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The Effect on Intervention Program and Auditory-Perceptual Discrimination Feature

of Postlingual Cochlear Implant Adults about Pathological Voice
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ABSTRACT

In the present study, we investigated ability of recognition of auditory perception with regards to the quality of voice in

postlingual CI adults and proposed a training program to improve within subject reliability. A prospective case-control study

was conducted in adults with 7 postlingual deaf who received a CI surgery and 10 normal hearing controls. The pre and post

test and training program included parameters of consensus auditory-perceptual evaluation of voice(CAPE-V) with pathological

voice sample by using Alvin. In results of pre-post test for monitoring improvements of internal reliability for listeners via

the training program, there was statistically significant difference in both test and group. There was statistically significant

difference in internal reliability between pre-post test in the normal hearing group, the result was no significant in the CI

group. The present study found that CI adults showed less ability in awareness of voice quality compared to normal hearing

group. Also the training program improved pitch and loudness in CI adults.
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olgg S4& BRI Briske FHE W F A44lE
7 Hrte AT A $A4E AR EJE W dAEHE
712] 4 (breathy), 7174 (strained) ZZFA(rough) 52 EHO=Z

=
49 AEE HA=sshE W/PIHoE JESAHA 53
o] AAZHAR1 1Rl GRBAS7F AL HToll&
X &AIZ] Consensus Auditory-Perceptual Evaluation of Voice
(CAPE-V)7} Bo] ARRE I ot thekst AR Hrpbt s
= Bt FHAQ B AR Hrle S48
7tell Al #5-8(gold standard)= Z1F%o] $tTHKreiman & Gerratt,
2005). =& (voice quality)2 42]%] 3/ (mental representation)
o7 TEHE A4H WY odF X744 S4e no
9 Z#ael onE AR 9 Be =74 Brhu 34
£ Aolol M T WSl e 2dg ShEdhs
FHo R AMgE o] $hth(Kelchner, 2010).
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QFebol2] ARIEL < A YR QA% AAF I
o] RAe} & Folx sslA] S A71A A5l g
whgom Qe Al ®ZY Al oEes Aot
(Lejska & Mojmir, 2004; Gfeller et al., 2007). HHEAZ Q13
A4 W WA71EY Mt vehA Ha 343 B39 4
Az Qe do] @ 54 WEge] DojAA Aok =JF H7
ol xlolFe] TR A FYo| AEL AT A=
g T 2%, 714, BN, SEEY, AEWe] FY &
BEAE e Fo(deS & ALEE, 2007; WIS 5,
2014). ] EAES FHs7] 3l AF9fold] & EH
<= B AA A ST A2 sleue] Ayt
FIE 7HEATIE AEES W 9 JdoEE § $AUE
(post-lingual deafness adults)2] - AoAEFS ol AU
22 YAtLT FHoE SN HHE APst WA ¥4
A AAZY 4] sFHA A HGE Aol mEH o
A Qo] Aot e FAEo] AdoEEolA 3 US(pre-lingual
deafness adults)oll B3l @ 3+ o= d#HA ThHocevar,

2005, Evans & Deliyski, 2007). Gfeller 5(2002)& ¢oj5S &
ol Ze}golal AolEL AH o R AoHE A o]AARIE

Hs) A4 sy @ 9xZ 589 £50] golEitty B
sk 9ok
doAH

AR
A ol AU AN et AFol A
IS Tkt 2BHU 2450 U TS

Al FTHMariana et al., 2003). 1 F-24-9-0] 2 I FAEL
32U (harmony), S(timbre), A1E(melody), #&(thythm) &
I Ze Fobd B4 g o] A sl s 2
AAIAL F5o JoME EHE Q40 HE o B2 Yo
LT HTHGfeller, 2005). 71 F fEolu A2 9} o] &&
ZE B4 #4d @ 849 w2 dUFoR gEsAnt
A 5400 dis) FHHA A4H 247t BkG El% =2
I 22 gAolA 53| ¥ oS Aeth 49 A Tk &

H E = (frequency spectrum)d} T E“i’}ﬁ(amplitude envelope)

YArcIet S0 M7E M2s (2015)

o] ¥slel AHEo Qe AF] A ~2WEL PR
+ANETE A=Y Wi o oE¥S FAA FrhHugh,
2004)

HeEld 54 =R gR 542 Htone color) & R
A3eh9-ol2 thdAEolAl oAee MEHA F Sholth &
SFAA Y 24 AL W FarEE 23sHA Ha
53] A om nFus AGA oHEs Ae AT
o]2] Ul AES] HEFH S ATA|FAl Fh(Hocevar-Boltezar

et al, 2005). Weld 42 ofs wjgT=e} 743 A5 o
yz|, #7149 B3 522 28] E2 Noise to harmonic ratio
(NHR), jitter(JIT), shimmer(SH) 5¢] &%3td E4S 7[R 1
Ao] AFeF-0)2 thgAEel A5k oHeS A &
At} Hocevar-Boltezar 5(2005)2] ATE RH s3IAE9] H
£ el Fe}9-0]4] 24709 Zo JIT, SH, NHR7} 3=

—0
= ’471— 3 cﬁﬂo A BB ;27L;<4 Z A X=glo] kA=
L — = = A2 A e ille] 1301

upeh Sl ok AdsHo] FgE Adetal Haska v
olggk WA BAZG FHI tlEo] dFehfolA 4
T T e B = il =1 ‘5

= TN ST
Fos & A FAZRIPSE olde] ATEE
3 A4 2 ut agm E53 gnl7k 2 H AL 24 o)y

Olsﬂ SE iﬂs}-ﬂ Hs} Axsld =2 Ee] ML=
(Eadie & Baylor, 2006; 27+ & 7444, 2010; ©]%go}, 2010).
ay oY 7pA A dY 220 E_-T’—-—O] AAA TH 17}
oJAY BHIHEIIES] EE3hy

o A

E4p22 22392 alvin

_A.

d ?i:rL%—E— ‘1%01 e £é_1 Azba B =
olFS olF FHEM deheoly HUE s 3 AT
Seo nu)3dlk Aot} =3 o3 Wy FE P QTS|
Bibsls xg 2208 9A B2 @Ao|tt
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Table 1. Characteristic of subject with postlingual CI
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Age | Sex }Il)ur ation of | Duration of Hearing threshold
earing loss | implant use

1|47 ] F 2y Ty Rt. 34dB, Lt deaf
2| 38 F 3y 6y Rt. 26dB, Lt deaf
3| 42 F 8y 5y Lt. 32dB, Rt deaf
41 35 | M 10y Sy Rt. 35dB, Lt deaf
s| 48 | F 20y 6y Rt. 25dB, Lt deaf
6| 33 F 21y Ty Rt. 18dB, Lt deaf
71 52 | M 13y 3y Rt. 20dB, Lt deaf
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I FAAAFTE A 80% olFoE FoE T AT of

7 AH(Freefield audiometry)ll 4]
AEYX|7} He 27.14dB HL(SD=6.74,
AL H 42.144(SD=7.15, range 33~52), 4
HEA717Ee HF 113(SD=7.42, range 2~21), A& =&
717k B 5.28(SD=7.51, range=3~7)°1Ath. B A4HE
< Pure tone audiometry (PTA) 7 25dB ©]3}o]al o]}
2 g ZHol Algte] gl AEE AEYXL
10.1dB(SD=3.87, range=4~15), d#o| HF 27.54(SD=3.14,
range 20~35)°] At}
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AAZZA AL 7] 93 e SAZEIRS
CAPE-V(ASLHA, 2005)9] ®<(Overall severity, Roughness,
Breathiness, Strain, Pitch, Loudness)E ©]&£3}%t}. CAPE-V&=
w] =<1 o] ¥ 2] 3] (American speech language hearing association:
ASHA)9] &3 ] A (http://www.asha.org/Forms/Cape-V-Form) | 4]
oS 4 Stk

A-ARE BTt A SAMES oo
Fo] yEd FAEY 24 AE@AES /o) T AR
SAZAA A NT(1.04%), SH(3.81%), NHR(0.19)°] B4 7
olsidl MEE F 105 FAAF ) slid WMEE2
AR A doAX gl o AAIHAT AAR
Qtoll  Computerized Speech Lab 4500(Kay
UsA)d GIXZFAE  thoju o]zl Shure
SM48(Shure Inc, USA) ©]&3te] S5HQch 55 @ HEL
Praat(Paul Boersma, Institute of Phonetic Sciences, University of
Amsterdam, The Netherlands) ©]-83}e] 3l A2t} & A

9] @ FF FE MTI 22 E FEIINAT AAAH Bt

Lo do M & 2

A%

Electronic,

HESHN SN Z2089

ni; "

ol

£ S 23t A 500msS] 573 sk 24 (trimming)
3Ath B8 & S(sampling rate) 44.1kHz, A8} 16bit, wav
Fe 2 AFEH AT

FAZE Y AHEE 5948 F2 Hirano(1981)2] GRBAS
(Grade, Roughness, Breathiness, Aesthenia, Strain) &< $]3l
YESAAAYTF| oA AT & THEFAHAME F R(rough),
B(Breathy), S(Strained)S ©]-83tATE ARH-ARE B7F A9} &
Y3 praats o]83te 2P AE WsE F7] s
dubA 9l )37 = (conversational sound)?] 65dBE 7|FO 2
24~ 45dB(soft sound)*| A o 85dB(loud sound)”7FA] 10dB 3+
HoZ2 F 5719 FE=F(soft - little soft - normal - little loud
- loud)©.2 AZ-& ZZH(manipulation)stA T} S=2 WS
71 9l 120Hz o2 22§ & A= fAHl flole
20Hz HHo2 & 5709 S=4F(low - little low - normal -
little high - high)2. 2 43I ch R, B, S 2t AZolA A=
=0l tigk ZZo] o]Fo] Ha F 300709 MES FA
& 9% AEE ZHIsHT

Gl

ot

222 Byt @ ER |z

APA-ALSE H7)e) A Z 2 732 Alvin(Hillenbrand, 2007)2
ol gdte] AFEH WA AAPEES FAHSY wEQCH
Alvine AHAEE 98 M Z2aon F2 x4y
GEEZ FAH Utk CHE SR Fhe] Tl AIHE
A2 o] 2 ol AFAY] exe} FF, A5 AANGE
ko] AZh WhE71ERA] 5 AP FARR FHRAES A
T2 FA o A A8t AMEE 4 Qlth ARH-ARE
JFEZ2 3L CAPE-VE ol w2l 100mm Visual analog
scale(VAS)Z ARg3te] Weld §49 AdHEE SA3IATH
CAPE-Vol| Al Al8-3}= VASE GRBASY| 4% ol Hls) 4
oz ANHAET} 2 A0E Yl o] Aol 28319
gelSE & A4, 2009; Karnell et al., 2007).
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Trial# 1 /300

Az (s) ‘ oAl (1) [ 222 ‘ Hape| (v)‘

I3 1. Alvin2 o] 83 A ZZ 1
Figure 1. Intervention program using Alvin

<3 1>olA BE bteh o], FAZEIRLE 53 5344
HAEE o] gdtd AFF=rt e F AES A&t =1
AT AEo] Aol F, FARE AEE Hrsele A AR
(proximity rating)E ©]-83}y] THZZIAS FASATE O
A A4 | T AES B AR AEE A¥st Ud
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JEmo g % A1Ee Ao E GRBAS SHEH HB9 7120
2 AZH FAG A FAE AEE AT F A
WA WEsel B B¢ & UES FHRGT BE 4F
e zeade) o3 Ados ANAU A Avhe AF

Elol] o3l HARAIAALY] e A oE AlNEte] *ixt AR
AHH =S ST

Collection Experiment Pre
— . —
subject explanation Test-Retest
]
!
Intervention Post
Program Test-Retest

I8 2 A3 EAE
Figure 2. Experimental procedure

1 AR A =
A, ARE S8 dolws Ol?‘ JJS—Q}%OM A=t 4
3389 Ade AR 2R 4, AR A Aol A
s H s iAol Aol #d F dis 83| AT
3 3 dYe AYspATh. BAAA Hrte) 4H71ES T3t

=
71 $13] Chan(2002)2] A7+E wiEo2 A 742 37} Az
=

By 2 712 AyEga oo e tAAES dAAA
o =elsidint. AR, lEekg-old Allol Bed &4 o
v AAFA AZsH=AE AV ET] s ARAARE AA
stk AR 744 ARAL A zpols WEld Al
e 9 9wk AEE Yehle Aog S g wF
A A7t 5EL UrE}LH“ Aotk &0 B WA o4 Mz
ol g3t al Brtoll AME 9 10719 W& S5aHAE vjAS)
7] 9% 2070¢] o] X3 @ HA AEE ko] 0¥ &

6071 MES HAFEE 3Gt WSS WHOFE AAEHY
I dAES AAZGA 2
o 55 F UES 39 A
W s A AGE FIANI) AT A ZRO9S
ANBGT FAZE IR L 20 % GRBAS A1Z 30075 ©]
S3to] 3)7|F 3084 53| Zd_z% 153 AAEATh oAl
A, sAZEIH] FE B F thF 7)ol AHAe T
T Ao R AATHAE e/\lf?}%iﬁk

APRASE AL 9 Sz aase 2924 7](SL-4010,
Lutron, Twain) 7] 50dB A ©]3}9] 283 A4 =EES
olgste] AT AHAHY T2 HD6sSO FE=E

(Sennheiser, Germany)< ©]-83t HFH3tF 1 A-Fe}g-ol4 4

tlo *
ol

D

YArcIet S0 M7E M2s (2015)
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Figure 3. Comparison of pre-test between groups(L)

Comparison of pre-post test within groups(R)

< 3(F)>ollA B uke} Zo] dFetgols A2 3
T 19.4045(SD=6.94615)2] A5 HPow A o
Bt 17.4058(SD=5.67759)2] 225 R AF4AHY Hgho] <l

Fohpold Aunn o He 0xg tehiglon =

F=Hzat

A clEeheola) ekl WalEe] o 2 0= Uekyth

2.7 A ARAA A 59 1A
Table 2. Independent t-test for pre test

Factor M SD df

t

Sig

CI 19.4045 | 6.94615

1018

Normal |5 4058 | 567759
group

5.042

.000**

#p<.05, **p<01
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deld sS40l e H0ES 0lF ASAR01A gelo XA

FAZRI &3 B4l &A F G 0o $HA ==
BelE 543 Azl o] dBd9| AolE HoleAE dokr
7] Sfsl AA AL gl Wisl =37 A4S AAS
<& 29} o] FAHORE F T 3ol
Ueht SA) Aol A7k dade A3 Adst AToks
o] H&k el Aol7k U= Aoz YEPRTH=5.042, p<.05).

312, FA & Ad ¥g

<3 3($)>F 2ol FA A vlwste] AARAAART
Aol AAAHY Aee 23.72% FAHAT AT AT
2 2.93%9 F4S H%ﬂ\t} FEHAANME FAZL vlws)
o o1F9k9-o)] Ae 10.09% Z4eAT AEY Ade
412% 7423 AoR L}E}”ﬁ}

At YellMe ¥s A5 Aurr] 98 o3 : 45
< o83l FAjol wE WHaE Avngt O A <& 3>
7 o] FAY wWE APR-ARE AAF Ato]e] WstE Q1FebS
o4 ol A= Fongt Aol& EOW %2 Wk, Gy
A= Foug HolE B Aoz e TH=20.388,
p<.05).

® 3% A AHAE Ak s
Table 3. Changing of pre-post test for both groups

M SD t Sig.
pre 19.4045 | 6.94615
cl post | 18.8348 | 5.72244 1.934 054
Normal | pre 17.4058 | 5.67759 20388 000+
Group | post | 13.2755 | 4.03819 ) )

*p<.05, **p<01

32. A2 &3}

321 A & A 3 Aol

FAZZOH] Gt A 2ol Zo]E Ho|=XE Yo
17] g8 ARAAANA Fd b ZolE Bl ARRHAL A
E FHFOR FEAEANS HAAG A, <E 4>} Zo] FA
Ao oA He el fFouE AolE JERHSITH
(F=12.110, p<.05).

iif

4 7D AR Al
Table 4. Intervention effect of between groups

SS df ms F P
Intercept | 7314.777 1 7314.777 | 448.111 | .000**
Pre test | 6887.486 1 6887.486 | 421.935 | .000**
Group 5381313 1 5381.313 | 329.665 | .000**
Error 16601.073 | 1017 | 16.324
Total | 278227.562 | 1020

£p<.05, **5p<01

T+ AT WolA CAPE-V 2z &9 A f+57-& 7] ¢
t-A448-& AT
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3 5. CAPE-V 3578 W3}
Table 5. Changing of CAPE-V parameter

Factor t df Sig
G pre-post | -2.267 69 .027*
R pre-post 441 69 .660
I B pre-post .368 69 714
S pre-post -.045 69 964
P pre-post 6.074 69 .000%*
L pre-post 4.106 69 .000%*
G pre-post | 14.730 99 .000**
R pre-post 7.717 99 .000**
Normal | B pre-post | 10.052 99 .000%*
Group | S pre-post 2.425 99 .017*
P pre-post | 10.215 99 .000**
L pre-post 9.207 99 .000**

G: grade, R: rough, B: breathy, S: strained. P: pitch, L: loudness
*p<.05, **p<.01

<3 5>$} o] ¢1Ze}$0]2] HAoAE R, B, SollA BA
Ao folug xpol7} AL G(t=2.267, p<.05), P(t=6.074,
p<05)} L(t=4.106, p<.05)* st 2tol& Uefiidct 3
438 AYe G R, B, S, R L A AAEEqA 1HE 1}
Bl oH G(t=14.730, p<.05), R(t=7.717, p<.05), B( t=10.052,
p<.03), S(t=2.425, p<.05), P(t=10.215, p<.05), L(t=9.207, p<.05)
ERoA BAHoR Foud folE HYTh

401 Clore Mlpos

o

i

w
<

5

Ditference of test—retest
[}
?

T T T T T T T T T T T T
Grade Rough  Breathy  Strained Pich  Loudness

9 4. AEekol4 Heel CAPE-V 7 52 Mg}
Figure. 4. Changing of CAPE-V for CI group
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17.07 (SD=6.4987), A3 ZALollA 13.96(SD=3.4145)= E}L}
ARAZAAL] BIE) 1821%Y] S BRI ELHUAE TAs)
Gl LollA= AR ALl A 18.09(SD=3.2703), AR ZHAfol A
16.88(SD=2.2932)2 UEI} 6.68%0°] A4S Ry EFHA}
T A 3 AoE Yehgth BY A% EAFCE FYu]d
2ol & Ho|A &= kot AP Aol Al 13.99(SD=5.22213),
A AR A 13.74(SD=4.0168) 2 UEFY} 1.8%0l] TS B
I AdAE e A AUHOE SolA T FEE A

A e FYPES BT

2

o>
o
2
=}
ox
fo
™
)
2
=)
W
o |
o
o
[‘Ll1>1
)
f
kl
_>|i
o
R
v

4 Agel B4R g w

q FAA e Y@ Az
WEHo] WAt Zoz UEhdth AGS F Agehgol
4 Avoln AALE A3l BaY BAH SHoA ke
SEE Vsl Aol eds Bretn o3 4o
WE A7 wwwdel ARHose & & AUk

Hocevar-Boltezar 5(2005)3} Jessica 5(2010)2 CI 4°% 3 JIT,
SH: o2 6719 Fof] &8 BT 24719 Foll= NHR2
FE B 4o AAAH wdE 9 24 Yo dFET
sttt 13y ol Je HolA o] A EE v 3
o2 G Hlwg o] AFNAHE AFeg-old F
o] 52 ¥ FEo] "oXE ZASE JEIT Margreet
5(1998)2 AolF5E F wgAE0] AFegol4 Fox 7
FFE AZshe WAt ZAdjIE vls) ZA vebdtian
B13l3 13l Hocevar-Boltezar 5(2005), Evans®} Deliyski
(2007)9] ATFANME F& T 2Ag7|7te] dojd wat HAp
Ao AZFgo] FFHAN AYAE 4JY FEHAE A
o7t U= AR Rustkil Uk ole AoAEFE F Aot
o]2] Flel = BF-staL o] o]Fo = 3] HAY HY
Uz 71Ee] B84 So2 A3 Algtde] 9% vH W
P& A g E2 AE dAGE R ZoE B 3
THDarrow, 1987; Schupper et al., 2000; Gfeller et al., 2002). &
A5 2 ANAHY Jde vlE dFefola Al
st o U 4 A4S JERRSIO Y ok AT
E7 vl & o $H F Azl HlE| v A7 das
Hol= Zo & YEhgth ol Ao WAr|2e 7P, ¥
g3 4 gk A 2 A 24| FARE Qg Ao

2 4 TH(Kelchner et al., 2010).

RSN

h

2429 SHBE H7H HM2E (2015)

A, TAE ATE Tl AAGFE F AF9o]4
@ AR Ao Hla] e dRAge] S Hole A
o2 Yty HFstel A3 Aols B8 F AGS vl
WS o BAAY Hdo] o e A4 TS KA
I FFUAL e 208 vegth /1F ool A i
259 AL #AEE i A4 SR AAS A
ge A&H 0w Ar|Ho & A F R HeH S
T 7AW 525l i) Wik ARE AFsta gl 54
& Az o oAHeS AA FohHugh, 2004). ©] ATl
A 2349 #E | R dg FAE AAEASIE 7
AL HolA e AL ATt VA EAH FHAR
B & o} Jeffe} Fan-Gang(2007)= Ad B AT =2 s
Hiokel Fub A1 vl T2E Mste sEo] "ol &
=3 #AHAS A5 o| AsE Futel| gloky Rysta 9l
Qian-Jie 5(2004)2 i 49 W¥FYS FHAT= &4

of
E)
')
e
off
)
o

TE=

oA Fr wee] Watsh Adse] FHE B W
4 Frkn Bsha ek o F # ul, Fukgeh A7HA
A (spectral-temporal cue)] HFE3IE FUAIZICOZ 7|5}
£ Ho ®g&s] st nF ke &gy ouA= Al
stAl el 2 g Al sk Aol dad Aew ®A
(Qian-Jie et al., 2004; Laneau et al., 2006; Jeff & Fan-Gang,
2007). =3 o] A7 11de @] SARA FF5 Z7] A
o M& AX7beA =T
AR, B339 Ade FA Z2aHE T8 T ol
R B, S, R, L EFA AL RGO} QIFehe-ola ok
P} Lol A W& vekdl Wi G, R, B, SolA= 2 w3t

oot fr o

A F FER, B, 5)9 #Ed A& A
& 5 Utk hellA] vl B upel o] lFehgols
2 A4AY g vlg) r|2HoZ By A o
¥ 5ol AdHNA TA Fox & 2

aFth Sabah 5(2010)2 oiFS F <
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