2] i e e e e Rl i Bl
A 28A@ A235 2017

A MO

A7 2 S )

SAT SR o olu|elFak ! Ea|n Al olol e
AR AT SFI Y 9l o]u] 13}, ¥ B AR SFE QBT s} elo] g m Bty

=1 ol 5 =2 =3 =1 2134
ALE - o]Af - WEE - wilE” - o]} - HeH

Auditory-Perceptual and Acoustic Evaluation in Measuring
Dysphonia Severity of Vocal Cord Paralysis

'Department of Otorhinolaryngology-Head and Neck Surgery, Pusan National University Hospital, Busan; and
’Department of Speech Rehabilitation, Choonhae College of Health Sciences, Ulsan; and
’Department of Otorhinolaryngology-Head and Neck Surgery, Pusan National University Yangsan Hospital, Yangsan; and
‘Department of Humanities, Language and Information, Busan National University, Pusan, Korea

Geun-Hyo Kim', Yeon-Woo Lee', Hee-June Park’, In-Ho Bae’, Byung-Joo Lee' and Soon-Bok Kwon'

Background and Objectives :

The purpose of this study was to investigate the criterion-related concurrent validity of two

standardized auditory-perceptual assessments and the Acoustic Voice Quality Index (AVQI) for measuring dysphonia severity

in patients with vocal cord paralysis (VCP). Materials and Methods :

Total 210 patients with VCP and 236 normal voice

subjects were asked to sustain the vowel [a:] and to read aloud the Korean text “Walk”. A 2 second mid-vowel portion of the
sustained vowel and two sentences (with 26 syllables) were recorded. And then voice samples were edited, concatenated, and
analyzed according to Praat script. Two standardized auditory-perceptual assessment (GRBAS and CAPE-V) were performed

by three raters. Results :

The VCP group showed higher AVQI, Grade (G) and Overall Severity (OS) values than normal

voice group. And the correlation among AVQI, G, and OS ranged from 0.904 to 0.926. In ROC curve analysis, cutoff values
of AVQI, G, and OS were <3.79, <0.00, and <30.00, respectively, and the AUC of each analysis was over .89. Conclusion :
AVQI and auditory evaluation can improve the early screening ability of VCP voice and help to establish effective diagnosis

and treatment plan for VCP-related dysphonia.

KEY WORDS : Vocal cord paralysis
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- FUiA%(laryngoscopy), ¥

Qlct uhe] §xof upal FAke
B2 QI3 e R Ao 2 SAdAE
Adiute]e] F7HE $lsiA
EAE 25 AT (laryngeal videostroboscopy), T F A%
AAHlaryngeal electromyographic), 23F8H2] 7} F7]<]
A 7} A 2¥ 7t go] ET o] FollA] 3k,

7]oﬂzﬂ;<4 7gl;<]71r7<—1 3:17].: §};<]—V] % AL =850

ks ‘%17]'—1___‘ Multi-dimensional voice program(MDVP, model
5105 ; KayPENTAX, Montvale, NJ), Praat(Paul Boersma,
Institute of Phonetic Sciences, University of Amsterdam,
The Netherlands, www.praat.org) ¥} -2 445 B4 (pertur-
bation analysis)8412} Analysis of Dysphonia in Speech and
Voice(ADSV, model 5109 ; KayPENTAX, Montvale, NJ)Z}
Speech Tool(ST), Praati} 2= A ER E A (cepstrum anal-
ysis) O &2 BRECEY HF 54 Wl 327] o) 37 (cycle to
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o] 5 W2 QoA AFHAE T o]fet AVQR= A\ 2t
A 7} GRBAS(grade, G)2} CAPE-V(overall severity, OS)
ofo] AIA & =0 Ao 7 W gk 7120 ghato]
T AtollAl= 56789 RES tAC R AVQIE A58
gom thE dojd A= vRHA|R AVQILE FA|7H4]
B} 9] 2 AERIAIZE BaE Q)

ol HEF= H}%oi 2 Aqtolld= AdoimbH] Heka)
RAFA|E 7F0] o Aol B sl A7 W}
GRBAS, CAPE-V2}2] 4 5}_]'7_74]§- |=1x) 4 ooy ol S =l VAR
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Hrtol §-83 A2S ABshAaL Tk
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B AT BAS F FEUAY, FRAERE AT
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]5“4 wlo] = (Shure SM48, Shure Inc, USA)E AH8-313ith.
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6. AVQl &4

AVQI 3742 SMEY] 785 ol ARt A =&
£4o] o] FofxH Maryn 5] ARt Praat 23HE 4 3]
FAE ALY AVQIE FASHE G52 o33t 2
t} ; smoothed cepstral peak prominence(CPPS), harmonics
to noise ratio(HNR), shimmer local(SL), shimmer local dB
(SLdB), general slope of the long-term average spectrum
(e, Slope), tilt of the regression line through the long-term
average spectrum(e, Tilt). |83t SAHEE-L Praatof| Al
BE 4B R ZYrbssi Anghe daEvde Ay
shic. AVQL 24 FAAS ()3 2k

9.072-(0.245xCPPS)-(0.16xFINR)~(0.470xSL)+(6.158xSLdB)-
(0.071xSIlope)-(0.170xTilt) (1)

7. X2 2|

A7 242 R, version 34.0(The R Foundation for Statis-
tical Computing, Vienna, Austria) and RStudio 1.0.143(RStu-
dio Inc., Boston, MA, USA)S FallAl 4=} 3ict. 4 x2H4]
B7toll thet H7RRE /W A2 =5 2e1sE7] f1ehA intrarater
correlation coefficient, interrater correlation coefficient(ICC)
B BA4E s Wg 1 AVOL AA7H B7KG
0S)°] Aol SURE AHE Fal $ol4S AZslac
AVQI, G, OS 7+e] AFHEA-2 Pearson A4S FallA]
ASIAAL Fol422 95% Tt A1 et &4

of 7rd At 7hs/de EIslkr] flsiAl AVQIL, OSell gt
ROC(receiver operating characteristics) 5-41-2 AA|5F59t),

Z o

1, AVQI, Grade, Overall severity2| ZIEH?

1) AVQIQ| ZIEtZH H|m
A 7F AVQI9) ghe Hlwdt A, FARETS 29410,
Adjobe] Jgke 58+2 02 *é‘

E9] vl
2) Grade?Q| Rtz H|w
At 71 GO S vlast Ay}, A ope] Zgho] A4t Xtk
of| Hsf LHE 5-4J9] proportion®] =3 TH(p<0.001).

ZA3}4= Table 13} Fig. 19 AAI3k%Ch

3) Overall severity2| ZITHZH |

ek 7F OS9] 7k |k Axf, F/Rw=2 18.6+10.3, 4
tfupeE] Aok 50142242 Ajula] Hehol A 2419] Zlo|
A S = 1eH(p<0.001).

4) Mrhotd|e] HAx|oi| w2 H|w
Adjupa|e] $fzjef] w2 A vlaet Ak 2 A
upa]e] zpo| & BEAs A3k AVCI, G, OS #-2 #pol&
2] 9¥oktH(p=0.073, 0.183, 0.129)(Table 2).

2. AVQI, Grade, Overall severityZt2| AZHEA

AVQL, G, OS8] AHEAIE E48 A3k AVOR= G(r=0904,
p<0.001), OS(r=0.926, p<0.00)2} &2 AHTA S B o,
G OSQH= =& ARHA (1=0.924, p<0.00)E e

t}(Fig. 2).

3. AVQI, Grade, Overall severity2?| Zt
et Adeiui] ko] SAdel dhigt 2 X 5
& FRls] {4 ROC 34 A4S AAlsklar 1 4
}+Z Fig. 39 AASFATE AVQIQ] 3%, AdupH]E ¢j=3)
ﬁ‘ﬂé 7)127ke 379(AUC=0.901, YI7<=86.7%, Eo|%=

4%), 2413} M2 9012 2 0|3tk GOl A 7]
%:«%AL 00(AUC=0.932, 917-%=91.0%, E°]%= 89.8%) ©]
093201 lck. 0OS9] 7%, = e 30009 4t

o o] o] WiZE, Holk, 2A5; WA
2 747} 87.6%, 83.5%, 0.897°1%th

U2k

a

# @A Aeoh) 249 F3E
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Table 1. Comparison of AVQI, Grade, and Overall severity according to group

Normal (n=236) Vocal cord paralysis (n=210) p

AVQl 29+1.0 58+2.0 <0.001**

Grade (G) 0 212 (89.8%) 19 (9.0%) <0.001**
1 24 (10.2%) 77 (36.7%)
2 0 (0.0%) 74 (35.2%)
3 0 (0.0%) 40 (19.0%)

Average 0.1 1.6
Overall severity (OS) 18.6+10.3 50.1+22.4 <0.001%*

xx 1 p<0.01. AVQI : Acoustic Voice Quality Index
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Figure 1. Comparison of AVQI, Grade, and Overall severity according to group. A : Boxplot of AVQI. B : Boxplot of Grade. C : Box-

plot of Overall Severity.

Table 2. Comparison of AVQI, Grade, and Overall severity according to VCP side

Left (n=132) Right (n=78) P
AVQI 59+1.8 5.6+23 0.073
Grade (G) 0 9 (6.8%) 10 (12.8%) 0.183
1 46 (34.8%) 31 (39.7%)
2 53 (40.2%) 21 (26.9%)
3 24 (18.2%) 16 (20.5%)
Average 1.7 1.6
Overall severity (OS) 51.9+20.7 47.0+24.9 0.129
AVQI : Acoustic Voice Quality Index
712 g7} GRBASS} CAPE-VERS] AHTAIE EoIshyiel. 4o vigEo] mF x3lEo] Qlo] SR o] S5kof &
S BT Y27 g7t Aute) AuwAs BT AYel & Xéf‘a B4 Aihg S agkElo] irk w3t
© 2H AVQIZF Adimbe] 3/39] el qlojA] frastth= AduirhH] Hee] AVQIZF B & A GO HlEollA = gkl
Ae & 5 e, 4= QL. GOl 7ol A AR Gool Hlgol oF 90%, Gl
B oATe) AuhE BolM ohe T 2L A7) oelg dg o uigo] of IO%OJ wh, Aeiube) ekl Gl-2-39)

= AT AA, Joivpe] 242 A 50l visiA | 2
el AVQL G, OS g HEIlAL, $AIA 22 #2137t #}o]

Aol Aake AR H 2 g
eire] ArkEa Axsteck

7} ZRl=|Sick Hﬂﬂﬂ ]}
AVQIE YERf= A2 A

71 /Jdjutu] €] "41* A} g0l A= (mild) 2] Adiot] &
A s AR S/3H7PL 7hs AR Algksevere) A
s

ope] S-S AAEY BAS BN Sl FEES
WA

g0z Bmgn FANOE folt 5
otk Ariubule] 249 9 xjef) webalz

A QAT 25 Aol A= mh|

median, paramedian, adduction 5

F o ou] gt 20E U2 5 9
=4, AVQI =3eh 543 ZA14

<0.001), OS(r=0.926, p<0.001) 710 =2 Ak

3k thE 2lojd A-EolA = AVQILH

FOJ3t Zfol7} Bl

= B Ao 942

02 Lpieo] H AT

Aolek

7+ 1]
%S|
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xwa B71 G
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Figure 3. ROC curve of AVQI, Grade, Overall severity according
fo group.
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Figure 2. Scatter plot of AVQI, Grade, and Overall severity. A : AVQI-Grade. B : AVQI-Overall Severity. C : Grade- Overall Severity.
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