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HZd U 2H: o] dj= EekeolAl(cochlear implant: CI, o]} CI) o}%9] vlAE
(nasalance)& B7FstaL Lu|AdS Holi= Cl obgollAl SAXEE AAlste] Hdx=e] /i
BILE B Ao Holoh W Atk did, S| Ak 54l o1l QlFeke- o]4]
S vk H7EGf(CD) oF 10782 /g8 (normal hearing: NH, o]a} NH) ofg- 1002,
7+ olzof W38 Dr. Speech®] NasalView (Tiger Electronics Inc. Seattle, USA)Z /o},
o, 2, %, o, of, ol/o] mg ¥ HWAES Zsieich. 1w CI obge] Yl $453,
AP AFERAT S ZAZHA W, 2 weld] TR §717) 58 eow B
SRARE 5 28] 857 AN SAAR F CLobsol SAAR 4, SAXR 45 3,
85 Fof vlidof ojE WISkl Ql=A] U8l EAREAE o]-§ste] A EL o™ SchefféR
AR etk Zak AW, I oFE] A% /o], o], 2, 9, ©, o), o)/ BE m:ge] g
7} NH opge] vjeel SAK o= f-olujgh xo|7t wrom CI okt NH ofg 25F /o)/
> /o) > /o/m 1uge) BRI} & AL UERiThp < 05). B4, SAXR 45 &
BE Bgo AR Bl 3% vliom NH ob5o) Bt 4w 4508 wopgon
B9l A} B9 4% ¥ £ 8% 50 s} foujet AolS Mol AoR HAEgi).
=0 9 HE: 1B o]4] F H7HH msulo] FAEILOLE BFSIIL lgeks: o4
Aol =71 wizol] o]4] 3 2 o4 Aol CI ok59) HlAd%=e= NH o9 v/ d=9}
FAALE FouetA zto|7} gl AR EAEQITE TuR QIFeke- o4 A oju] &
goll W7t A7 ok59] A, o] F It 22 Fgol tidt SRR 24E
85 1H] SR A, Hgol gt BejuidS B85 250U SEo et EAEct
A2 A Yol /HE 4= Sl AoF yehgth "ol HZI R AT, 2009;14;380-392,

I. }\-] = (Boone, McFarlane & Von Berg, 2005, Moya,

2006). St BASe] F ol A v A}

el AE(vocal tract)e] 4o whal o ojo] =it wielo ozt wirhu] g (hypernasality)
Fupps AEEo] S5, o Fupps 7|5 ojuf Bl =9 wH= Qlsf WAEE= Hanl
= 59 WEg& AXA "rhFerrand, 2007; Keith, (hyponasality) 2 ofa}, x}ehs] I(muffled), T4}
2003; Moya, 2006). 4= 58 wet £ Fabg= SpE|of(backing) 2/ 7 F¥o) W& Q=
7} &= A& ¥ (resonance)o|2kil Fh=d| Aoz AztEe wWykEE(cul-de-sac)E EFFS
Fant®] Source-Filter o]&ol oJstdl 7|@&Fufs o B2 39 Ao Hidt S %e] S3=
(Fo)e} Zka-(harmonics)2 5 (source)$l Jt] 4]0 2e o P sk At v 7
o] 544 utgshs vhdol Adie] Faukeel 2 399 w@e WEe= Aotk (Moya, 2006).
HEE ofi7|(filter)q] A=o 545 wrgdtt T 2Ale =24 4, A2 7 23

R AEY: 20004 78 16

|Z £ 20099 8 214 mAXY ALY 2009 8Y 25Y
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Z|20t - 200 - S/ SEXIR7E F2Fol otS2l utthd| Mol o|Xl= s1t

o
ol
1o
Y
|t
Mo
o

o| &2 (foreign body), Fzt} -2 747k £210) Ao A2 =3hE]= Hhdo
3 5 Aol Sofl ols) wAlErh. F7Pgol) % 3T A%, W, T 5
Ao YA A7V} FHaal Hr2)zt b 2|2k 55 B EZRItE S o 4 Qo ¢
(speech perception)2} & AFZ(speech production) st o] A} 22 3] EAl= 24 (voice)©
of & JFL v &, AFHoRY FTHFoR  EAY}F ofy e}l H(speech)2] EAQ1 A o]th(Boone,
Ay alo] Brlslo] At 717F BoF AzkA ml=w McFarlane & Von Berg, 2005; Moya, 2006).
(auditory feedback)e 52| WA Zapd & 4h= = ME APgelidlse] ot 54 58S 4
oﬂ o}dTRS 7| M A T, WA, RS 7)ol el AZ ofytt FEEA F97F 2lolu Folof 9l
BR7} geo|E Bela o] mE H54 H(conductive hearing loss)l 7,

rlr rr

[‘

xaeacﬂeq— 2 E4S mol HrkelEd - E: Feddlo] Aol MR g ¥ WA aided)
A23k 1997; Carney & Moeller, 1998). o]gfgt & H2o] 20~30dBET § £& HHAXZ Kol
FER W2 FEwe Foels g A o2 U, o] AdekE Heiilo] 270 Aty

]

8l Wkgrg ot elulg Ta= dhaH] o] HAYE] o] 2~35 FHo AFLLS &S wobr] F4H
7)% K Goffman, Ertmer & Erdle, 2002; Seifert T|EHlg ZES] gk G Qof = I AkEolle ALY &
et al., 2002). Fletcher & Hendarmin (1999)%= 84 A7F AU FY &5 & SARAT} o= A% 3

oA 11419 % Bzgel obs 3099 MRS Hd 5 gk SulHE0MS TS 0|4l e
kg 1 A, v go] EFEA e wHold  obFolut 4e12] %] vl (mapping)Ve] A
A okl b3} MIAE (nasalance)7t £ WA E717F ePgElo] HZkHl TSulo] SR 5HA

n|skA| & Wl Bl Fo] 23 Wato| A vlAd=rt H v A ™ol tisl| St SAE SHA &
SolaA) Hob W2l olol) Theu Tt Ban]  ohE St s} i QPgERink agon,
Ao| Sk WAEe B it} 18] Lock & Seaver Nguyen et al. (2008)2 12k 0]4] Au} o]4] 3
(1984)= Hehju] S Hol= Ak o] Fzgol 670l v =E B7IeE At v =o] ek 53

49 5ol ulgo] ZabElA] e BT BHE o ¥ A7t YelSelE B7skn 60 At Fofl &
L e GOl 15 S v asality)E  ouldk £EOR ulAEs} WakElo] B4 B ofE
HAAHO R ZASIk T AT, 2ol ARlel Sz ARtk Bagic SR wE
U3 A Bigol LA G S Betolsl G S AU ool A 3

Sollw B7ska AR AgE] UAL AT Ouk ol B oFEIE foluld Kol 9]
o Qo) Evlo] 4l HL Ao B &2

ToT of W] MAS EAT AT F4A 108 5 olgt ofel Aol YIS 49 E,
o] At Tefuldol Alsteka SAstet WA, 28, 90l BA 9es A aska glow,
5 QTS o) BPgelRle ugERel TERe]  oleidt BASS Heo] Suslols Hug S}
=H1lo] #eisinl e Sl el Rt glol A4 RISl 4 Aol AR o
A o 4 oIk Eak, Sx(pitch), Zlintensity), 7] tol H2Holl B3], 4% ol4fe] H7bgolsl
(v qualiy) 57 B SHRASE Aol o) B9 g 4] 5409, 4 B 58 5

D A& Al7)= BE olojo|A(prelingual) @} ¢lojo]3(postlingual), = A& A)(congenital) I} S A (acquired) 22 £

2) A A= AYoxjof wlel v]E(mild, 16~25dB), =(mild to moderate, 26~40 dB), Z%=(moderate, 41 ~55 dB),
Z11% (moderate to severe, 56~70dB), 1% (severe, 71~90dB), A= (profound, 90 dB oXhH=E EFE|H(Frederick,
2009), FHEARTY 5 4= 9= 7P Ze 2|2 FHAX7} 20 dBolakd 20 dBY] Latol= 48] Aol 3718 50
Hw 52 2= 9 A 2229 QAL

3 H Aol mSo] ulA HlgO] EOF ‘nasalance’ol thal] H]PEE= BolS AMESI|R Sk

D 2B o] AL 7 At AvR B2 4 RS Tt AR AMgSle] 7 id MR %] 4 (threshold level) 7}

7 HokslA 52 4 = sF(comfortable level)S A = 1S Utk
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J

#Hd Fy2 2w z2aHo] a4HHCarney
& Moeller, 1998). A9t AZpA ol el &2 YAlaSE
A= fsll 71 dgolv &80l digt 254=
= BsHA A QUARE T, WA, Sl o
o Adskal vl A& ZRIOWSS A Hal
] i glom Fa Ry g dFES
Ao} AT FARA R} Aele] ula &
Aip Bl A=A, Qo] A, A, Ao
v 24 TEal e S-S 913 AR o

-,
ox

(2002)= Hgof] W v = o] Wk Bgof whet
AT =] Fge] AtelE wigst Aol vd=E
ZAsk=t| 7Y 71249l FEoL "ckar wict 3t
o]/ o] Zhart ApHS} oA URESHE| Q=]
SRRI5H7] QoA thFeh S22 oA A= 3
7He sttt AN RS Brishs HARNS
oAl Z}Zke] Hgof thgh v Bz 7] ol
Aefju] g2 Bt s Qi & AqtolA= A
At v o] 2, 354 do] ¢7E HaE &5 1Y
o A ® ZEIHE AAFlengE SA4xE A
I} & 250] U ERkS HrFeto] ThiLE oA
A e E Hol=A] AHEgIt) o vk &
ol QlojA] o] 2 B ApUS} oA 2] dbkst
£ 1dsty 7]E A4Ea Zol 239X 3
of Q= /ol /0l/, /9 BZE2] v =T SA3IA]
foL TN SRS B 2Rk o T AAl=
29 - AAL(2003)92] o] AL whdsgiTt.

A AE3t Hie} Zo] Hrfu|Ade vl g Rl -
7FER0] Eebdgt uhlof ojaf whagstH, 54 Ak
7} eFstAY, d& A HelAY, §E =4 SRR
2 o 2yEt 2822 Moya (2006) 29
i3t A 5e 4] 271 ko g gl she At

&‘0

2

39] F9L WL Flolekn wugo
o AR B - AR 00E 0] 23S o
o g sie Sayet meage] AL ofse
el o] Ehrt ik e £ e
238 Y2 SSwo R ol Hejuly BAIE A
d B2bgol ob5 B ATt s HE) o
R (EEFSCECED T D
Atk BaS uhgo R Tefulde Kol A3
oRgoI S-S fslol sBat sy REg B
B ATAE Aol gl B2 Wl Rk, 8
Ap71oh 2 FIIRE o83 BEES Fo Al
TS SAska 2, FAGHOR uye] §RE
QSIS slof Teful S 2T EER 74
A SYARE ANSIT el SHH R At 5
o NasalViews 5-52] v/ =g Z3sle] 472
F Y] A NS Asugk

I, 9+ %

E

1. g7 e

2 A v -t Sl AsskaL vt
114~ 14AJ0]| Q1F2k-5 o] ARk AZFof|(cochlear
implant: CI, o]3} CI) oFg 109 (B+A: 124] 97}
)3+ A4 A2l (normal hearing: NH, ©|5} NH) o}
& 10 (FA=: 124) 7R o2 o] uf opF9]
Y B8 7:30tH(<3E - 1> F&). Cl op5-2 mE
SA|| o] ol QlFele-E ofAluto} Q1 Febe- 28 A
717} 2 ol | A At e

T2} o4 A Hat Aol oF 90dB, CI 2§t

g2 oF 37 dBo|tt. CI opg2o] 5, T$-

T 22 - 22 HAHUrimal Test of Articulation
and Phonation: U-TAP) (X&) - €], 2005)
2 2Z F¥eE grigh 2a 523l mE 4371
Agol gk 28 A== Hdt 724 %%, /of,
o], @, % 2, o], of o, 9, &/ T 107 H-Zo] chgt
25 A== 100 %%ick 28 T48- - 1 o]
2 ZHAHReceptive Expressive Vocabulary Test:
REVT); (e €], 2009)2 o]3]gL AAR A}
8 o2 TA 970, FE ofFH A 270Y

O A FFo1E AMEShe IS /et /ol BEE FHEskAl Gl /R WEshs BRel AL /e /= oS
oz getue SHY wES /of, o, 9, 9, ©, o] of/= Hyrh




S0t B0IM - HHA/ SYRIR7 FZHoH o152l thulol oIkl =3t

ojgitt SR Y s HHNRE e T EE ool AXsHTh FrHlAde HgolA v

ot 2FARE ALRt 271 9 Aofoll diet SAY  Ehbs SACR BE2 BEE SAsket 78
[e]

8 dojxmol A AlwE .
A we] AFE 1A= AL WAls) SeiA
olck. 4t Y ok5e] Aol YAt Qloj
718 MBI gIokoLt e o] ofs) Heo]
oligol glon lojel WA BA} i Aow T
el ols s sl sl o
ool wel uAgEe] o)z} Qlrks Ha7h Yol (ukd
of, 2005) Ao} E4o] ofgt 2ol 2 HiAal7] S8l CI
o5 3} NH o 2% tid, 4] 75sis ok
o, opsal R mE g x|elof 7Fa 4] ¢l
£ olsER At Ae 22006)0] ofst
5~TA] o}5e] 79 Soluled AR} EATAl =
SojlA] 4Rz} Aol w2 Hlgme] 2ol7} gigle.
o 2 20k2000)014 B4 oFET} 43le] Aol

o b4 A] Aol wet ug o] Hfol7} Qlglort
AEAzo] obat A]le] Aol Aol we)
] Hol7h gl Ao® et A Hee 1
e wE|uch SAAR g )R] g ok

So mE Aol SHNRE AN

o]
=

7k AR

AFAE /o, of, 2, 9, ©, o], o/ T} mgol
HIAGYE 71E SHEES RA9R e F 53 7t

sict. et

HA7H A 4 gk B glout

222 W AZIo] ot dAie] ket

4
A3

Rl

2 2% 4 glck o] ik, 3k 7u - 4
A4 - HTAQ000)] A 2B =, meo

et 2Eal B3O A, sk Aol ot A
E7F el = AR yeht CI okgo] Ao] 24
A oY Foju] SAE ¢S W 25 LRE
I3l v =rt gepR= S WAIsH] flsiAl vl
4 Al Z5E A HT
CI oFs3 NH ofs& %83t
NasalView?] 3|=nfo|35 283
SR, YJ 2] 9HA /oL, o,
08-S S¥I4] vhE HPgstqint. ofsol] &
Bl= 5<% NasalView= 3/3& A
H 542 2Ad &2 vollv x| ek F7tely
Aotelom AMgH FEFSES 22,050
E= 160130t} CI oF59] %
|7 45 &, /AR 8F Fof 5%
525 silen 53 3 A nES
o] 53] HHEE W59 e Htghs L5to]
A7 At o] =S B
NasalView?] 8] I3 $2]= |4 % (nasalance)
¢} v)A4 Agx(nasal index)7} o} HIAEE v
S8 v 1 SHY FgeE Yol 100
ot HAE(%)R 3k AolH, v A= 74

1

Al

T
2
(T

)

ille
o

2
do T of
T

o 1o
ot
rE

o

<E-1> 2129 oA AR HE

D aw 98 Ol Age Z3(de) TSHEE(%) SEEIREER
= (M) () mbsF nME e =) T35 EN-)

KHG M 11;8 2 75 35 58 100 4511 45
MW M 11:9 6 90 35 98 100 7:5 71
HJY M 11,10 5 95 40 82 100 95 9,9
PBS M 12:1 2 75 30 90 100 711 75
JJs M 1222 5 90 30 0 100 95 12:0
KMJ F 125 4 100 45 58 100 6:5 75
SYM M 13,9 5 0 40 39 100 45 55
SIW F 14;5 3 9% 40 39 100 55 75
KBM F 1457 6 0 30 80 100 Al 711
BSD M 14,8 4 100 45 0 100 85 811
EE 12:9 4.2 90 37 70.44 100 7:2 7:9

CI Age: QIBOI9E g 3 7K,
Vo 22 - LA (ARA - Y, 2005) A,
Vg - SR ojF1E AL (AYE 9, 2009) Az
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U eAxw ZEIY _
. o | Sy =
B SR Z2ae 85 5ok F 2337 ¢ 2, =
S 1% Nasal
405 AAE QL =2A 49A 2 FAE o] QlTh 1e Z .
Ae BASAL skl Bl 24 W o3 2 Bow
5 - T Pe—
7], 26t T HjA Qlo] mS WA}y, 3eHA i ‘,
_ 117 —
t E2E 2450 CV & ©

Z]

= e T T w

Pap), Akl Hde) vl 1 RS % T T AT
o

= O

sl 2, 3534 o] gl7]olct. 3etA|e} 4ThA| :

Al H]Zo] EZ3ER] ¢k CV 5381 Tl Wslry] o <32 - 1> NasalView HINE & of
A} v]go] st CV 3481} tho] wWsly| A= (ol &M Al HIME)

N (%) EEHXH%)  ELDZH%) EHZH%)  F(RIE 72
NH” 50 2044 956 1079 47.07
X 25 50 4784 10.13 2559 63.50 .
[0}
folf 455 50 2799 1429 11.01 73.07 5807
853 50 26.71 6.55 14.41 4212
NH 50 2899 1151 10.15 49.88
= 50 50.16 2 25, . .
ol xlx; 12.16 5.47 64.47 o781
45% 50 34.48 14.17 10.12 7737
853 50 34.08 11.14 16.66 57.84
NH 50 38.31 12.69 17.84 64.04
X2 50 54.74 1552 21.58 80.88 .
jol/ =8 53 > 0 1517
45% 50 39.69 16.01 17.82 7154
8F% 50 38.16 14.00 18.32 76.99
NH 50 2458 171 9.16 4771
X 25 50 4793 16.26 872 75.30 .
12/ - 34.29
455 50 3045 14.45 852 73.35
853 50 27.13 6.24 15.47 4164
NH 50 26.81 11.16 966 4723
: x| 28 50 46.48 15.05 14.85 79.20 .
/%1 45% 50 31.66 15.72 8.80 74.96 2368
853 50 29.13 8.11 16.06 57.39
NH 50 24.11 974 7.88 46.43
X2 50 46,66 13.39 19.69 71.14 .
folf 45% 50 29.21 1327 10.62 66.21 4219
8F% 50 259 7.47 1557 54.32
NH 50 2825 1122 1151 5235
X 25 50 5062 15.93 15.15 80.88 .
12/ ~ = 3352
455 50 36.07 14.89 923 74.04
8% % 50 32.29 9.02 19.03 54.42
Y p <0l fzolN Bt =

9 10%9] ojgo] B 5HA ukEg) 314y % 503
Y NH: normal hearing, A2

384



20} - 01 - YT/ SHRIZ7H HZPol oKSe| Tche|ol nixls &1
o A A frefmigt Zolt QAL /ol /o1/, /&/
Fo . 5 q
Cl ofgo] 549A4= &, S = 45 5 4 S g el Bk ol o, (oS Bl
i ) ) Lok} (<3 - 3> <3y - 2> Fx).
= 8% 5 747 oWy whEste] mod BAYshs F
b S4d T dEEe wAE Has A5t
SPSS 12.09] dadl #iktA o= Cl ofg2] 54
A5 A3 Fof) v Fatoll Zfol7f A=Al A8t
1 Scheffé2 A HAS stk
m. A+ 23

<3E - 2>0f LR vkl o], SAA R A £
Cl obs9] HIdEs Ao 2 Axt 249X = Ao vl £y ‘ ‘ ‘ ‘ ‘ ‘
3 SR 4ot 85 T HIAESL Ae] WobAAl of of o o = T 2
NH ol£1} SA}5t £220 3 dolho) HARRA 2 <O -2> NHZ} Cl o}52 25 ¢ H|8E

3 NH, 2472 4, SR 45 7,
o A%k 7k HAE Ho] §I3HE 01 Sl
#ol7k £ A0 = ehgel. E5F NH ok} CI of
% WE HAEsL g 2 mge fol/glon, CI of
50 A9 SANR A [l > [0/ > fol) > /o)
> fol/ > [oY) > /% 408 uAETt BT S
AR 4% F AR /o)) > /o) > /ol > /%)
> /9/ > /oY) > fol) g o et B4
oF% 5FOR U4l Wolzch. 8% Folli- ]y
w7} o] olFlon] /ol > fol) > /o) > /9/ >
/27> [l > [}/ 02 et /o, [0/, /ol/9]
HIAE hE B8] nA o] vjs) oj43 gkt

AFER A, NHeh 4% 5, NHE 85 %, 4%
F9} 85 59 MmN §OITHE 5ol £
Moz felulg Holrt gl Ao vehgton,
NHo} S4XE A, SHAE A 4% 5, SHAR

A} 85 3-0] e B BZollA fogkE 01

Azt o4 ok W HAE AH A=E 77
AR A 10§ 88 E Bgof tis)
v =7} fojulstA dobgl o KBM2 /o)/ &g
oA, JISte /Q/, /5, /2/l A vIAdE A &xrt
UFERA] QIQIHH(<EE - 4>9F <29 - 3>~<2% -
9> =x). KBM9] % /o]/2} /oll/5 A 2lgt tf2
50 Bl s 85 £ 30 % n|itor wolg ot
8F 5 /o]/+= 63.31 %ollA 7191 %2 ¢ tgobHal,
SN/ 5874 %0 A 4845 %R HolA] ThE mSo
ald o] vlsl A A7t 2] Rtk JISe A5
Nz [/, /%, [0V, /2/9] BIAd=E NH obg =5
ojAY ¥ Hekoy S47 & 2o] ulgdwrt ot
4 pobglt). Z1e]ar /oY, /el/, /o]/ BEo] A=
7F SopAZl o ofds] A4 Y obse HlAdE

op= o]z} A

<E-3> S4HRE M - = H|4 x| Scheffé At=HEZ L
/o [oll/ fol/ 12/ Iy /od/ 12/
NH-CI |2 & -2540° -21.18' -16.43 -23.35' -1967 -22.55' -24.38'
NH-Cl 4 = -5.55 -549 -1.39 -5.87 -4.85 -5.10 -7.83
NH-CI 8 ¥ -4.27 -5.09 20 —2.55 -2.33 -1.85 -4.05
Xz M-Cl 4F = 19.85° 1569 15.05' 1748 14.82° 1745 16.55'
Xz M-Cl 8F = 21.13 16.08' 16.64° 20.80° 17.35 20.69° 2033
Cl 43-Cl 8% = 1.28 39 1.59 3.32 2.52 3.25 3.78

"p <01 fZollA Bk &
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<E-4>Cl ofSY¥ 24T M, ¥ 28 v|4E BT
ID SHA7| /ot Jol/ fol/ 2/ 1/ o/ 12/
e Az M 51.83 56.21 57.88 58.65 56.64 50.78 61.87
8F = 28.1 30.43 31.58 2797 30.92 30.35 30.2
KHG Az M 52.67 4878 4849 47.4 43 4796 5351
8F = 290.59 28.83 26.25 24.06 23.34 25.96 2497
PES g ™ 54.92 37.4 46.86 57.16 31.02 67.64 59.3
8F = 31.78 4377 4455 26.4 28.79 2243 34.46
MW g ™ 46.83 41.36 35.65 50.87 56 48.41 52.06
8F = 20.64 30.75 38.6 3393 33.55 22.68 48.11
KM g ™ 55.73 55.47 64.75 63.23 57.65 55.6 62.34
8F = 27.05 29.2 27.74 28.09 26.14 24.91 33.65
SIW X2 ™ 53.67 55.42 71.36 4768 49.78 476 57.08
8F = 30.83 32.95 4395 3RB.75 39.41 3297 39.79
KEM X2 ™ 35.63 58.74 63.31 30.48 35.49 32.36 41.26
8F = 2397 48.45 7191 2193 27.74 23.36 2797
1S X2 ™ 38.27 57.05 4588 19.57 20.33 28.78 20.82
8F = 3243 51.26 384 28.64 26.11 36.19 2461
SYM Xz ™ 30.03 30.59 M7 4422 53.74 30.94 43.89
8F = 25.95 27.48 28.09 29.45 34.06 245 27.59
BSD Xz ™ 58.83 60.62 71.45 60.03 61.15 565 74.06
8F = 16.77 17.69 2097 17.08 21.29 16.28 3157
80 80
—m— A2 —n— XEH
70 —o—8F% nr n —o—38F%
. 60 - " <80 // N n "
& i T / Lo | my N2 7
I 50 'S \ / % I o w = P
%0 40 + \k —a_ / el 40 N /
z3 ~d i 30 AN
o0 20 e
0 10
0 0
HJY KHG PBS MJW KMJ SUW KBM JJS SYM BSD HUY KHG PBES MUW KW SIWIBM S SYM BSD
<1g-3> Cl okZel %2 M, ¥ Jof HINE <1g-4> Cl oksel ®Z M, F /ol HINE
80 80 .
—u— XE2d —n— X|2™
70 —e—8F% 70 ¢ —e—85%
L n
__60 Va | . 60 —
20 AN PR e S0 e N »
H - LN o H . / N //
040 \ / 2040 N/ N
o \ / i AN ‘\ /
AP e TN e k0 |
20 » = 20 b "}
10 10
0 0
HIY KHG PBS MJW KMJ SJW KBM JJS SYM BSD HY KHG PBS MW KMJ SIW KBM WS SYM BSD

<OB -5 Cl ot32 A2 M, = /2/ H|8E

386
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M, = [/ 8ldE



Zl201 - BOlM - EM / SYXI=TE 2o 0tS9| ntthu|doll Olxl= &t
80 AABIE SRR 45 & T TSR] wdES
u -, _
o / 2% A7 BE 2ge) MRl WolA, /ol
L »
R Tt R N / 47.84 %6004 27.99 %, /0)/= 46.66 %l A 29.21
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Background & Objectives: The purpose of this study is to evaluate the nasalance score of
children with cochlear implant (CI) comparing that of children with normal hearing and to
verify the effects of voice therapy on improving the hypernasality observed in CI children .
Methods: The nasalance scores of 7 Korean vowels (/a, A, o, u, w, i, &) pronounced by 10
children with CI (G1) and 10 children with NH (G2) matching sex and chronological age were
measured by Dr. Speech. Voice therapy was performed 2 times a week and 40 minutes a
session during 8 weeks. Their nasalance scores were measured 3 times (before and after 4 and
8 weeks of the training). Results: Results of nasalance value of children with CI were as follows:
means of nasalance scores of G1 (CI) were significantly higher than those of G2 (NH) in all
7 vowels (p < .05). Means of high vowels were significantly higher than those of low vowels in
both groups (p < .05). The result of voice therapy showed that there were significant differences
in nasalance scores in all 7 vowels (p < .05). Discussion & Conclusion: Participants in this
study were implanted over the age 5 and have used the device more than 2 years. Although they
have improved auditory feedback through CI, their voice were evaluated as being hypernasal.
After voice therapy, nasalance scores were decreased to the range of children with normal
hearing. (Korean Journal of Communication Disorders 2009;14;380-392)
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