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Objectives: The present study sought to investigate whether voice activity and participa-
tion profiles differ according to the patterns of professional voice use upon controlling for
presence of benign vocal fold lesions (BVFL), gender, and severity of voice disorders. Meth-
ods: A total of 120 patients with BVFL and 120 normal controls were recruited for this study.
Each participant was divided into four groups (30 participants for each group) according to
the levels of professional voice use: elite vocal performer (group I), professional voice user
(group II), non-vocal professional (group Ill), and non-vocal non-professional (group IV).
The Korean version of the Voice Activity and Participation Profile (K-VAPP) and the GRBAS
scale were performed. A multiple regression analysis was performed to predict each K-
VAPP subscale score. Results: Upon controlling for presence of BVFL, gender, and severity,
group | showed higher score in the job subsection (3=8.231, p <.001), whereas group Il
showed higher scores in the total score (3=26.647, p=.002), activity limitation score
(B=9.639, p=.002), participation restriction score (3=11.376, p=.001), and subsections of
job (B=7.124, p <.001) and social communication (3=4.553, p=.001) compared to the ref-
erence group (IV). On the contrary, group lll did not show difference compared to the refer-
ence group. Conclusion: The current results indicated that subjective voice complaint of
professional voice users is not less than that of elite vocal performers. Further research per-
taining to more detailed profiles of various professions is needed.

Keywords: Voice Activity and Participation Profile, Professional voice use, Patient-reported
outcome measures, ICF, Voice disorders

SEAXNE Ea) A ZHoccupational voice user -2 professional voice user)+= $-2 %
A H= &4 BERof| 2 A F Y] 25%-35%0]] 0] 21, 0] 9} 7RO ]9 A S AJAL-LA ol A]
A ASAIZICHMa TS 8 SOl Hl 8T 2T S Aol B ek

& Yiu, 2011; Ruotsalainen, Sellman, Lehto, Jauhiainen, & Verbeek, AL IR =2 akst do] oyt (Cantor Cutiva & Burdorf, 2014;
2007). 7]1919] 4FS FAJS= 8 A 718y 2 H|E=E AHA|5= A Choi, Lim, & Kim, 2013; Dragone, 2011; Kim, 2015; Piwowarczyk,
O 72 ZQJo] 9l o, thE Aof v]aj A FEAF 2-A]S- o] /\]-—9- Oliveira, Lourenco, & Behlau, 2012; Zambon, Moreti, & Behlau,

SAl 5 EAPE U= A

ofb Aol Aol He 2 2014,

FFS S = o= A AE0] 2ASIE 7hu: vk OME} gz Qg5 24 494 o ThE B (Kim, 2015
WA FATE A 52 25 B 9ule] AU S/gAHS Koufman & Isaacson, 1991)5 A EH, 219291 5/J9] 4=8 (de-
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mands)@} 2/J A8 (vocal load)ol] whet A thgatk 22 4] 7}
A|o] 20 8 ALETE 4= Qlek & T L AP E Z/gAHE A elite
vocal performer: 7} ¥l 1541 5), R II: 2144 S/dAHE-
Z}(professional voice user: IL7FAL, SAL AFERL FAIE A
), At 1L 2]YA 1342 Hnon-vocal professional: JAL,
B A A7 ), A IV: BRI H-8 487} mon-vocal
non-professional: AFFA], =5 52 Uz 4= QI AP E 24X}
$AHE 0] oFle] ol AR 417}
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2loflz= AU dE(intracordal cyst) T+ 7HddE(pseudocyst),
2kl H-&(Reinke’s edema), |B-0}&(granuloma), At 7-5(sul-
cus vocalis), 215} (hyperkeratosis), 43--4d <1 (fibrous mass),
WE-S-A) Ao H(reactive vocal fold lesion) 52 3§13 (Byeon
& Lee, 2010; Kwon & Kim, 2015). £3] =7 A7 HUZAL AAR2E
233t 3 A3 A7H(Byeon & Lee, 2010)= Tt 2190 ARhe:
ofe} Z]¢lte] Bls| BVFLE 21A| E 7Ha/d0] 60% o Hrar 1
115} tHodds ratio = 0.40; 95% confidence interval, 0.21-0.75). ]
© Ul LS A AE) A 20) R A1 LS o)
BVELS] 24 915 2910l aet 4 Q= 715418 AL 2z}
o150 2 oAz

ol Aol SJat HokE 2 A gobel that B cfol
= 3541 Hololoit 5o, 1214 S 448442 9 urelo]
jol B HEBkL AR FAPE o] Zoldobl STHMa & Yiu,
2006, 2011). & {5}, A=A 4 H7Hpsychometric assess-

ment), =% H H-4(acoustic analysis), X171+ HAHelec-
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A 5P SRl mE 54 2 3 o] ==kl val - 0157l @

troglottography), *]Z}4] 7 Hauditory-perceptual evaluation),
S AE 2 H A FT(laryngeal stroboscopy) 5] FEfTH H7}
5719984 7} (aerodynamic assessment) 5 TFF et e 9] HAL
o] S A7l s T HeA 0 = o] Fojx|= Ao] Hig
Zot, gee ST HoA AR 0|9k 2 T2, tstA| 4]
H7P ol oA =% 517] 918) =2l 712013l Ylth(Boone, Mc-
Farlane, Von Berg, & Zraick, 2014; Choi, 2013).

o] T Ae5A A B} Aol sldE = A A e AR
& Haa] Gake] A3 gl sfAio] Thdksirh= AgFo] glom,
O S} 7)71R10] /o] HEE L=, of e ZHhA] A=

S oA E AT 4 gl AR I AR EHAIE 4 3

= AollA /4o o] A zof SRt AAF S-S Al Rt &
4= Qlk o] AR A EatE Foll A AlA I E 715 (World Health
Organization, WHO)]| 2J3f] 19801 ¥I=0]%] International Clas-
sification of Impairments, Disabilities and Handicaps (ICIDH)9]
Soll Yzste] S &4 71 Aok ARA A SHe
At ALY 228 BETRs S
(Voice Handicap Index, VHI)7} A AjA|1Z o2 de] o] && o]
2 9low, % 7o) Shofpke 2 wokElo] ) St}
120 o]l SAZ el Aol s o}l )
TH(Yun, Kim, Son, & Choi, 2008; Kim et al., 2007). 12|} VHI®]
785277 ol whizoll /AR BEoll A B= AR activity limi-
tation) 7} 71 Hg-of] AA| = rofsh= H| tieh A F(participation
restriction)0] 2]%]0] QIA| Q= RIAIE AU AL Qlek Z1ear
s, 247 P A 5ol A9 glo] A4 SdAHE:
off W& 2po| 5 A E7]of| thar ofgfgro] k& 4= Uk 42 Holl
tgt ket Wik Shofi S 42 H(Korean ver-
sion of Voice-related Quality of Life; Kim et al., 2007) A-5-Z] St
FARRE ZAIREE AL Qlo] A B Atoll A1) &fofof iAo
Agto] = A7golrt.

oje} T2 AE S5 4= A= TS 2 2001 WHOe] 9]
3f ThA| & Aloks <A 71554 o A7HE F-(International Classifi-
cation of Functioning, Disabilities, and Health, ICF)7} Qlt}. o] &
& A B EAE A 7S A A, B L Rked, et gl
o7 FHEsh, 2x; Zi7Rle] EAdo] HhdH Bjolehe Aol
SrkaxF o2 ofe] G gt Aol EsiA| 285
o] 231 QIth(Eadie, 2003). &d7olj o] FofA] A, Z4
5 AT TS ol 8RE &Eol 7l A= Algt o, B Agt
& A S 018 EE S EolAU Tk A ofufgitt. o]
o
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A= A7 = 4 Bs E o] =k (Voice Activity and
Participation Profile, VAPP; Ma & Yiu, 2001)0| -323}|t}. VAPP=
24 g5 U Zho] 3 23} §H= 2 (Korean version of the Voice
Activity and Participation Profile, K-VAPP) ©. & HQF 4 ¥ Z3}5]
of ek 9 w29 H47F A= ATH(Lee et al,, 2016). oF2-2
AN EEF ol-gsto] 54 2] F/ &Ea} oo gt =ut

=
wste] golahA) A12teket 42 Qlrk(Lee, Choi, & Kim, 2019). o]
ejgh Al 34 el thet A AV Al BT 24

Z3|
Narka e G595 0 B8 444 B4 A5 NS g

Srelof se] Haeiel PR Qe SIS Mol 4
57 KB 11%Q) % 2 2 (Kleemola, Helminen, Rorarius, Sihvo, &
Isotalo, 2011; Lee, Lim, & Choi, 2017), 2|14 S AAL-8- 42520 w}
2 20 7o) YRS 1CR] B Asto] s o] g

]

e S AT Blste] AT AR Sl
AL B 2 RS B
& 58 WFSHH(Kim, 2015). of27k A7 7heet
AAEA} o Qo] i FANE AV (Piwowarczyk et al,, 2012),
“$AH(Fontan, Fraval, Michon, Déjean, & Welby-Gieusse,
2017), WA} -2 WA Q(Bassi et al., 2011; Cantor Cutiva & Bur-
dorf, 2014; Dragone, 2011; Lyberg-Ahlander, Rydell, & Lofqvist,
2012; Martinello, Lauris, & Brasolotto, 2011; Natour, Sartawi, Al
Mubhairy, Efthymiou, & Marie, 2016; Zambon et al., 2014), %]
1L AH(Meulenbroek, Thomas, Kooijman, & de Jong, 2010; Thomas,
Kooijman, Donders, Cremers, & de Jong, 2007)tt 21014 &AL (Van
Lierde et al., 2010)7} =] 1A} 3}= gAfo &= U el = Ao 2 |
T15]o] EOm, ARl ol AL, BT, ATHY S} 0] &
RAFg ol B M9 S ARIollA) B e Aol
(Dassie-Leite, Delazeri, Baldissarelli, & Weber, 2014). 2T} Z=tj|5t
B ofziah We olule] BE 114 S8R0l 24
A7} 2ol vl ko 2 ) ARG SarsiAL 4
o] AR AT 3971 919 Wisles HolchChoi etal,
2013; Dassie-Leite et al., 2014; Ruotsalainen et al., 2007). ©j2}4]
Hetojolatasl WHE B 1o SAAEAl0] 5318 24
7} A1280] -2 0 TRl SofEl L 9lck
e AR 0.2 bl £7] ZAS Slek 2 9o 1
2 olsto] 74 7|ko] wjet A= T2 Hrhe FA7} o] RolAl
ol qlom, A=y o] &= QIgh ARS|A HI-g-9| F717} oF7|H] AL Q=
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et al, 2016). T T2 Al Aol A= /07 o= QIgh ml= f
AFEQ] A0 5 QI ulg- 9 A ulho] §igkoF 250] Talmat
2] AL SFETH Verdolini & Ramig, 2001). 02§t Alg+=
=2 WAP e AFol =gk Abmete HollA AA| AR 494
S/AHEAP L wHA| e AAIA Sl B 2 Aol e
4= ke whebA] ol A91A] SRS 2%l
ol W A /7ol Aol ot Ko sk
AR FHEE Aol ws-
ATEITL Ol Alolet B 4= itk ol E 7|2 AT topr} 2]
UA SAAHEAR] ZAZRE Ao A2 = Al A= oA

Ak

i 224 SAA G 0] T2 54 95 9 Rl ZRojo)
B|E el ), 218 S A G 0] et AR Tt
T e o) S Sl AEo] e uA 4 9)
LT 09158 M5 BAlRtolokl 8 Zlolck ofejat ag1EE
= o e S5, A S A R s = U
o WA ohekeh S 248 AehE 7 gARko| AU S ol
O Tt =2 o S AERY ] /3ol E H gttt
L AL kst L& o th(Kim et al.,, 2007; Lee et al., 2016;

Lee, Lim, Lim, & Choi, 2018). Z&15]] 3} 413§ L(Lee et al., 2018)
oAM= Aol S7Fe5 K-VAPPE] Z-A R (activity limi-
tation score, ALS), Z-oJA4|2F-8 4> (participation restriction score,
PRS), AAFAGH7} st Ao R Hilko] ¢glo] i K-
VAPP %= 2}ol]9] 7h5/d AAFeIGIT) ERE thE A5 (Dassi-
Leite et al., 2014)= /47 ol7} gl A/ ¢1ollA] 91/4(3607) <]
VHI (6.0 £ 7.3%])7} '@7/d(2418) 2] 34~(4.4 = 6.15)l| B3}
Srelopl o attiaL masto] A Ak £ RS AT
S190ck w2 oleh -2 22150) A efelolor A4 A
A QAN 30l 443 A o AES X3 st
4548 0]
Tl B Aol S AAo) S EES} A, BVFL o2
SARNIE W, 4344 SAAE 220l v 3

s JBE R
z2m19) SU=A)9] o] 2.8 Srob 317 Sl

of

A~
T

T

Hapoll kel

https://doi.org/10.12963/csd. 19649



COMMUNICATION SCIENCES & DISORDERS

A0 2 B2 012 SAISHIS u) 712 HEiel v u)&
KAFEAHCIRHIVIO] Hl3) AR SAASACHT D, A &4
AHAHCIRE ID, A B A AR I 4 B 2

—1THT =]

o] E25}9l 4] Aok L=A|S Srobi 1A} Sk

1

AL
G*Power (Faul, Erdfelder, Buchner, & Lang, 2009) & ©|-8-5}¢ 6
7Ne] &S 7H AL ThS SR A S s ] $1gt & Aake]
FEFE AL o, AA| FiE571 2157 0 2 APYEGITHef-
fect size £ =.1, Power = .95). th2hA] A1) AR BVFLE Ztts]
Ak 120780 A Tl 1208 0.2 STk 2t Aehe SAdA
& ol wheh Y E SAAARAHE T D, AU A SAAAHAHA
o), 2102 8-S AIAREAH T I, B] 2912 u]-S AR AR H T
V) 2} 305 (e 2 15%) 2 2 3= 1ek 5/dAkg ol w2
A+ T2HEP L Aeh0] 30.88 + 12.034], Uk 117} 32.28
+12.03A]], At 11I0] 32.53 + 8.284]|, Mt IV7} 34.35 £ 11.854|%

Group |

2%

= Actor

= Classical singer or student

= Contemporary commercial
singer or student

Voice actor

Group Il

= Businessman

= Nurse

= Office worker
Physician

= Researcher

‘ 2%

EERANE EE SRS P ECEEE D ERRIEE

il

o, S/gAHE = Aol whE g Aol lglThF=1.203,
p=.309).

AEoA 8] 71t AUA SRS ol whE ZE
8 2]Q] L= Figure 19]] AJAJ=0] Itk 7P W8 ]S AFA[3
A& A EH, e 2 A8-50 7He 52 A2 o3 Y
(58%) 1} /37t 22 AJoPHF BHAI(B2%)01aL, FT = LA
(27%) 2} AARNZAH27%), T T ARE2](729) 2 2] AH11%) %,
o, e IVi= thEHY(37%) 2 F=5-(23%) KTk

A B SAF Yol Wdsto] 1919] SRz 9
3l BVFLE ZIths 120759] 3At= HA] 607 (31.31 + 8.744)) 3} o
/3 6078(38.72 £ 11.15A)018It}. e A Ef7|ollA] a4 52
B5A A 7E v oo QIA, B = Feto| AU Al
AE 243 A9 tidtoll Al Alelstaiet. Shte] A& w3
JHET40.8%), FS AJNEH(25.8%), HE A F5:(11.7%),
AHTF1L7%), 354 FoFE4.2%), J o FEE(0.8%) <=1 ATk

2t AE 9 A7AY AF S AR Skt A4l
AR o, FE 109 o Sl Sl=

=
75 wrgolut okl B Al EAIE T4t 2Rl o

2 AGGEAl oW
5}

Group Il
1%
= Call center operator
= Counsellor
= Lecturer
Preacher
= Professor
17% = Salesman

= Speech-language pathologist

= Teacher

Group IV

3%

8% 3%
5%

= Clerk
= Cook
= Driver
Graduate student
® Housewife
= Laborer
= Undergraduate student

= Unemployed

Figure 1. Job distribution of the participants according to the levels of professional voice use.
Group |=elite vocal performer group; group Il = professional voice user group; group lll=non-vocal professional group; group IV =non-vocal non-professional group.
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wlgk 204 Lol Sl 29 Alel
AL O] 7128 K-VAPP Z4o0] 14.5% o]Ato| AL}, GRBAS 2 &
(Hirano, 1981)2] Grade ZZoj|A 174 o]A}C. 2 HAE ALE 7|

0 =2 3} tHLee et al., 2016).

S04 24l

£ A FAA T

117 2 o] oot g4 WS 7hers] dde=a st A

<|
HN ;
Mo
(RN
(o

= —
28 95519 tH(Lee et al., 2017). X7 Hrl2 =
7%

FHE (Kim, 2012) BEFS AH1se e & oot 27]2 AN
= 59100, o} ARl BT, 17 SlolfEnt &4

ol 2ok FAF 4 89) <k ARAAHAAE AL 1 oA
AL, o] Q1S S/g 7ol ok FAF B 219)7F FlA =
GRBAS A=5 0]-§-5}o] HHA] F-55=(grade, G)of| thsof 2]
o] o]2 =& H7}3IITH(Lee et al, 2018). TLAIA] HE 2L 02
AL 1.2 9F8H(mild), 2+= 57 Hmoderate), 32 3} (severe) .2
“goto] 71533k ou] kA F5teo] thek 7|20 33 A
FrASHHA = Hoh AdAlstal Al UskE B7HE S35 ] flshe], 2
K Afo]o] F7FAAIE AT Lee et al,, 2017). 5 0.5+ 4)-
OFh 1.5+ OFeh-511 2.5¢ S -ATe = A7dste] ATt
AZEA

HA] K-VAPP2] 79
(1007), PRS (1008) 5 AL, 2} 5919 A4
ol Astalet. sHF A1

Z 7 (total score, TTL; Z|11 2807), ALS
5 chog
Ha2] A1 ARt Aol digt
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9194 Q1 4](Severity) 0.2 17]] £-3}; 0-10 w0l aL, st H9 S

Z1ol| it B (Job) 2 = 47} =3 0-407 v oIl 519
043—3— U} QJAIAEof TSt HSH(Daily) 0 2 1271 £}, 0-120
ol om, s G Ha= AF2lA QAkaEol Tt 3 (So-
cial) © & A4} nR7IA| = 470 3, 0-407 ol Rirk mpx|ep
0 7 51|95 Holo] 71 of tat &l ek (Emotion) .2 77l &

& 0-70% vl o] lck

¢

Fl[‘

X of

SAEA
A

TTL, ALS, PRS 9 57]0] 5191990] 42 sz

of
e
2

3]F]EA)(multiple regression analysis)= <=5}t =
% 6715101, BVEL ofto] w2 Feh, LAY
Zof W AT IVE 7]2 Foko 2 shod AT I TIT

go rir O{N
o}lr

o
>
oo
4>

Table 2. Summary of the regression models predicting the K-VAPP subscale
scores of three professional groups

K-VAPP score R R? AR? AF df p-value

TTL 0.746 0.557 0557 48829 6,233 <.001***
ALS 0725 0526 0526 43046 6,233 <.001***
PRS 0.661 0.436 0436 30074 6,233 <.001***
Severity 0.852 0.726 0726 10295 6,233 <.001***
Job 0.743 0.552 0552 47878 6,233 <.001%**
Daily 0668 0432 0432 31285 6,233 <.001***
Social 0623 0.388 0388 24603 6,233 <.001***
Emotion 0.729 0.531 0531 44032 6,233 <.001**

K-VAPP=Korean version of the Voice Activity and Participation Profile; TTL=total
score of the K-VAPP; ALS =activity limitation score; PRS =participation restriction
score.

***p<.001.

Table 1. Descriptive statistics of the K-VAPP subscale scores and G score of the GRBAS scale

Patient (N=120)

Control (N=120)

Parameters

Group | Group Il Group [l Group IV Group | Group Il Group Il Group IV
TTL 108.13 (57.62) 127.20 (74.28) 82.13(64.90) 80.87(71.58) 6.87(11.11) 3.00(3.81) 2.77(5.08) 1.53(2.08)
ALS 31.57(21.02) 43.53(26.10) 30.87 (24.40) 27.40(27.75) 2.93(5.26) 0.77(1.38) 1.20(2.09) 0.53(0.97)
PRS 36.13(26.20) 43.17(32.61) 20.77(23.32) 22.63(25.98) 1.50(3.93) 1.07(2.59) 0.10(0.40 0.33(0.84)
Severity 6.60 (2.24) 7.00(2.30) 5.77(3.16) 6.33(2.67) 1.20(1.56) 0.40(0.72) 0.37(0.76) 0.17(0.46)
Job 23.27(10.10) 23.77(10.47) 10.10(9.16) 10.27(12.28) 3.07(6.22) 0.40(1.33) 0.17(0.91) 0.23(0.68)
Daily 33.37(29.47) 47.00(36.68) 33.73(30.90) 32.10(32.70) 1.20(2.72) 1.20(2.35) 1.10(2.04) 0.60(1.07)
Social 11.07 (10.55) 15.93(13.00) 7.80(8.93) 7.67(10.98) 0.17(0.75) 0.23(0.77) 0.20(0.48) 0.03(0.18)
Emotion 33.83(17.53) 33.50(20.43) 24.73(21.05) 24.50(20.07) 1.23(2.24) 0.73(1.84) 1.13(3.56) 0.50(1.14)
G 1.80(0.47) 2.03(0.60) 2.25(0.60) 2.32(0.53) 0.33(0.24) 0.12(0.22) 0.10(0.20) 0.07(0.17)

Values are presented as mean (SD).

K-VAPP=Korean version of the Voice Activity and Participation Profile; group I=elite vocal performer group; group Il=professional voice user group; group Ill=non-vocal pro-
fessional group; group IV=non-vocal non-professional group; TTL=total score of the K-VAPP; ALS =activity limitation score; PRS = participation restriction score; G=Grade of

the GRBAS scale.
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YA FHE el e 524 B 9 o] Tkl H]al « 0157 ¢

< ] R Agsto] FA5190 T ofuf 53t 3] AS 83 00625 (0.05+8)= A3}t FAEA]olli= IBM SPSS statistics
HHEASIG O B2 A1 0T TS Q5] Axtof ojst afj4] version 25.0 (IBM-SPSS Inc., Armonk, NY, USA) Z 2 122 0] &
Al 2924 & (Bonferroni correction)S -85} S0~ 0 shick

Table 3. Coefficients of regression models predicting the K-VAPP subscale scores of three professional groups

K-VAPP score BVFL Gender Grade Group | Group Il Group Ill
TTL
B 45506 16.473 25.901 19.260 26.647 1.407
SE 14.657 6.019 6.878 8.510 8.504 8.466
B 0.332 0.120 0.403 0.122 0.168 0.009
p-value 0.002* 0.007 <0.001*** 0.025 0.002¢ 0.868
ALS
B 6.471 4291 13.093 4848 9639 2.213
SE 5.320 2.185 2497 3.089 3.087 3.073
B 0.134 0.089 0.581 0.087 0.173 0.040
p-value 0.225 0.051 <0.001*** 0.118 0.002¢ 0.472
PRS
B 15.433 7.360 7416 8.138 11.376 -1.049
SE 6.041 2481 2835 3.507 3.505 3489
B 0.308 0.147 0.316 0.140 0.196 -0.018
p-value 0.011 0.003* 0.009 0.021 0.001* 0.764
Severity
B 3378 0.379 1.290 0.805 0.594 -0.168
SE 0.597 0.245 0.280 0.346 0.346 0.345
B 0.475 0.053 0.388 0.098 0.072 -0.020
p-value <0.001%*** 0.123 <0.001*** 0.021 0.087 0.626
Job
B 10.395 2233 2811 8.231 7.124 -0.107
SE 2.586 1.062 1.214 1.501 1.500 1.494
B 0432 0.093 0.249 0.296 0.256 -0.004
p-value <0.001%** 0.037 0.021 <0.001*** <0.0071*** 0.943
Daily
B 7317 6.101 14.471 2.640 9.337 1.206
SE 6.954 2.856 3.264 4038 4.035 4017
B 0.126 0.105 0.531 0.039 0.139 0.018
p-value 0.294 0.034 <0.001*** 0514 0.022 0.764
Social
B 4184 3271 3210 2113 4553 0.149
SE 2.398 0.985 1.125 1.392 1.391 1.385
B 0.219 0.172 0.359 0.096 0.206 0.007
p-value 0.082 0.001* 0.005* 0.130 0.001* 0914
Emotion
B 20228 4.443 4.099 5472 5.021 0.428
SE 4.405 1.809 2.067 2.558 2.556 2.544
B 0.504 0111 0.218 0.118 0.108 0.009
p-value <0.001%*** 0.015 0.049 0.033 0.051 0.867

BVFL=presence of benign vocal fold lesions; K-VAPP=Korean version of the Voice Activity and Participation Profile; group |=elite vocal performer group; group Il =professional
voice user group; group lll=non-vocal professional group; TTL=total score of the K-VAPP; ALS =activity limitation score; PRS = participation restriction score; G=Grade of the
GRBAS scale; B=unstandardized regression coefficient; p=standardized regression coefficient.

*p<.00625, ***p<.001.
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Figure 2. A radial plot of standardized Beta coefficients of the K-VAPP subscale scores according to the levels of professional voice use.
K-VAPP=Korean version of the Voice Activity and Participation Profile; group |=elite vocal performer group; group Il=professional voice user group; group Ill=non-
vocal professional group; group IV =non-vocal non-professional group; TTL=total score of the K-VAPP; ALS =activity limitation score; PRS = participation restriction

score.
*p<.00625, ***p<.001.
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