondence : Seong-Tae Kim, PhD
E-mail : voicekim@dsu.ac.kr

Received : August 30, 2019
Revision revised : October 20, 2019
Accepted : October 29, 2019

This article was based on the first author's
master's thesis from Dongshin University
(2018).

Keywords : Speech sound disorders,
articulation problem, facial
feature, Suunybrook scale,
acoustic characteristics

FAAZ : A (SAIE)
AAY : voicekim@dsu.ac.kr

AARAFL : 2019. 8.30
$AA&d : 2019.10.20
AAQHL : 2019. 10. 29
o] =ECo ZARA(2018)9
4 - Bgste] ZAT A9

CRLUES:

p
p
o

F40] : aepgel, 2STA, ol 4,
Sunnybrook, 2484 £4

13



AOX|Z A28 H4Z)

.M 2

Z2ole DA Aol(speech sound disorders) 59 afut
oy, T A& A RIFLHE Hole ot WHRE Ittt
(APA, 2013). ZEAl= B71F 419 API7E AdESE
2R AE 7hs/dol St dRbHo=E Aol of
= 71, 271, T, A 9 AA GoolA @71 E AT
Hog oHFE AL 4 9lon, FFHoE Ao HY ¢
A 7130 FFS " 4 SltKFelsenfeld et al., 1994
Raitano et al., 2004).

AojEAfA ofAEE Al W= ofF F 80%t &
ZA(phonological system)e oA EtAAL Z2A S
Hol= ofsEolgitty Husiglon], Z5ew AghdQl oA
7IEo® ZHEAVE A&HE o HAY 3.8%%oH, olF
EX dojolE SR A7t 11~15%0] o2t EE9)
thKwon, 1994; Shriberg et al., 1999).

mrelgols 289E% SLEA WY, 12T elgl ¢
A% BE] ABG Hol: 5L AT Ak 244E A
g 72l ¥, Y4, € AR AT 59 gAY 2
% 4% 249 neIdYs Aust. o tehit 4
4 oRYH 3 gEAY oRFA 2& LR, ofF
By Sl 4, LY ¥ SR UREe Ju 5 289 W

312 HolA =HcKLaPointe et al., 2010).

SHH, Namasivayam 5(2013)2 12989 4R oFs9
Z S AAL FEHEA oFFAAE SO o] & Al
P BELO] A4S dFolget dF I F ZE Aok
WA TEolA theker Fxe] QM H[giXo] Ysigti E
I5igity QAR RS SAsh: IS A =7
2 House-Brackmann SMd 7} A|AE(House-Brackmann
Facial Grading System, °]3} H-B)¥ Sunnybrook #HX
(Sunnybrook Scale, ©l3} SB)7} Qth. H-B A|AEIS &4 A
o &5 A9 QMALS H|HEZ SHcle ETEA, 6dARE
H|AE F71eHKanerva et al, 2011).

AL AXNE SBAE= dHEISEY FAEQ A B
7FE =ZRbehe, QHATSES oA 5 A9 2XYS Bt
gt 57K #AE AAShL dAE 980 E IS 4
P wf QHHY HRAY [FEE IRIEI Hee HA 0MolA
i 100874 BrtEe, ARREE 27 1% (severe)ollAl
5dmormal)7HA] 5% HZg HrRIh APAFoA SBHE
= "AIRE QFETS v FEo] Aol7kA] o] Thset AAL
27 BUsIAtkKim et al., 2007).

&S old Aol XFEAE FHIEE ofsZ HACE A
T RN dFEE HW S £4o] FE olFYth
SEEE BAS Wrkeke AAke 2280l ofsoA &9
e v oR9 wRER7E Zolok 714 k9] ZolE
HWEsket 8% AE/ "ok Bk v tkKent &
Read, 2000). Nam¥ Lee (2010} 6~7A] &7l oFs 20
B Uuloks 20 Fov SEAESY SPTETH Wave
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2 24% 2% A9 1 BHME F A99 714 729
Zoli= I3t Xol7} QIgicka Hurstc.
Kim 5000/ ol 683} ofo} 482 o xgAz

oA A EAI 7 maximum  phonation time, MPT)Z}

D5 E(alternative motion rate, AMR)7F R2A|8 &

AR gE AAE Hiolgld ey 2g AP
Al A g9 Wdl A5 Bk ggith

& 9 T2 2EZ Brlclketl REch, Ee 92

< @ 545 griet

< Hol= AEE & Sle IOtk BEe g2 ARAY H

o= S4S BHS: © |8, R 3% 459

B9 508 Qo WYY £ e 2= 24 A7

o]

oo disiM= metd & Sl §8%  W¥HolthFreed,

2012).
ol & e F5o BAE Hols okgsAN F=
Uehtes ot EAS SBHEE IRIshY Hg /a/E 33Xt

A=Y i ﬁ
Ay e W Uehls SRR S0 E4o] ojd
24o] QA Lokt shsick

fjo

[1. S5 g
1. A7 Oy

g2 SAIOIA 11AI7HA] 27802 B7p2 4799 of
550l  A¥d  Hosigck. U-TAP(Urimal-Test  of
Articulation and Phonology, $E¥ Z23% AN
REVT(Receptive & Expressive Vocabulary Test, & ¥&
olFE HAAE AFoplod, 2SFIE oFPe st
of 4749] JF0 = i Urol Hlwseith

Kim 5201202 7|58 &gl ofe= ZS3heE B4t
g AZA A ofsE9 RS2 EAS ERIsk] s Hlm
AFE AlFsGion, XFgole] AR EZF o] A
w2t 1 FAF @bl gtk Bagk ®F Qitk &3 o
Bk E70l 2 AK o= AN e dodEAA
ot T z2Jo| EAIE A5 Htks Agdol w227
ot ofgE WA A5 I5S WHESItHKim, 2003).
2 Aoz MPAFet o] XFANE SRt AuAEA
of oF5ES § H|wslAtHLee & Kim, 2000).

g4 5 olFdido] HAPES Hold, XISEAN Hol:
13%9E 44aE d8(normal, N) 22 BRI, of3fido]
FAA/FO 8 HA(-1SD~-28D)E  F7HEH, FLEA
£ Hole 12%% AxAA IFlow delay, LD)oE ER3T}
gk o3y HIEXA(-2SDolshE  EHEeJeH, 2R
A 7 1192 HEAA 5 high delay, HD)2.& EF3}
Pt 283 AAFgo) A Wetow, RIFAE 7K
119E AZAo|IE(mental retardation, MR)CZE EHF5I9

THE 1).
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Table 1. Information of Subjects

Group | Mean | Mean / U-TAP | U-TAP
® Age s REVT(E) | REVI(R) © W SB
N M 83.92 | 8354 | 81.38 | 88.46 | 85.46
7:0
(13) SD 19.64 | 19.41 18.09 5.55 | 10.90
D M 55.82 | 54.45 | 83.00 | 87.27 | 78.73
5:6
(12) SD 10.89 | 1331 9.77 4.67 | 10.10
HD M 70.75 | 73.58 | 8558 | 85.83 | 73.00
7:2
an SD 23.98 | 2248 10.27 7.93 | 8.07
MR M 69.45 | 70.09 | 8873 | 89.09 | 67.91
8.5
(11) SD 26.45 | 23.64 8.86 3.02 | 7.44

N=normal; LD=low delay; HD=high delay; MR=mental
retardation; SB=Sunnybrook.

2. Wt =7

SBE7H= #4 Al QHHEZIeE S7HA] QbHRE HRioE
wolo] AlEglon, LA 7+ FEZ 1~5%
itk SBE7IA FA Al o Bk s
3gol sl Brbelglth 57K BAGEE 2271, At
7], g2 AFY7], d& UEL ma
D& B7F tEARIA A ]% g ¥ d=29 %51]%‘ 27E 7]
E313ick OJ?J‘]}H]Q} HHE Aol it Bl AlYsHA|
0}9&‘:} SB®7H] Hiw
o wWst ) oA ;G_/'\_

As BRI WK de 934 FEHsl 58 5% A
FE AXlst] Brksigith AR 100709, Hat Robds:
HI RO} F=rh A A 08 BIRIErHES 1),

SFsd  BH7R=  CSL(Computerized  Speech  Lab)9]
MDVP(Multi-Dimensional ~ Voice Program)®} RTP(Real-
Time Pitch)g AR8oto] S3FsHd ¥LEE Rl I
< Hg AF TS AlFstgleH, 7lEFu(fundamental
frequency, Fo), FHH712F0=(highest Fo, Fhi), HA7]&x
o Lowest Fo, Flo), 7]E2Fued$Y]  Alu|E(semitone
frequency range, PFR), FuE¥EE(iter), EWTE
(shimmer), A2 ¥i34](Noise-to- Harmonic Ratio, NHR),
SGF7)15FA4(Voice Turbulence Index, VTI), 2FHSAR|4
(Soft Phonation Index, SPI), FuW3}8(variation of Fo,
vFo), AZHs}EKvariation of amplitude, vAm), ZE HY
(dB range) 5= 57dsto] SBRZ<}t Blwsklrt
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3. g+ EHx
SBEARE ofEdl dzol AHe SASH T F e F
ot AT AARe 2dge] w2 ], =
AW =7, dg AR, dEtheal uasl], BEsks
FHH71 5 57HA Hdol #REHAT. =3kd e AERl
sto] FA A9 )bt ek Al meh st 57k
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A TS 5 Al WA oRE Brlsith 49
Bt AL ”17}0}1 Ao A=
27go] 77} st} AFEE ERlsirh

ST AR doAEA Y Ao BA"E SA4AAM
oA AAsIgen, MDVP Z&I#S AR3le] Fo, Fhi, Flo,
PFR, Jitter, Shimmer, NHR, VTI, SPI, vFo, vAm ‘3—8:- =%
5}, RTPE AREsto] Mean dB9} dB Range 52
. 2 94 Al He]3E oA 10m BT AZE
=2 AP HARE AHolAM Ja/ B 320 T
oM stylon, &2 WReg 23E5 A ]'Oq o=

of A&siltt. /a/ 2F WA Al oUATF FFEH =UFE
(onse)@t AFFEE(offse)o] dFots FHE ALl Hg
g9 g ke & 22 hE HEASH] BEA| ARESIS
=

4. A X2

RE 7o EAAZE SPSS(ver. 22.0)2 AMgIIAoH,
A 2t 34 WSEY AolE gRlsty] 93 ohE #AREA
= AABIEeH, Tukey AFAYS AlWste] ofd Fdo] &
ol Hol=A gRlsiyltt. ERl XIEAE Hole ofsEY
QAR5 FsH BeEY AWEE E7 96
Pearson TS Algstdon, |45 .05 olst= o

ATt

. g~ Zat
1. Sunnybrook =7} Zu}

gAEe ohagxYe welap] A SBAEE AW
23, 478 WIAE § 338(70.2%)9 oFselAM A= ol
of ol Mgy 470l TFOH(IY 1), Z dRE
SBHEx E 10] AT diAEY I5E AelM o
OXIE HEYU4E SBHEYF Yol AIE BItHIE 1)
i E42 I9 19 ARt 2ol g ke ¢ H=5
EE 9302 XA UHel YL W 4§ stk
a3 19 As 1D Iw9 oksez obidlewr]l IAE

o vehd oHAHIYRY] S HIlth $EATE Hol:
oz gmozw 84 itk BE MR 189 ofgow
He7] IAE F¥ske ¢ 9ol dxow AeA A
B % ol o $30ke wol: Zow ofigldol
zomw A9 WS BT Ck NIF okges
w7 IAE T [ Yol °P—n_ St 52 =
Uit HEIOFL FHE Aom 930wt FEAU
D= HD 159 ofso&: HHsk= FUUlrl #AE ke &
o a0l FHOE ZoldE BAS uglos, 9aoEow
#5072 297 FE LASHAHIE D).
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Figure 1. Facial asymmetric findings
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Table 2. Multivariate analysis between groups in voice parameters

parameter df MS F p
Fo 3 859.242 .675 572
Fhi 3 1866.128 1.025 391
Flo 3 445131 .406 750
PER 3 2.725 1.781 165
jitter 3 .665 1.621 199
shimmer 3 1916.372 1.049 .381
NHR 3 4.798 269 847
VTI 3 .000 644 591
SPI 3 30.093 730 .540
vFo 3 1.553 3.045 .039*
vAm 3 38.277 1.285 292
mean dB 3 7.595 514 675
dB range 3 10.343 2.912 .045"
*p<.05
SRl W 7 e Wy A 94 wese Aolg
gelsh] flsl o BAE EE teHlnE AR A

vFo&t dB range ¥W47F Ik 7F {oulgt Zjolrt Qe Ao=R
UERGTHpC.05, & 2).

of" FdoA o]z} Hol=A] Tukey HSDE
e AARE A3, vFor N 153 MR IEA oE IFl
Hg] ZJol7} & ZOE UERHANL SASHHoR {omgt &
ol §le Aoz UEtt wHHo, dB rangedlXle N &3
LD IE°A o9& 50 B8] AR fougt Aol
Hol= A= UeHTHp( .05, E 3).

53 A

16

E 3. Tukey HE0| oot A=Y

Table 3. Post-test by Tukey method

parameter ~ (Dtype (Dtype MI-]) SD P
N LD -.0323 2925 1.000
vFo HD -.5234 .2858 273
MR -.7380 .2925 .071
N LD -2.0766 7720  .048+«
dB
range HD -1.0651 7544 .499
MR -1.7776 7720 113
N: normal, LD: low delay, HD: high delay, MR: mental

retardation

ghd, o Wt AEE 3
o]

REA

oufgt JHHAS HoleA

7B =2 20

T ©

E 4. 4724

Table 4. Correlation analysis

71t SBAEQF 54

t 23}, SBA4YH R24E PFR, vFo, vAm, dB rang
o= 9 AHEAE EITHp 05, E 4, I9 2). 59,
Pdo] woHEE a7t RolAle SBAESSE dB range’t
FHAE B 05, & 4, T 3).

Hes
517] ol Pearson Al

i
Hir (ﬁfc? E

o)
b

0 Fo Fhi Flo PFR vFo CE
range

SB -.274 -.287 -234 -371 -395 -395* -454"
Fo 966" 971" 171 .057  -068 -.034
Fhi 901" 383" .186  -.064 -.019
Flo -010 -.115 -079 -.086
PFR 7437 059 124
vFo 215 .238
vAm 839"
*pC.05, *p<.01

o e

- g

r = .839"(p{.01)

T
800
dBrange

1000

O3 2. vAm 1+ dB range 7t9] Pearson AZHEA]

Figure 2. Pearson correlation analysis between vAm and

dB range
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AN ZZEAE Hols olssoAA dEds &
Al FF Ee 9508 A HYA ol yEkth
7], ST 7], I REYY], de oEL Ui
7], BHsl= FUW7 5F +Pcke <t 4789 WA=
339(70.2%) ofsolAA HAZ oY okgo] Bk <t
Ho] EgdMo] BATYLE ol FoA 7HY ofF
9] Qrd okFo] BRIt XZW7F Ao tigRES =
Q5= A, tAl, 9 5ol tfelA TEEI-

Namasivsyam 5(2013)2 34 11704 64 Aol
1279 ots= HoR #4ES 5 4 7 £ A
oM FAZEIAS Yriste AdE AR 23, FA A o
59 90% oldeolM thefet Fre] gt QrAS 57do] AgtE
OFFS Husigon, FA ¥ g9 U A Mg,
<, 89 H[iA Fol FoHA FI=EUT Harstgiont, qtd
459 45 /59 o HidiA A4 dig B7h BrHEde
AASHA] Aokct. B Atollals ohgst Qb Rgat Bt A7
< SBHLR wriste] AE AA6tgon, S =4 A
oF vl BASH ARe oA AAste] B £2ZEAIE Hol= of
=9 A HHA 78S ANt Feld & A7t
997t oty & 4 ik

T, Kim 5(2007)2 SBALZE AREsiol Al mhe|=
A2 11999 e 27| WUE w4 25, 1= 14E
I 374 47t 499 WIRE AlSste] 27] Wriel H|wEt
2y, SBHEe QMR 57t SASHCeR  ATAt
L2 Aoz yepgon, SBAHRS] AlFTrb Erhi HISH
tf, B dFoHE RSEAE Heol: ofsEe H7F Fo ¢
B BE 4 e ofsEY W dFolv HYA |/FE

AmE7] Qe bHupH] BrbEol SBEIME A8ste] Bt

g o
o

ft

o ofn rg% OfN X,

ZSSHE Hol= 0150 oMl X U eI =X

3w, el X2 BREYL oH Wy Aol
2o4NE A3 Y ok5E 70.2%RHA AR B2
FEo o Uyl BAHASS AT 4 Uk ol

e,

el of5EY 28057t Awesel sl ot i
WY 9AY 2dTE Bo] Y2 4 USS MoF: A A
Az whegole Uole AFsted] shiel HuARE A
3o 2 R0 s,
E3, 2SRAZ Holt of5EY oe £XY et w
& Y A SYAA B4 7o ojuy JuBAZL AeA
J

= 234 ¥W4E(vFo, vAm, PFR, dB range) = 59
o AEREANE deE g1 5 St ES|, SBHAUE R
ofdaE dB ranges= =M S9 AUIAIE 1=
THA] e, SBAS7E Yrke A2 MY 254 dftE gt
HAA 50| HHLs HAE 3¢ o veidt= 2
oujsh=t], QA H|thHo] ATE dB range’t EoRItH=
AL Y FAAY BF AP Al 549 A=E st
A z2dsk= 7150l AstEe 4ol TR0l ks AL 9n|
o= Az sjME 4= Qloh

g2 Ay dAsME oot sl AFATOIN &
ARgE o] UEhtE A& ERIE 4 Atk Kent 5(1999)
2 A3(ype)ol AR HE 3299 mHERe] FAES WY
O% MDVPE ARESie] ESHAY Al SEE w71 4x,
vFo, vAm, sAPQY THjm|E7} HAGHoE =4 et
Husiglon, ol mH[ZFot EQMEE 49 2&T
BA9L #eo] Stk HuslYth E3 Holmes 5(2000)%
& SRS geZ MDVPE ARgste] Z2dd Al 22
S W71et 23 mean dB, Fo, vFo7l HIAIZOR =4 uet
Hohal Husiglon, mlE S0 B Al 229 <
3P EQPFEA BiSet #Ho] SIS Hisioth 2 dAFolA
T AgdqEr 22 229 EQMA ®BigEo] oM
osht HIAAY 5 #Hol S SISt
Ust ZSEAE Hol: WAEAC] olsE9 24 EA
Tt R85 A= € ACR 7"

g, 2SEAC A dof¥E AHmo wE o9 IFS
Wroli OFE 34 WHeE o Xelg E4¢E 2l
A% vFo, dB range’} OE ®HSEd o2 FATHoRE
ougt o7t Q= Alo=m ek =W, 4 OF 5 ol
o] Aol N IFd offddo] A /FeT &
Az EREA(Y LD JF 7olASE dB range’t 8AZCE &
omgt ze7t Sl AoE UEow, ofFjddo] Azt
HD I&3 MR JEd= ojmdt 334 ¥k QU Sle
AJolE Holx Skt ol opix HZO AR Bt
A7 HeEd] =%tEo Q7] Wi Ao=w AlmHth E
gl A iR 2 8] oFde fFee] AALE
AZMIA TAE e AR ARdEY FF T2 e
£ gHsto] AFE XFPsof & Zo= Hojm, AFAQ P
1S 5ol oFde F=E wWds| HESK EFst] o
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9 A7 A PIATS] AETIAE Aol & AR A
g0 o]& AUtk

284og ZXZFEAE 7Kl olsEY
SBHS7E HoldasE EQMYE & Biagi=
vFo, vAm, dB range’t ®oH = ZIE AZo=Z RIS
2 AT ZFE B9 ZFEAE Hole ofsolAAM ¢ 5
52 QH Bt FAE gRlsior & Zo=® Holm, RZH
] Al A A ERIsiol & Zo® AMRE|Q] olF A
At

ARFdo=E SBASo wet 22AYEY IFE Aot
ZIEA G2 A 2SEAE EHole ofsY SBESTE W=
F5 dB range 5°] EoMIth= Z¥= Kent(200009] whE|E
Bof dFME FARE AIE Hoy B dfdAe 2F
o] A8t ofz9 SBAZL} X0 ofE9] SBE7 Al
H g7t BEsite Aljbdol Qioh E3h 25 $80
€ IFE vt ZodER dfeng Fe 3 AfoAe
WIrE Goiste] 3o HEYRt ofslt 7ol o9l SB
7 Hlaet 2 2o wE IFE Hno #% At 9
8% 707 AgEo] olF AETE 11 SBHZOA et
W QFHO] AT olde] ok 4ol 70.2%= wiE =A uE
Het ole SRl Brilolms Hroh AWAQl Hrb HbH
ot &AL Yo AoE ALRE0] olF A AT
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