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Objectives: The purpose of this study was to confirm the responsiveness of the Korean ver-
sion of the Voice Activity and Participation Profile (K-VAPP) after surgical intervention for
various voice disorders and to explore the correlation between changes in the K-VAPP sub-
scale scores and other measures, focusing on auditory-perceptual estimations. Methods:
The K-VAPP was administered to 90 patients with various voice disorders who underwent
surgical treatment. Along with the K-VAPP, pre- and post-operative vocal assessment re-
sults after 3 months were compared, including psychometric, acoustic (both spectral and
cepstral), electroglottographic, and aerodynamic assessment. In addition, a correlation be-
tween the differences in the K-VAPP subscale scores and Grade changes of GRBAS (grade,
roughness, breathiness, asthenia, strain) scale was explored. Results: After surgery, the total
score, activity limitation score, and all the subscale scores except ‘effect on social communi-
cation’ decreased significantly. On the other hand, the participation restriction score and
‘social communication’ subscale score did not show significant changes. The responsive-
ness was supported by improvement in several psychometric, acoustic, and aerodynamic
parameters, and correlation between K-VAPP subscale scores and those measures. ‘Self-
perceived severity’ and ‘effect on social communication’subscale scores showed significant
correlation with perceived severity by clinician. Conclusion: In sum, the K-VAPP was con-
firmed to be sufficiently responsive after surgical intervention. It is clinically significant that
the participation restriction and effect on social communication did not improve after sur-
gery. Further studies pertaining to each etiological group are needed.

Keywords: Voice Activity and Participation Profile, K-VAPP, Responsiveness, Voice disorder,
Surgical intervention
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5ol thste] 7129 A &7 o] 8% FFuAleE
(laryngomicrosurgery, LMS) ©|2]o]| %= CO, #|o| A (Fink et al.,, 2016),
H2 t}o] Flo] A (pulse dye laser, PDL; Byeon et al., 2015; Hwang
et al,, 2013; Mortensen et al., 2008) 5 &|o| A& ©]-83F LMS/} &
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] o] 8EH, HZoll= T2 B2 &of o] FEH QlAtEE}
ZF&(potassium titanyl phosphate, KTP) o] &7} Aol 24, &
59 3 A B o U 2218}5-(hy perkeratosis) Tl
Z(leukoplakia) 2] A7 ¥ o2}, 715 (sulcus vocalis), ATl
5 (vocal cord scarring), /gt ¢F 5] LMSY| &850 9-4=3F
s AZo] Ha1E] 31 Qth(Murono, Endo, Kondo, Wakisaka, &
Yoshizaki, 2013; Sridharan et al., 2013; Young et al., 2015).
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Azt et 2/9] A 7l Hrks B e] Rt AlA o 24
< & o)A Ao EA| < (laser cordectomy)©] 0] F0ZICH(Fink et
al,, 2016). AAEH A FHsl= AofjotH](vocal cord palsy)]]
telid = EEas Ahdste] nhS AuE WA IVAE
2 (thyroplasty; Buckmire, Bryson, & Patel, 2011; Kwak, Tritter,
Donovan, & Ongkasuwan, 2016)0|1}, 3]%-5 2 Ak (hyaluronic
acid, HA; Lau et al,, 2010; Reiter & Brosch, 2012; Wang et al., 2015),
27} A22)(Benninger, Hanick, & Nowacki, 2016), A7} Al o}
A2 (fibroblast; Chhetri & Berke, 2011)2} -2 274 E-2 Altfj<Lo]|
Tt Ao &S 7NN = AT Y& (injection laryngo-
plasty)o] d&] o] Fo{2] 1L QltH(Young, Smith, & Rosen, 2013).
olefgl 5474 5 ol F.0] 2-49] 2 wisol ot 7k o
Sk A9 Frhe5S 8 o] FoXItHMa & Yiu, 2011). 71 F
2|&A 4 Hrle 2 = 2470 ]9 (Voice Handicap Index,
VHI)7} 714 g8 o] &%= %(Kim et al., 2007; Yun, Kim, Son, &
Choi, 2008), KVHI €Jo] 22 ko] = wlokelo] ejezof A1z
% E7ZA 54 95 9 Hol ZRo}ol-FRHVAPD)
o] 9lth(Lee et al,, 2016). K-VAPP= KVHIQ} = 2] <A 71554 ol
77} £ F(International Classification of Functioning, Disabili-
ties, and Health, ICF)2] £9] 7z}slo] 240 o] &&=} 2fo]
il ie] Bk R 24 5 i ol slck S48 o
ool 5748 5 At S48 EEE0l 7HelAl= Al olH,
o Alof2: ‘olH Abo] 24 BaS A= SolAY Hsh= A
= OJnIsh=t(Ma & Yiu, 2001), G4 7] A2b= ol 7+
S A5l = o) &-8-E 4= th(Lee et al., 2016).
S212) 7] 319 ©J3) o] S0l
o olfel sloot 19
5] 12 2 AR S 209 214,24
%3, ol thet 5 4. A1514 1450 o
3t Ak 5. 231 7::“ °ﬂ o3t GaFolct shel99 2,3,49 B+ &
& e 107] 9] 2EE e T
|9lell e 25 AR F4=(1007 THE) LR 3
(1007 ¥H)7H & 4HEFITh(Lee etal, 2016).
T, oF KVAPP7L 222 A 85k /8 ollollA 4
7 204 HEE QEsp] wedser, o Yo ol &
g4 EEHJr"‘—J tﬂi‘—}ﬂ 719 AR5 H BTl S
A WA HHS E 4 Aol tigt Aot
53t AA ot} sk=tojat 2 A %ol X]4=(Korean-Version of
Voice Handicap Index, KVHI; Kim et al., 2007)2] 73~ o]+
0]-8-3t LMS (Hartl, Laoufi, & Bransnu, 2015), AJt]5+¢]<(Wang
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etal, 2015), HE2]5E &4 594 (Yun, Kim, Choi, & Choi, 2011)
A Ui QTS A DB S R BE Sl
7WAdE a7t Barsof giok ey o] & el sl B4
Aol eIzt BAf) 34 Arigiol ZASE A Sloll B
Aol 5 gtk Z1of] gt Fhef o) o] Fitof B JliAdol Ha
Sithal L7)=x|, E3] tr|7to]| dA5E -S4 o] o]z AL

0

5227140 Bl 0] oIl 4 ko
o A0S o) ofiek

49, VAPPE] chE €1o] o1 QT oA ek 4AIeE sl
apyol w55 Stk 7k olstelolo] HR1S) A S
BT R A A4 (4 Sl
0| S ALK 95 147 4 N, VIS %
405 25 91l 712 2 okhck G, Pkl

Oliveira, & Behlau, 2015). HZ=0] HA ALoA= 247 &
] T G SH9Iele Alelsht W4t gasiglon),
A= A1 $7HA] /A =27 7149 At e Bt
(Kleemola, Helminen, Rorarius, Sihvo, & Isotalo, 2011).
Alg|ZA A B7} o]Qo)| = AR| 714 B7|, 28FskA Br| 27|
5}A] ¢1:l7} __._4 i) i}yﬂ s} /\4_4 A}
gl S Bt ¥ A= olFA HF
3l 7okl L o]8-st thiHA HrlrF Ut Ma & Yiu, 2006).
ololl, st At pe S A vlaL d-Eol M= o]
oF g2 v F7PF &-8-E AL 9lem, ofA) Hhgte 7} ShgEA] 3t
TFK-VAPP| 735 A T A1 o8t p A5 vk oy
FEI B, 4 A RetEE e ARA7E 24 o
oftk T RS 7t Y5 = el Bk ek S gl o] A
2|54 Brratet A2 A e) AtAol tisiAl= Al
AL ATE o] B 3150} Yrh(Kim & Choi, 2009). T,
#%?K VAPP-2] Hm ZolH 23] 3 1 244 7} A

| 2T WSS AJER.

2512 0 g2 gr|sk 4= Qlon] o]}

:,a

S8 AR SR = 2] % 42 Aol kAP
HHe7h B AR ZAS EA HaL, delM Y e E
ES ol Ao 2 weEt,

olef, & A tollie S/d ool e SAl tiet 54 B
4l 2}o] &iﬁ}°1-5}i,’-l4(Korean version-Voice Activity & Partici-
pation Profile, K-VAPP) 9] HF-3-= 5 ZAJ5}41, 0| & 2-3F5H4], A%
712, 37198H W A7 d w3 A 58209 Hgtet 3 A
Bo = wa—}m ehick ki 4 2l 5415
oIt HakE Hel W-50] Mok K-VAPP 519184-0] 44
S 3l 7k %}17&74]% AL, shelas 5 BRI B
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4 B F 540 BF U o) Z2od YRHKVAP S ¥

AL
G*Power (Faul, Erdfelder, Buchner, & Lang, 2009)E ©|-8-5}¢]
T4 US| W (P LS H549] 74, Wilcoxon signed-rank test)
£ Sl T2 &4 B2 S AT A 8870 Yl THeffect size
= 4, Power =.95). o|o]|, ALHAIALZ 20161 69 13U HE] 20174
19 497HA] A2 22 3t e shy Y or| Q- ko Lhdato] ofujel
3}zl ofsf Sl ® e, e A wE e T
19A]] 0]4F2] 2R} 907 (F 42%1, oz] 48Eﬂ)£ Hﬂé} ok o|f, 29

of edsh] A et 7ol A & = W 1 % HEO 2}
T 8171 Al 2 At ¢17] qum W= ﬁ HAE AL A
FAE S Aot A B Ei= ko 2 B gt }t A @)5loiTk,

thAALe] Bt Ao A 5017 4 16.314), 04 47.52 £ 14.724]
3 ek 7k frolgh A5 Zpol= YISTHEF =809, p=421). A%}

Table 1. Diagnosis and surgical treatment of the participants

IS I . 0157 2

A S A g AE) W8S Ao 163, ofHollN 1430 A
Ak 7F frofRt BlE- Apol= QISith(p=.501). 7414 Hghgo] w}
2 SIA} 29} 42412 Table 19]] A|A]%]0] ¢JTh Boone, McFarlane,

Von Berg®} Zraick (2014)0]] 2J3t ®o1sh4] B0 wf2H 3x}9]
chHo 7|27 X ol 43, 71 Aol 361, A8k

r 1

)
p

e 1o
/%o 11 %Ol‘zitk T8 T AR e 1Y ol Aldlisk=
7L Y20 2 3o, 44 T A7 FHof 83.88 4 30.582
(FH= 764, H91 34-193%)0]1%] Tk

Lot ALY =T
A A 4915 A 531t X9 89 4

o], WL, &4l X2 S| A

ol thA} 4gst Tl 27 “ﬂ%x Bhe A
| HrA A A] A eF e dpAfof] thet 54 mae =

Yz|ojck WA Ae]E2A 2 gr7F2 = KVHI (Kim et al,, 2007)9} K-
VAPP (Lee et al,, 2016) 5 F-2+9] <oA1 2 AJ3YeHE= 519t o],
TP} Aol AASHA SHE o =S 5] S8, SkAfrict

JH‘

Etiology Diagnosis N Surgical treatment (N of cases)
Functional Vocal polyp, unilateral 29 LMS(9)
LMS with KTP laser (12)
PDL (8)
Reinke's edema 3 LMS with PDL (2)
KTP laser (1)
Vocal polyps, bilateral 2 LMS with PDL (2)
Vocal nodules 2 LMS with KTP laser (2)
Organic Sulcus vocalis 15 Glottoplasty with PDL (9)
KTP laser (6)
Intracordal cyst 9 LMS (9)
Hyperkeratosis of VC 6 VC stripping with KTP laser (3)
PDL(3)
VC scarring 5 PDL (2) and KTP (1) glottoplasty with Restylane injection
LMS with PDL (1)
KTP laser (1)
Glottic cancer 4 Laser cordectomy type Il (1) and type IV (1)
Supracricoid laryngectomy (1)
LMS with KTP laser (1)
Laryngeal papilloma 2 LMS with PDL (1)
LMS with CO; laser and Cidofovir injection (1)
Inhalation burn 1 LMS with KTP laser (1)
Contact granuloma 1 LMS with KTP laser (1)
\/C atrophy 1 PDL glottoplasty with Restylane injection (1)
Neurogenic V/C palsy or paresis, unilateral 10 Injection laryngoplasty with Restylane (10)
VC palsy, bilateral 1 Injection laryngoplasty with Restylane (1)
Total 90

LMS =laryngomicrosurgery; KTP= potassium titanyl phosphate laser; PDL=pulse dye laser; VC=vocal cord.
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24 AP} 7] o] Az2 4 )
15 APdof] FA]A)7] 2L, KVHI| 57 A =9} K-
Ao ofet B Wle o= 7iEs] ARk
ob2 e, E:@X}Ur ChE ARle) 2 34H Ashe} Bk Role] %
T w78 EY 2 RS AElEE =889t

oI B job QY S0} T ek o)) 1), 3
| (maximum sustained phonation, MXPH) 24|, 712 1L
2378/ (voicing efficiency, VOEF) A& AJ3J5}3AL] =3 A
A= ¥n] g (Voltcraft Datalogger 322; Conrad Electronic, Hir-
schau, Germany) & ©|-§-5}0] = 873 455250 dB ©[3}= F-A]
s BYE S 25 ﬂxo”%}“ 23 T 7] Ao A
+ Computerized Speech Lab (CSL Model 4150B; KayPENTAX,
Lincoln Park, NJ, USA)2] 7|7]¢} 319 HE =2 7352 0] 85}
Ak &-8-2 3}= Fot nlo](SM48; SHURE, Niles, IL, USA)+=
o] it e 510 cmo] ISk, % S5 5
ot A A= frAISHATE MXPHS} VOEF 3949 54 5
9 B Mof+= Phonatory Aerodynamic System (PAS Model 6600,
KayPentax) 7|7] W 3 2 7131 o] &3]3 ch

122 ARIHEA T1A of| A= CSL2] Multi-dimensional Voice Pro-
gram (MDVP Model 5105, KayPentax)=- ©]-8-5}9] 44,100 Hz2]
MEY 452 0SS 53 % RH e RE B
o Jol/2 TR¥EH S0} 3712 T Y 452 WSS
S8}, ALHo] AP} RS 138 Ak g A

DVPoi|A] 42 70| 91 77t = Ex|uslelon], sixje]

M
AR o7k azof o] 22 3 422 Zojef Py ke

F

CF ¢17] 2440 Al+= Real-Time EGG analysis (Model 6103,
KayPentax) sI=¢|ofof] (1A% st 4-0] AL 22} F=0] 1A

AT 3 F-9lo] HEAA WA R 2 4% &, 7 (Kim, 2012)
WA =5 51o] 44,100 HzO HE7 S22 CSL Q] =2

BEIOdoR l—?%ﬁ}»\‘jﬁ 0= EGG Z 20| &5 AJfko] 120
2HElo] Q7] wholiom, 19 Adeolle sdeha] Awv) 2
ol = EGG Al &7k 55 =30k ofuf, oAbz shola A2
| s al] ks i vhatshs 2 Aelsd e
olo} 7] Y Sejsigion, volasfe] 747 W 7w
g AfSIR 7, 2 5 el SAlehES 51tk
Sofl&= A1A A7} Analysis of Dysphonia in Speech and Voice
(ADSV Model 5109, KayPentax) 3= 2 J13]-2- o]-8-3}o] 5= ¥z &
BT o] 02 T o Lol ol Bl A
o)< Effyste] E = ARt ofnf, 54 AlEa A Astod
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A4 o 2 sholahal, A|Zkd o 2 dljif &4 Ko AmE & 79
I} 2} 4F ol A onset T} offset= % 2}s| 2elsto] E&|T

MXPH Aol A= tldA7FPAS 71719) 3ol 8 oo 2 3
AL upAIE Aol AR ROl w2 WA ZA S0 vl
HeFsE S=0]9} 7] 2 jol B3-S )3t AA WAEl e b)
cf. ofuf, wpA=.0f SIFE-S AR E 0.2 WA o5 Ut
== 519 tH(Ko, Choi, Lim, & Choi, 2015). /\}X‘loﬂ AR} 1
B Alsskom,
VOEF A= tl/dA7} PAS 7171—4 C”OI = 2

oA wrreta 1o AE 27 1 mm %‘ﬂ%% 28 FH
S upsT0] 719 FE £ F flol AR § v v aE
MXPH®} gFo] Aol W21 AJejoll A /fpa/ & Tt ol 53] vt
EOHE Sk TAE 33] Wk ARSI o, th/gAp7F Abdel
H

e AgsH 3+ ‘% m7HA] A5 7121E AEsk e

ki

ju]
S
52
i)

PNCTEY
Ag)|&A 7] F7}o] A= K-VAPPL] 7% 24 (K-VAPP1), &%
A3t H4>(activity limitation score, ALS), &-o] A2 H=(partici-

pation restriction score, PRS)E AFYs}4L] Al 719] o199 S
(SUBL-SUBS) - SUB2 (2|10}l Hjgt 3}), SUB3 (B4 2AE
off thek G, SUB4 (AHe]4] Aol gt Faheoll dishrt=
25 AR 5 ol Alof ] M E YR uE Akt
HHH(ALS2-ALS4, PRS2-PRS4), SUBI (E-42] 4] 9] A1ZH5t A=
o TRk #£¢19] 9143 SUBs (2419] 7ol et )2 2t 5h
3%tk KVHIO] F3(KVHIrm), 71 %5(KVHI),
AA|(KVHI), ZPY(KVHIE) 999] 3H¢18=5 APstolct

ESL e 5 HeolA e A e E e 2N e A
B Mk Ay SS90 54 A ek E AL
20 2 2Rolsl7] ofaf or 415 W Bl 2 Al S0 ishod GRBAS
(Hirano, 1981) A =5 o]-85F AX|Z} H7 & AJ3Ys3ict o]u], 291

&
o 153 oAt o FAef o2 = 3

e Ao,
0|50 o|u|ol a2 A A e A1) 24 ALY A& 7
L 717y 3 ANA AL, Aot ] s EhAh Tt 193 (A2 4] A}, SlofH]e]sk

AAbol ek

2} didAke) g A S et S S 5 3607H(90%8 X 2
Zx23])]| HefjAli= MDVP @ ADSV & 138 o] &a}o]
FoH] A2 ARSIt B3 Al Z ol tisliAl= MDVPE o]-&
slo] b= 5-E(jitter percent), AZEH-5E(shimmer percent),
22 tf] v} H|-8-(noise-to-harmonic ratio, NHR)&, ADSV L&
IS o] gsto] A EY 313 F A4 (cepstral peak prominence,
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M
%
z{g

CPP), L/H A#E H]-8-(low/high spectral ratio, L/H ratio)3}- Z}
Zho] RZAALE 245t EgS AJe @ o] thsjAl
+ CPP%} L/H ratio®} 2}2+0] AR 248 9&1‘4—
A 2 AlZ ol HefiAl= EGG T2l

Z*(contact quotient, CQ)2] Ht, IEFHA|, HQ
f, S5 BA0) 9= 70-1,000 Hz G 0o, BoA A] %
ing) &A1 ‘off' 2 AA5FATE MXPH -5 AY ] 7l2] ubAIA]
7+ S04 714k 71 WA A7 Himaximum phonation time, MPT)<-
Aeistol Z451% 0, VOEF A1 5 7 HWH AFE3E 5709 fpa/
ANE S 718 Al 7iE E4810] Hat |3l AJE51 (mean peak
air pressure, MPAP)1} -4 A& A Hat §7]-,Tg

flow rate during voicing, MFPHO)-2 Z45}%1

> r

(mean air-

T

o
= Sl el Bt/d He IRt Akl =-a
¥l X4(Shapiro—Wi]k’s tes) 2 A[3YH A} & 7 KVHI E5(p=.088),
4% & L/H ratio®] 25 HAHp=.521), 5+& & Bt Q(p .260)
2 QI (p=348) 5 L WS ALJT =
958 ofA 951THp< 09, Tel, s AT E 2

Table 2. Pre- and post-surgical data of the K-VAPP and KVHI scores

T
o

A 8% 2 o] 2o} F=IHK-VAPP)] ¥H-E G « 0187 2|

|2 A A7 Rl S Rae ] S olgote] Wit

sglom, fol42e 052 3199tk K-VAPPY| 2% %1% ol

o] S, A, 37194, A7 2 ek A S |

St 2= g E A R sl v ofh A A (Spear-
. .

man correlation analysis)= A| 83T o]uf, =& AT 74 H]

A] Golet wishE 1] o] Bhsho] ARLALS Alslsic
o}-&] B olTro] 24 &0 TAJAFO] K-VAPP F<4=0] S24 A5 1
S5 Fol, SR bl 71 asteka oA B2t
A Wit} g 2 AT A1 SRS Sl
]8) K-VAPPyri, ALS, PRS, SUBI-SUB5E E&]1812:2 GRBASS)
Grade HAAE FLEHLZE dlo] DAA 3] E4(stepwise re-
gression analysis) S 533} c} B4 2 132 SPSS 23.0 soft-
ware (IBM-SPSS Inc., Chicago, IL, USA)E- ©]-8-5} 3tk

>,
ACS
|\
2,
ny
kx.
N
mﬁ

3} v w3t AT} K-VAPPrr, ALS,
ﬂJ_ ALS2, ALS3, ALS4= 5-2J51A

w
(@
os)
=
wn
@)
oz}
N
w O
@)
os)
N
cn
mo
[

Subsection Maximum score Pre Post V4 p-value
K-VAPPr 280 111.50(143.50) 60.50 (142.50) -4.834 <.001%**
ALS 100 35.50(53.75) 10.00 (53.25) -4.925 <.001%**
PRS 100 31.00(53.75) 23.50(52.25) 0538 590
Job ALS? (20) 10.00(15.25) 2.00(12.25) -4.45 <.001%**
PRS2 (20) 2.00(10.00) 1.50(8.25) -1.051 293
Daily communication ALS3 (60) 19.50(37.50) 6.00(34.00) -4.393 <.001%**
PRS3 (60) 19.00 (40.00) 1750 (35.25) 0835 404
Social communication ALS4 (20) 5.00(10.00) 2.00(8.00) -3.609 <.001%**
PRS4 (20) 4.00(11.00) 450(11.00) -0.694 0.488
SUB1 10 7.00(5.00) 2.00(6.00) -6.082 <.001%**
SUB2 40 13.00(23.00) 5.50(20.25) -3.787 <.001%**
SUB3 120 41.50(75.00) 26.50(68.25) -3.029 .002**
SUB4 40 8.50(20.00) 9.00(18.25) -1596 AN
SUBS 70 33.00 (43.75) 10.00 (45.00) -5.463 <.001%**
KVHIm 120 48.00 (45.25) 25.50(60.25) -4.949 <.001%**
KVHIe 40 13.00(14.25) 7.50(19.00) -4.337 <.001%**
KVHIp 40 23.00(14.00) 10.50 (20.25) 52 <.001%**
KVHIe 40 12.50(17.25) 8.00(20.00) -4.179 <.001%**

Values are presented as median (interquartile range).

K-VAPPr.=total score of the Korean version of the Voice Activity and Participation Profile; KVHI=the Korean-version of Voice Handicap Index; ALS=activity limitation score;
PRS = participation restriction score; ALS2—4=activity limitation score of the subsection II-V; PRS2—4 = participation restriction score of the subsection II-V; SUB1-SUB5=
score of the subsection I-V; KVHIm = total score of the Korean-version of Voice Handicap Index; KVHI¢=functional subscale score of the KVHI; KVHIs=physical subscale score

of the KVHI; KVHIe=emotional subscale score of the KVHI.
**p<.01,*** p<.001.
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Table 3. Pre- and post-surgical assessment results of acoustic-perceptual mea-
sures

COMMUNICATION SCIENCES & DISORDERS

Table 4. Pre- and post-surgical assessment results of electroglottographic and
aerodynamic measures

Parameter Pre Post V4 p-value Parameter Pre Post 4 p-value
Jitter percent 2.431(2.454) 157(73) -2.573 010** Mean CQ (%) 4587 (5.20) 44.29(6.19) -1.263 206
Shimmer percent 5.639 (4.368) 4.26(4.19) -1.847 065 CQ range (%) 72.23(13.43) 70.05(17.86) -0.927 354
NHR 0.141(0.069) 0.14(0.04) -0.286 7175 oCQ (%) 5.35(3.20) 5.40(3.49) -1.005 315
CPPs 5.112(2.378) 5.62(2.35) -1.547 122 MPT (s) 8.53(7.68) 11.49(8.14) -3.815 <.001%**
oCPPs 3.101(1.233) 3.36(0.93) -1.986 047* MPAP (cmH,0) 7.60(4.58) 7.05(4.81) -2.143 032*
SRs 30.051(4.970) 31.31(459) -1.98 048* MFPHO (L/s) 0.21(0.19) 0.18(0.22) -2.169 030*
oSRs 9.979(1.515) 9.90(1.51) 0.9%2 32 Values are presented as median (interquartile range).

CPPy 9.006(4.208)  1092(532)  -405 <.001** CQ=contact quotient; o=standard deviations; MPT=maximum phonation time;
oCPPy 0.930(0.775) 0.79(0.55) 2155 031* MPAP=mean peak air pressure; MFPHO =mean airflow rate during voicing.

SRy 31798(8385)  3189(603) 1434 151 "p<.05,"**p<.001.

oSRy 1.464 (0.769) 1.54(0.73) -0.541 588 . )

Grade 2005 150(100) 5931 <001*** = FofsPA| ZH431 ATk Table 4).

Rough 15(06) 1.00(1.00) -5.352 <.007%***

Breathy 15(1.0) 1.00(1.13) -5.834 <.007*** K—VAPP H3}2kn} MX|ZH S R%| o] Akt
Asthenic 0.0(0.0) 0.00(0.00) -1.282 200 =

Strained 15(1.0) 1.00(1.00) -4.786 <.001***

Values are presented as median (interquartile range).

NHR = noise-to-harmonic ratio; CPPs=cepstral peak prominence for the passage
reading task; oCPPs=standard deviations of cepstral peak prominence for the pas-
sage reading task; SRs=L/H spectral ratio for the passage reading task; oSRs=stan-
dard deviations of the L/H spectral ratio for the passage reading task; CPPy=cepstral
peak prominence for the vowel production task; oCPPy = standard deviations of ceps-
tral peak prominence for the vowel production task; SRv=L/H spectral ratio for the
vowel production task; oSRy=standard deviations of the L/H spectral ratio for the
vowel production task.

*p<.05, **p<.01, ***p<.001.

A3tk KVHrr, KVHIE, KVHIE, KVHIE E8E3-2]51HA] 74
SF9ick HHH, PRS, PRS2, PRS3, PRS4&} A4 A= 8-0]51%] oF
LT, SUB4S] F-9f= 2512 T7135HATH(Table 2).

O

e 3+ Ak, jitter7} Fol8HA 7

aslgltk A ER #£42] Foll= =4 n%—4 CPP2| H=HA}

1) = W, .00 CPP &

]% AS A lslaL

G,R,B,S scaleoﬂl\ﬂ -n——J’c_?]-ﬂ] 7328} cH(Table 3). HFH, shimmer,

NHR, £4-9] CPPZ}7} L/H ratio®] F2Hx}, 2-2-0] L/H ratio%}
F=HAE Asthenic gho] Hak- A4 2 = [-2J5H4] 93tk

»mbl

2t

il S A vt

W F CQ U Mol A= %945_? a7 iRl 571
| 5

MPT= §-9J5H| 718t §HH, MPAPS} MFPHO

12 mhL
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517} Table 5] 24510 SIEk KVHIS] 2 519]% wslebe
K-VAPPO| 5} 917 Ho} 7k} f-213h o] AF-aAI 7} QAT Jit-
ter HIB}EF-2- ALS, SUBL, SUB59] #s}eku} 2015} oFo] Alzkak
£ 1Yo, AAEY BA2]o] HalgFS K-VAPPL] &4, ALS,
SUBL, SUB52} th -1 3-018H-2-2] AJA| & ATt Grade, Rough,
Breathy, Strained WLF9F {23t o] AHTAIE H2 5F91A 4
L K-VAPP®] %4, ALS, SUBL, SUB5%IC} HHH, T7|dsl4 24
2| o] HBF-E- K-VAPP 5H13 =0} -7t A A 7} 31Tk
& 415 K-VAPP H3lF 5 Grade F7g#| W7k} 23t 4
TAIE 714 WS SIS 913] Stepwise regression analysis
= A Ak GoleH AR 7H W4 ASUBI (=124
I} ASUB4 (B =-.014)$1TH(Table 6). o], ZF ¥H4=9] VIF= 10 1|7k
O 2 T 34 A=A 3tth(Table 7). = S35 2

33t 3] 9 = Elo] R2=.330(p =.031)0] QI H(Figure 1).

B QoA AN 244 3 7.0 WisHE KVAPPYL
PABH MRS A T 9SS Shlsteirk wh HAIZ, <
sysp, 371008k, el ) g RaEAle] ke M gol
S/39) A AALE AJAFSHLL, K-VAPP Histekato] 4aiAE 1Y
O 2, ol HHg =7} AR EH2 SISt ok 7, =/ H7t

oA 717 F-asietal of AR HErke] HAZH £42] 7He|
HulHQ] %% 0| WishE K-VAPPO] SUBLT} SUB4] A7} of
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Table 5. A correlation matrix between the post-operative changes (A) of the K-VAPP and each measure

AK-VAPPm, DALS APRS ASUB1 ASUB2 ASUB3 ASUB4 ASUBS
AKVHIm 6957 679 3847 7227 AgT 600*** 3247 J25%**
AKVHIe 609 6247 .356™* B19*** 4257 566" ** 292 6377
AKVHIp H79*** 562 298* VAR A277* A6 270% 608***
AKVHIe J24%** TJ04% A02°** 632%** 513 618*** 353 755%**
Aditter percent 203 263" 030 280" 065 135 .099 232*
AoCPPs -217% -294%% -120 -4 -.168 -149 -192 -232*
ASRs -.108 -164 -.008 -.389%** -.053 -.065 -013 -139
ACPPy -133 -194 019 -.346™% -.062 -.058 -.051 -196
AoCPPy 207 175 118 .081 153 045 2177
AGrade 2247 326 -035 Bh2*** 254% 116 047 310%*
ARough 162 257% -037 A 197 059 038 252%
ABreathy 328 3767 .052 5177 343 .166 178 378+
AStrained 254% 314 -010 5027 207 129 076 .350%*
AMPT 034 -077 139 -163 -104 094 .064 023
AMPAP -.001 037 -058 -076 -.002 -077 046
AMFPHO .067 .100 -034 124 .000 -067 .169

K-VAPP=the Karean version of the Voice Activity and Participation Profile; K-VAPP=the Korean version of the Voice Activity and Participation Profile; KVHI=the Korean-ver-
sion of Voice Handicap Index; ALS = activity limitation score; PRS = participation restriction score; ALS2—4 = activity limitation score of the subsection II-IV; PRS2—4 = participation
restriction score of the subsection I1-V; SUB1-SUB5=score of the subsection |-V; KVHIm =total score of the KVHI; KVHIr=functional subscale score of the KVHI; KVHIr=
physical subscale score of the KVHI; KVHI:=emotional subscale score of the KVHI; oCPPs=standard deviations of cepstral peak prominence for the passage reading task;
SRs=L/H spectral ratio for the passage reading task; CPPy=cepstral peak prominence for the vowel production task; oCPPy= standard deviations of cepstral peak prominence
for the vowel production task; MPT=maximum phonation time; MPAP=mean peak air pressure; MFPHO =mean airflow rate during voicing.

*p<.05, **p<.01, ***p<.001.

Table 6. Stepwise regression analysis of association of post-operative chang-
es in the K-VAPP subscale scores with perceptual estimations

Model R R? R’change Fchange  df p-value

ASUB1 0.541 0.293 0.293 36466 1,88  <.001***
ASUB4 0575 0.330 0.037 4828 1,87 031%

ASUB=post-operative changes in the score of subsection of the Korean version of
the Voice Activity and Participation Profile.
*p<.05, ***p<.001.

Table 7. Coefficients of regression models predicting changes in the percep-
tual estimations measured by the GRBAS scale

Model B t p-value VIF
(Constant) -0.239 -2.979 0.004

ASUB1 0124 6.539 <0.007*** 1.173
ASUB4 -0.014 2197 0.031* 1.173

VIF=variance inflation factor; ASUB=post-operative changes in the score of sub-
section 1 and 4 of the Korean version of the Voice Activity and Participation Profile.
* p<.05, *** p<.001.

Z3ichs 28 Belsigt

412)24 %) 7)) 712:8] K-VAPPO| A= PRS, PRS2, PR3,
PRS4S} SUB4E A|2Jt 1= 8 9]ode] e} 2o 44 57
A8 19l ¥l KVHIO) 49 3747} s s gjeiel ol 44
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R?=.330

1.0

AGrade

-1.0

Predicted Z-scores

Figure 1. A scatterplot of the post-operative changes in perceptual estimations
and the predicted Z-scores.
AGrade=post-operative changes in the Grade scale.
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