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A Study of Correlation Between Acoustic and Perceptual
Parameters in the Patients with Vocal Polyp

Hyun Doo Lee, MD', Yi Seul Jeon, MS’ and Ki Hwan Hong, MD"*
'Departments of Otolaryngology-HNS; “Speech therapy, Chonbuk National University, Chonbuk, Korea

Objectives : This study aims to investigate the correlation between the measurements of Praat as an acoustic evaluation and

those of GRBAS and CAPE-V as perceptual rating tool respectively. Through this, it also tries to find out parameters to which

attention should be paid when an evaluator, who is untrained in auditory-perceptual voice evaluation, conducts voice evalua-

tion with objective tool. Materials and Methods : Voice samples of this study were 33 vocal polyp patients(23 males and 10

females) who visited our Department of Otorhinolaryngology. They sustained vowel voices of ‘e’ were recorded and acoustically

analyzed. Results : As the results of correlation analysis between GRBAS and Praat measurements, G scale and R scale

showed statistically significant correlation with Jitt, Shim and NHR. And it is found that B scale represented significant corre-

lation with Jitt, S scale with Shim. As the results of analysis on correlation with CAPE-V and Praat measurements, OS scale

and R scale showed statistically significant correlation with Jitt, Shim and NHR. B scale represented significant correlation
with Jitt, S scale with Shim. Conclusion : Although, both GRBAS and CAPE-V were highly reliable, in comparison between
CAPE-V and Pratt, more parameters that showed statistically significant correlation are observed, which implies that VAS has

more potential to make detailed evaluation than ORD.

KEY WORDS : GRBAS scale - CAPE-V scale - Vocal polyp - Acoustic analysis.
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ness)= B7FSHA] Xkl @A S (quality)ihE H7keith=
wo] AAE T Qi CAPE-VE 24 AZ-91A] H71&
AN3F Eqt® JEGLOm H|wA Xof Wol 2o]al §l=
A2 7hearoleh A1 242 o T1A E (visual analog
scale, VAS)E ZRFAQ] FFE(0S), AXAER), HHE A=
2:2|(B), FoIR= 28©), 2= (@), &2 271 ¢ 6712 &
=5 B7Fete] 5739 ARkAQl Az B ol S| o
o theFt ARE Al 4= 9tk GRBAS7F &-4THS 71t
+ Tlo] AAE = Aof| vhel, 55, 59 e, S8 2
B7Fe = Qe FEEo] F7kEo] Qlvk ey Bk 7
2|% 7} Likert 2 %ol B]3] thas W 3g-g welek>”

L] F W] TS Hekshr| flall, dA el F
TS B esto] AMESHE 797 Wk tlEo] AkAdl
ARl A7 ARk A7} theksiA| dqtElo] $ko
] B A Jitter, Shimmer, = HNR(harmonics/
noise ratio) ¥} Z-2 % S w3t F7H e

Q1 Bkl oFEel WAS Bl o AFEUL” Wolfe 5°
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Elo} 74 AAE Fo) AL FEE o] PAS Amm
A sk, AT Az 2w A W4T sk 24
o] 3ol MDVPe] of3] stetulels w5 neje o
Shimmer7} 714 AFA7} 945 1 th0] NHRo|% Tk
R sl on] AEAEE ATk HLS o] AT} 24
the ) ek QAATtol 7)25}0] Shimmeroh 4744 2
Sfo] o AR HISIICE mEhA] 2 oA, 1)
3RS Hol Al $3 XS e m, X2

Fu
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1
Hof| oJgt 344 H7HEH(GRBAS, CAPE-V)9} 34
7152 A ol ARGEl= =<l Praate]] of7F Ayka] A
o) A S i A8l B 1A} gk 5 Praats S5to] &

&= W91l Fo, Jitter, Shimmer, NHRZ} GRBAS, CAPE-
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AR OR 54 HstE AstaLAt sk 2= AT

FEM

2 2 AOA sHSRRE ARMI= oA 3 5 S| =Al
(Plantronics, Audio 625)< 28514 8o ¢t uto]=.9] A7}
5cmE A g & BRI} 7HsEt wolet A7|= 3%
2 oll/E et 13l ol & 33 ol Akl Comput-
erized Speech Lab(Model 4,400, Kay Elemetrics Corp.
USA)= o8-8t Hashlon, 2 3382 22,110 Hz
&2 AAslnh =50l AFEE g2 ] AR £
& ALIR 7P ePgabE 2500 msollA 1M232)& =
sfo] 7| AS=3k4=(Fo, Hz), S0t H-5-&(itter Percent, %),
212 HZ=L-(Shimmer Percent, %) 12|31 22 of] vj-2H]&
(Noise to Harmonic Ratio, NHR)-& E-45}gich &2lo] Azt
A FAE R R e SR 22 E 01l Praat(Boe-
rsma-Weenic, 2005)E ©]-83to] SaFeh4] HelS SATH

RAjof) ALESHAC,

olo
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3. FX[ZH 24

B7HAk= 3319 s9E SR mAE SRR E 21
E8F0] GRBASS} CAPE-VE Ad|2 H78iict 2=
B2 EA o m Astelom, AE SRS A
WA 941, 427 A s = o AAE B8 dde = 5
%At} GRBAS #412 3/49] AukA]l 4 Hae] e s vet
W= Glgrade), A% =5 YW= Rroughness), 714148 4
EE YEY= Blbreathiness), 724 J=E5 Uehi= Alast-
henicity), 778/ AEE Uehii= S(strain) 5701 tisf 47
e & Grpste s shqlet 2k Ao tigh 5520, 1, 2, 32
o] A0 538 7)F0 2 Yo 08=44), 18=4%,
2=%%, 3=A1), AAl= o] 45HA|19] St &, 05, 1.5, 2.58)
© A% U 4 7] ditoll o] A 92 79l
= 0571A] Al E8dsto] AISE 4= Sl=s 519lth CAPE-V
(ASHA, 2006) £-41-2- 100 mm2] 91421 %= (visual analog scale,
VASE ZHEARI FFwE(0S), AXIAZ|(R), HFE A= 2E|(B),
FoAt= 220, =), =9 27| 5 6719 =< B7F
Shelch

4, EHEN

Praat®] 33514
CAPE-V £%479]
-2 SPSS 18.02 Al
CAPE-V] Z17to] AiiAl= 1]ol&o] JE/48A 4> (Pear-
sons simple product-moment correlation) 412 £3}o] 11
ARES) Sl BASIAct WA 7 ARES S 4l
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7] 913} Cronbach’s alpha(®]3} o) A& =434k
GRBASY] #H71x} 7+ A2 %(0=0.877)$} CAPE-VE] B714}
7F AR S (=0773)= H5 A= gkt 4=20]9i)

2

1. GRBAS SXX|2} Praat HOl ZH A2H|(Table 1)

Praat 91913 GRBAS S7%J0llA A, S, Fog A<l v
Ao A FAX SR Fogt A BtE GHE= Praat
o] 471 §IQ1 5 37K WlolA] Fofgt Al E Helom
7 #ele Jitt, Shim, NHRZ Urelytth R = 379 ¥
oA F-olgh Al g Bolon e Wl itt, Shim,
NHRE UeFTth BH %= 1719] HloA] f-2jgh AdtA|
£ HYlom HHAUAL JittZ et

2. CAPE-V EXX|2} PraatQ| Ol 7F A7(Table 2)

Praat "1} CAPE-V Z3x|o|A L& A|Llgh U R]of A
BAXCRE folgt AAE B3tk OSH %= Praate] 47K
Wl 5 3709] BIRlofA] f-olgt A S Bolom T ¥
¢12 Jitt, Shim, NHRZ UEFGTE R&E= 3709] #HelofA
Frofet A Bl om T ¥l Jitt, Shim, NHRZ
Efyit) BE = Q] HloA Rt A S Byl
AR Jitt= UERth SH == 1709 BijloA £-9
FAHTAE 2o T Hele Shim® UeRgth
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3. GRBAS, CAPE-V ZEHX|2} Praat QI 7 AA|(Table 3)

1) GRBAS®} CAPE-V F od H7lw~17} 434 §714
et 7HY fAke ks d 4= Q)R] Tetsh] flal Bt
T 2 2 A E S W] Praatat Bl agk
A7} GRBASY] GH&9} CAPE-VO] OSHEE Fog A€
g BE BRIoA FAH O E {3t Al E etk G
Tl BAFoZ fogt ARt A7) 0373~0.5622] HE
Ho|m, OSHEL 0460~0.6142] HE Kol Ao & el
o} o5 7H w2 A AEE el ¥l Gl OSHE
& T%E Shim(p<.0D)Z Uepgct AR =S ARzoz 4
HHEH, CAPE-V2] OSEHZ7} GRBASY| GZlxof H|3l Fo
£ At BE wlof| A AHErt o] 2 A0 R YERyth

2) o] =23t 2lEoll Qe A== ARAY Bt &
Aol Aw=Z UEhf= GRBASS RH%E, CAPE-VE RAEE
B| w3} AuH(Table 4 GRBASS] RHE9} CAPE-VE] RYE
£ Fog AJgt BE wRlo|A] FAHSR Fofgt At
AE Bt GRBASY RY=E= FAACRE [ogh 43t
w7} 0.448~0.5582] H9|1S Ho|n CAPE-Ve] RAEE=

0.534~0.6379] W15 Holi= Ao 2 Yeyth olF 7 =
S A HEE Hol Wl GRBASS RE =S} CAPE-Ve)
REE % Shim(p<.0DE Uebgth ABAEE AlF2HC
2 Al R CAPE-Ve RHEE7F GRBASS] RHE] vl&)
FoE AlQlgh i WRloA] A7} o -2 210 &2 YElyth

3) WA Al A& Atele]l 7HAo] QlojA F7] =) Q8] A
Aule A2 BAE AR VA SA0 AEE A=
GRBAS®Q| B %=, CAPE-V2] B2&=% v|wst A7HTable 5)
GRBAS?] BH &9} CAPE-Ve] BHEL Jittol| 4] EAF O &2

Table 1. Correlation between Praat parameters and each GRBAS
scale

G R B A S
Fo —.063 —.149 A71 .307 112
Jitt 377* 459%* A410%* -.012 017
Shim 562** .558** .140 129 .360*
NHR .373* 448" —.140 —.059 066

x 1 p<.05, 5 : p<.0l

Table 2. Correlation between acoustic parameters and each
CAPE-V scale

(0N R B S P L
Fo —.142 —.190*  .023 —.104 —.402* -.053
Jitt A467** 534 460** .073 264 —.051
Shim .614%* 637213 448** .385%  —.054
NHR 460 534* 077 -.013 —-.108 —.052
1 p<.05, %% I p<.0]

Table 3. Correlation between G in GRBAS and OS in CAPE-V

GRBAS (G) CAPE-V (OS)
Fo —.063 —.142
Jitt 377* A7
Shim .562** .614**
NHR .373* 460%*
# 1 p<.05, #x I p<.0l

Table 4. Correlation between R in GRBAS and R in CAPE-V

GRBAS (R) CAPE-V (R)
Fo —.149 —-.190
Jitt A459%* .534**
Shim .558** .637**
NHR A448** .534**
# 1 p<.05, #x I p<.0l

Table 5. Correlation between B in GRBAS and B in CAPE-V

GRBAS (B) CAPE-V (B)
Fo 71 .023
Jitt A410%* 460**
Shim .140 213
NHR —.140 -.077

x 1 p<.05, %% I p<.0]
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Table 6. Correlation between S in GRBAS and S in CAPE-V

GRBAS (S) CAPE-V (§)
Fo 112 —.104
Jitt .017 .073
Shim .360% 448**
NHR .066 —-.013
1 p<.05, xx I p<.0]

e AUTAE Bt ATAEE Al Ao AvE,
CAPE-V9] BA =7} GRBASY| BA ko] v]3|| A= 7} ¢
=2 7102 e

4) et T BEE =R Fesh WAy 713
S A9 AwE Yehf= GRBASY] SH %, CAPE-VY] SH &
£ v]w3t Z3K(Table 6) GRBAS®] SH =9} CAPE-VO] S&
L= ShimollA] TAZCE FoJet AIAIE HSlh A
A2 Ao g A HH CAPE-V] SH %7} GRBASS
SHwof| vlal] AT} o] =2 A0 5 YERTh

-1
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SHEHIIE ol AR B SAFN
%5 x0T $XET 5 ol SAPNS WS el
| 2 % 91, SHAR,

TAA AwE AASE 4
& PRS2 Aw Ayt

AR delA SRS S48E S SHoA
5t d) wol AFgE| = 7]7]12 MDVP(Multi-dimensional
voice program), Dr. Speech, Multi-Speech, CSpeech, Visi—Pitch,
Praat, PCQuirer 5°] 310, o] & 5383} % o 714
7 GhEa S5 flol = AREE= AR 4]
& MDVP, Dr. Speech, Praat 5°] 9t} Praats= H|wd 2|
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=4 9lo] GRBAS2} MDVP2] Q1 7F AFHA| AAtof A, G
A= VTI(voice turbaluence index), NHR(noise harmonic
ratio), SPI(soft phonation index)o|4 7HAF AAIA 7} =9k
RHEE= NHRY £ ARIAIS Bk stgon” Ao
Z9 RS giike. 2 GRBASS MDVP 7F Akt o1+t
Al MDVPQ] W%l 5 GRBAS &= =429} AHHA0] =&
Hele S5 ®o] Wil %A (ita, Jitt, RAP, PPQ, sPPQ,
vFo), 4= o] el Z7A|(ShdB, Shim, APQ, sAPQ, vAm)
2} 3gir). T12)a1 GRBASY) thiE9] Hwl= MDVP ®el
S} Aol =9kAINE AR ERte] MDVPS} R0l /gt
A Hol= ®ilo] glriar &kt

E AGR0] A3t GRBASY] tf-£9] A= Praat®] 4
2|2} FA Al E Holr, e Q2 Shim 370G, R, B),
Jitt 370G, R, B, NHR 270(G, R& Z¥=rio] 2 S #o]
SN IS Hol= WHelo] H Ao & eyt &
UsA| AXE= IS Hol= Welo] gl AR e
Wt CAPE-VE7X|9te] AatA +4] 21} OS, R, B, S,
P %= Praat®] 429} {25t AHaAE Holw, OS, R,
B, SHE= ¥4 A, PHE= o S B
e ¥l Shim 47§(OS, R, B, P), Jitt 37}(OS, R, B), NHR
27008, R), Fo PH(P)E GRBAS =49} 3-AF1A| Shim, Jitt
of|A 7t A S Hole WHelo] B Ao UEht
o} 5o A 2]l Hr= PAHER Fosl 59 A
AE HYth o= 5202 8l At FA7F S71sHA =
o] FA49] 7|AF k7L FolA|A| H=t] H7HREL olE &
Lolo & gt gk Ao £ 4= Qlrk

AEE Y] 52 &5 Wl g wrot ¥ o7t
58] A P | w2l a7t 7| Elof 71414
o] A2 (breathiness) ¥ £14~2](hoarseness)” | UA| o} Ao
TO| YA el 7141430 Axelet & 4= Qlk e 7]
28]7} YERE CAPE-VE] B&5o] zofx 1§
H|E[Z 0 &2 Yepof gt} 2 A ofA= RFH e R
A E HolA] (SkAIT, 71414d9] Ar7) Adk4
FE-2 vhE Ao A
< 3719 s=9 WeiE
A0 8 7t Ho| o] g da) weo] zlom, &
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BIFATE A5 S5 wolo] ujgabat
= o] Zojar & 4= QlekY 2 ¢170] GRBAS 9} CAPE-
74 A7), 4% wolE ekl Shimeh EHolE e}
AHUAE Hol= M7} go] Ly}
A3t i) 9le) Az 2 o, g
% 2A10] A 7} Al St wiel % Shime} Jitt ¥igle]
ot o)t Hastoln & 4 9ok
CAPE-Ve} GRBAS®| A& vk A, o 5 o]
3 ATMTAE BH oL CAPE-VOA] Praat®] WHelvt &
Rt HHAIE Hol= ol ¥ B Ao = UEy:
GRBAS®] 9|3t A2 B7h= &=, 4] vi/dAde 3
7¥eE 4= 9l o] EREA] o= Ao ®hell, CAPE-V&=
S5, O] v S BUH o Al ol HER AR

2~ o)
T

=

Elo] 5/ ool tigh Hrt o thfet ARE Al 4= 9L
o} 2 Ae] At HrheAt 1F H7) R0 Atol & IjE A
© 2 3|48 4= 9ltk CAPE-VE} GRBASS] A EE H)
st A3k CAPE-VY] 944 =7F GRBASS] XG4 Hr}t 7Y
BA0l AAAT} ] S-o5t AlMITAE Hol= Aoz U
epytt}. Karnell 572 CAPE-VQ] A4 =7} GRBASY] Al
AR SAS vAEHA Brksk=tl fefshetal g
Aom] Nemr 592 GRBASE %719] Al4A4ol 7o
T CAPE-V= 37}9] nlA|gho| AFdo] Qluhal skc) & o
o] A3} CAPE-VE] &A= 71 GRBASY] A2 wof 1)
3 o vAsHA B7FE 4= Qlths AP AL} ek 2t
= =29tk CAPE-VE} GRBASS| H7IA} 7t Al Ba 2
I F JrEEAE B aAlSs 70 OO 2 AIRERRE 2340
A0 2 Yepytt) CAPE-V(0=773)2] %-9- GRBAS(0=.887) X
o} J7EAF 7F AR 2 A0 2 Uit o] CAPE-V
7} GRBAS Xt} At o = g@7iatol| o5 F3FS © wWol
= o &5 4 O‘E} weba] 7 Aol A2 A 27
o 7R e =2 A0S 47 A= CAPE-VE
T} GRBASE AHgsh= Ao] B Agels H7t H3o] B
B7RAe dRjeke CAPE-Ve] digh 3w upet Ay} &
2H2 4= glo. B & GRBASS CAPE-VE ¢ Waisto] A4
3= Zlo] o]AF&0l HR|ZFA B} viHo| E 7—]0]1:]-17)

2 Ats S/3kgol ot 534l et digh At
ojug =3 Atoa= Ai&-ERto] ohet A 1t HES
olZ ooks} o P B A= B PARCR- e = R A= |
Ao 2 3t o9k Q35 Aotk

B ol Qo) 29 3 E gAko. 2 GRBASF CAPE-
VE AHE3E BAZA] F7P I} Praate AHSSE 214
H| w3kl GRBASS] TR Ho] Hrl
Praat®] S22} A S Holn, st AX== A

e

ial

o\«
=L

3:0

FO A
‘C‘T

TAIE Kol wigle] gl Ao = yeyiet o ¥l Shim

370G, R, B), Jitt 37H(G, R, B), NHR 27}(G, R)Z Shim 2 Jitt
oAl 7ot oFA AR Kol Wiolo] W Ao & LERTE
CAPE-V] A4 B4 A3k Shim 470(0S, R, B, P), Jitt
370(0S, R, B), NHR 27H(0S, R)ol|A] o4 AFaiA| 7} viet

O, Fox PHEQ} 20| AUTAE H3th GRBAS &4

A2k FAFSHA| Shim, JittollA] Z3eh F4 A4S Hol= ®¥
olo] wke Zlo 2 LERyith GRBASS} CAPE-V & A4
© 7 FosiA JHAIE Hol= W4E0] CAPE-Ve o
W2 20 & UElth o] CAPE-VE] A4 %7} GRBAS
O Y= Kt o] AdstA H7FE 4= ol Ao ® 24
= Qlek whebA A% SR S-S gAte 2 PR |ZE Brts

Zegek o Steo] W 7k Blo] 2k welof] tigh Sk AL
A7} lojof & Aot

FAEIA:
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