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Purpose: The purpose of this study is to discover whether female students who major in
pansori evaluate the high noise of the high tone vocalization as a handicap, and to
identify the correlation between the singing voice handicap index (SVHI) and the noise
level of the five traditional Korean notes (F4, G4, A4, C5, D5). Methods: Twenty females
majoring in pansori with an average age of 23 years (+ 2.36) and average learning period
of 11.95 years (+ 4.02) participated in the study. The experiment was performed with
SVHI and then the noise of the five traditional notes was measured using the vowel /z/.
SPSS 20.0 program was used for statistical analysis. The relation between SVHI of the five
notes and the parameters EGG-NNE and EGG-HNR related to physiological noise; the
relation between SVHI and the parameters NNE and HNR related to acoustic noise were
analyzed by Pearson correlation. Results: The SVHI of physical and noise level of
BEGG-NNE, EGG-HNR, HNR were significantly correlated at the high notes C5 and D5.
Conclusions: Female majoring in pansori evaluated their singing voice handicap high
when their SVHI was high at C5 and D5. Although pansori is a musical genre that allows
considerably high noise, but subjects evaluated that too much noise at high notes was a
handicap. It is meaningful that this study showed these findings with objective numbers. It
is also meaningful that the potential application of SVHI of the subjects in the field of
speech therapy was confirmed.

E4: o] A mAEy ofstEc] 129 w2 A AAR TP ATfeR WIkSHEA
Qotr7] otod, 7PSAIMCIAA S singing voice handicap index, SVHD®Q} =2t 52(F4, G4,
A4, C5, D5l w2 A4 7F ATAE AmESNE W He 99 234(22.360), TAE A
B 11.959(24.02) 08 wae}zdy ofshy 2070] o] el ofsisitt. Addal= SVHIE WA
AAEHL 580 WE AFY EHE BS [x/E At BAAE SPSS 200 ZRIHS
olgsto], 558 SVHISF A2jerd 454 B w74 EGG-NNE2F EGG-HNR, SVHISF 238k
4224 ¥ vi/iEs NNEQF HNR #AIE 47 Pearson ATAE EA819ich 23tz
2 C5, D5OA SVHIS] AlAET} A234 EGG-NNE, EGG-HNR, HNR 7} 0.01 $59] Aso|
Ut AR i AF SIS 12 C5, D5 £240] 24 A9 7RS4 A
A wdeilth £ Ate WA A4S I l8ske 29 Aol 139 =2 A
R AAET TR duFieR Wkl Qa2 AW £ ARGkl itk 9Et Yt

S AR OIS thdAre] SVHT A A8e 2RI & Alrked] AvE ik
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LS ARAo7 A= AAZA SAAREAHprofessional
voice user) %, =R, EH4 Y7L dETHE Y HE 7k
E2 2/3%ofoll wIHs] =EHr.

AIARZAZF WHOE Aolg 3719 ER=E Ask=tl, 44
A AL T 242 14 Ao(impairment)E B 12} Aofo]
w2t FA49] Pso] Ao ot AZ 22 Hol(disability)

gt 33 Aol 1-22F Aot B FEHE AR E
Z(handicap)ll 7Hith. AU AZHORE T £ AT 7|&
o] F2 E= ofd olfol s A9 FEo] YSEHAU E2st
A Agste A4S gt

AR 7Y 2le B 7B S0 e 33 Aofig]
AoPor BRI 4 Qi ddRe 24 A2 Akt 249
=8 AHE |ASoF st 34 A TS qTiskA A|zbsl] o
#oltk. ofF% A &4 EA4E BT 34 Bk AEA
HAHE ofl2t 9 HAPE YAIHCE FQSHHKim & Choi,
2009).

WAt AL Adels 8 4 A dEHoE 34
M)A (voice handicap index; VHID7} gloH, A& 7k=9]
749 Cohen 5(2007)°] 19Kt 7P AI YA 4(singing
voice handicap index; SVHDE ARESIth SVHIE AlA|
(physical), 7]%5(function), dA(emotion) ZHoA 7F 24
Aok AYSHH7E Ttolth

olo] Sielska-Badurek 5(2017) SVHI®} 23ty EAS
Sl A7t E & REx 7] e 25AA AdvlsEH
AAjste] Addd 159 S8 B 51oH, SVHISH VHI
AEAZE ok 8Fct ESE Gunjawate $(2017)2 9%
o] HE RI& A 7hgol#} Hi9Rl ofFARRKYakshagana)s
gog SVHIE AASHIE, &4 BAE s4dsks I8 1
EE;]Z] % IE7HY] {Yt Alo] AnE Husigic v =g

A8 715 oo gt SVHI A7 58 WelZ tiss Sa4]
A71E F40= AjtE oz o]FojA Ytkjeon et al., 2018).

"ﬂ’ﬁﬂ A 7}4\—‘; B A2 A& 7ies Blust] 553 &
A Zgofat vluste] AR Ad,
OW't Bt %—4 010 nH7} Wil S/A9EHARl TolA Aol
EHKim, 2004). ol=gt ®Agle] 7|12 WS B0l o,
EXL AE|dor &2 ARSI sk AgidEoz 23 )
Zole ol THIY WKl S8 R 1=F w0,
olo w2 BTt JuHA7t 7141 4kEo] 71QIsk: ZoE H
2% Hp QItKHong, 2011) Ao #ae Sl 49 38
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9 AR ol wet o, A, el 22 Bol2 HLEst
=, 21Nz 5 K5 Yol Al 58 S0 LA &
s XéE-J 485 Ak a T3 Eo|t(Kim, 2009).
A0 Tt ARY ST T2 B A /3eNe
%*é%OH% SASHE MR 7}4 52 o= 371954, Aest
A, A S0 AAE ol Jo 52004} 5737l 2
S W2 10912 R AEEH uriset Sk vz
5 Alolo] #AE  AWHEQFE=Y, Jitter, Shimmer, HNR

(harmonics to noise ratio; HNR), NNE(normalized noise
energy; NNE) 5 NNE ¥47F 245710 Hoh 7igst aij7isHa
gt stk 123 Vashani 5201002 974 Axgoz 34
TAE Sachks SAE deR A4AE wE F34 Briet
NNE, HNRO| w& A4 75 AAlstglet], FEAas =
o8 AN IFHEY SRS AT ZL—~°1W Fomgt =
< B3 oigith ®RF Park 5(2018)2 ®AE] 7k 454E
4] Aol ul AaF Aoz} 1:._0101- 7|zo8 wwsl= A
of ZAE A7IskH, 1399 au] AF=52lvkE tides =oF 55
of e Y EAS Euskied, Rl Fig D5olA A
SH4 NNEO] 450U A17F frojufshA] il Halsoich

249 A Bl AWA S4A] 7t ABEAe] T AT
= 280 B ot AAA SHAMEAE deE 0~33
HEE AMSSH= GRBASY &3FH £7%4] Jitter, Shimmer &
o] ui7jHSE AMESle] FEE) Q37 UrKShin, et al., 2011).
T2y SVHISF A SA4W7F 1 Aol #%t A Ae
7HA] ARE o]t

wEbA o] Afte WAYAF oftE toE FAE A
SolA SVHISF =9F 530 We A4 JBHAIE st
A olqith. olEet EAL AT AR Brlshe 7%*—’%“3]
;Q]o] 5‘] e 4 A8 AT} qao] 011_—_1] AmE 4 o]ocq
AE AN B TeE tdeR SVHIO HAA @%E
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2 107] Wel= 3he| A9
o] At 2089 WAt
Eﬂiﬂ nAaEE 04@ S A Wde=E 513l
B 22.85(x2.30)41% 0, wae A2

% 11 95(+4 2ol HEAES Ay 2545 E 5=
ShA] ghorom, HE HIGAAGI. E3F 153 2F Bt 7P AR
QF10AIZFO R ERIE I,

HE =S dojAgAt 1:L AAG AAAREE o] d
AOJEAE §i22 E)stglon, SHEAR U3 A Be S
S71AEY 2AE ASiH

2. HY =+ ¥ =X}

1) & &7
SVHI= 0~480& Brlshs 58 Hke 4 03oA 1444



otk A& 1089, 7154 1083, ZA4 16
& 3P R E doH At =25 WA
AgFoz L7le AdFe el w2 SR Er} o]
Al AREEE SVHI 232 G0l Y82 g=ol2 HiQlsto] 4wt
EFG7l B91H Lee 5(2013, 2014)2] o] SVHIZ ARE3IY
CHES 1), E2F o] d7olAe e=of SVHI 35 & 'P.14 A5
Al B IZ A Ho| SibE AF/FA/ANE A B I
At Aol ¥ = A5G 1 olfi+= o] A9 didAEol
degdos WA 7B FA% AIE AR BAIoks Aol 2
851517] ol

3 BAYHTABES dWFeE §F SVHIY o9 J9E YA
YHIZ gelslr] flof A8HE dut AleE AASIH. #4112
3 AlA(physical)®= 0.820, 7]%{function)2 0.800, %Al
(emotion)= 0.9390]8 AAE 0.958Z 71& 0.72 A3Islo]
HgFoz et siA¥gE B E RASH| YA B
A QRIEAES Alggst A3t SVHI 9 37k4] sk 8gl AIA|, 71,
A9 &4 £¥9 QASeE BF 048 9= @2 HolH 3
g 82lo] Aelsirhal yeryit

% 9 AYed A8 % 541 EGG BEES
ol-get A=aky Z7o] FAlol 7Fsdt Dr. Speech® Vocal
Assessment(Tiger electronics, Inc.)& ARSIt Vocal
Assessment®] £4 w74l NNEE Ashd A2ovAZ,
E3] EGG-NNE= Ad 399 4584 WS gt
(Huang, 1995). T3t HNRL sjStiALH| &2 T99 749
H|E714d 7F vl &E& UERAth Vocal Assessment®] MEY 1t
TE 44 kHz 9oH, Fukr #Hs 7k 999 70~800HZE
d7ste] =358l

) 2ot IR & A =Rt
VHI= WA 4948 defaba] dof ti7] ol 2=l om,
SVHI & B3 AR} AAR 2HJ6HA| st
24 =28 OO0y g9 HEHo] A—]x] oaa] 7oA

AAoRITt el dA|Q] ol ARERE B3 /e/E SIAEY,
1 0]8%= Vocal Assessment2] 2% —‘_v—*jloﬂ*i [ae/AHEE A

St glom, o|F o] ¢t AME Higos WY T 9 AER
HAS A (stroboscope)ell #eF d+ AlgE 12ot57] whizolth
Aol Het U3t A= BE(A4, 440H)0l w2 DEH =
oF 5%0F ASIPtHE 1). 1 o= DEFL dd Hie
719 A= &5 9 o] 118 AoIA 7 HEdos AL
Sh= KeyoltHYoon, 2006). 3] @d A 7}% o] o
A BHE, S40A nle]aZ, gel7] gl Agor|2 HPT
2, T97] vkl E8e| HEE, o A8 %HMW =,

oz WA, 5e HERAL, 440Hz) A el
o] 78] WEolh Edt SVHI FE0] 18g W % ¢
o @F A 54 B8 A dol ok Wt Uoke Bads

Ye Zo] offey 59 52 didAte] et BgolM o 24
AE SolM #sh] ofSeER, =9 DEA 52 ARES
=

3] l‘-\.i

O 1. DEH 52
Figure 1. D Boncheong 5 notes (Park et al., 2018)

W5l I HA] A ASRE 1E0] o2 Suol e T
AS SIEE S8t 4 22 Pianolo (2018, Michael,
www.apfelapps.ch) o]&& o|&3sld 488 E8& &, 32 4
Zgotod 33] WASHES ok 7 22 BF & A Si%l
oug 55 W &AE AL FLolARE 15 DSE sigith

Yol bAoA U3SF TA7F Rl om, wPRRe] 539 U
A oUR]7F 3B& Vocal Assessmento] IAEH ©io]39] 9%
AR QoA oF 100 em A=E FoIth EGGY 271 A=
estAl AAAZ7] Aol AARNE @A MddEEE &
the, Fo] 2ojR|7] A & WMES FHAF E3 1y
A7} dynamic ranges HolAEA RSHEA =213

rlo mlo rr

3. Ai=zEY

SVHI®F =9} 530 w2 wAHE s 349 &%
A 7+ ABAE Dol y] Qlsted, SVHIE £4(total, SVHI-T),

AA(SVHI-P), 7|'s(SVHI-F), ZA|(SVHI-F) Mg st 4
ottt 3489 A2 33 BAE /e/ F 28A [e/9
473 125 Vocal Assessment®] green frameZ ARE5Ho] =
st

4. SAzE

SVHI®] SVHI-T, SVHI-P, SVHI-F, SVHI-E 47] ®H<loj ot
71EEAS AASIGTE T2]3 SVHI ¥ 471 #olnt Agejshs]
484 EGG-NNE, EGG-HNR 7t #AE 7} 580 we} 71&%
A 9 Pearson AHIATE A silth. E3F SVHIY 470 ¥
Qld} S3FstA 434 NNE, HNR 7F BAE 530 uet 7|&%
A 9 Pearson AHIAFLE 4 itk " Ase
SPSS(Statistical Package for the Social Science) 20.0Z&271
HZ ARSI R (059 .01 & oA Atk

. g7 Zut

SVHI®] B#¥ #ZFEAE= ¥ 13 2 239 mAike

74.55+24.70, AARGQ] Hagk2 20.10+6.98, 7I5A42] ¥
T 22.2016.32, AAA] Hogh2 30.30+11.380]0}
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H 1. SVHI 7I=8AZ
Table 1. Descriptive statistics for SVHI

N Min Max M SD
SVHI-T 20 33 117 74.55 24.70
SVHI-P 20 9 34 20.10 6.98
SVHI-F 20 10 32 22.20 6.32
SVHI-E 20 8 51 30.30 11.38

SVHI®} F49] EGG-NNE® EGG-HNR JH8A= & 29 &
o] ojmgt Mol A Fomet Aol YA

B2 SVHISH FAQ] MRlafx 484 7 AEa

Table 2. Correlation coefficient between SVHI and physiological

noise of F4
EGG-NNE EGG-HNR
(-22.95+2.93) (25.72+3.01)
SVHI-T -0.076 0.079
SVHI-P 0.044 -0.040
SVHI-F 0.017 0.011
SVHI-E -0.194 0.186

SVHI®H G49] EGG-NNE®} EGG-HNR AH8AE BARS
W 3 33 o] ofme Mol A frofulet Aol gislc

B 3. SVHIH GA2| MRISty 4K 7t MEne

Table 3. Correlation coefficient between SVHI and physiological

noise of G4
EGG-NNE EGG-HNR
(-24.32+4.63) (26.91+4.83)
SVHI-T -0.048 0.049
SVHI-P -0.001 0.003
SVHI-F -0.036 0.048
SVHI-E -0.074 0.069

B 4. SVHIZH A9 defoty A3Y 7t A

Table 4. Correlation coefficient between SVHI and physiological

noise of A4
EGG-NNE EGG-HNR
(-24.68+3.83) (27.71+£4.08)
SVHI-T 0.058 -0.049
SVHI-P 0.003 0.020
SVHI-F 0.098 -0.101
SVHI-E 0.080 -0.071

90

SVHI®} C59] EGG-NNE®} EGG-HNR AHHAES B4 2
= ® 59 Zth SVHI-T (=0.529, p<0.05), SVHI-P
(=0.623, p<0.01), SVHI-F (=0.452, p<0.05), SVHI-E
(1=0.480, p<0.05)2} EGG-NNE 7} AF ARfo] SQl= Hido
SVHI-T (1=-0.475, p<0.05), SVHI-P (;=-0.585, p<0.01)<}
EGG-HNR 7} 4 o] Stk I2ja  SVHI-P%
EGG-NNE, EGG-HNRL H]7F =2 folu|gt Aol 919l

B 5. SVHIZ C59 2oty 454 7t dEAs

Table 5. Correlation coefficient between SVHI and physiological

noise of Cb
EGG-NNE EGG-HNR
(-23.31£5.09) (25.98+5.03)
SVHI-T 0.529° -0.475"
SVHI-P 0.623" -0.585"
SVHI-F 0.452" -0.407
SVHI-E 0.480 -0.413

"p<.05, “pC01

SVHI® D59] EGG-NNE9} EGG-HNR AJAES EA5 2
= ® 6% Zrh SVHLT (=0.505, p<0.05), SVHI-P
(:=0.593, p<0.01), SVHI-F (:=0.515, p<0.05)?} EGG-NNE 7t
A Aol QI whHo| SVHL T (:=-0.505, p<0.05), SVHI-P
(=-0.589, p<0.01), SVHI-F (=-0.511, p<0.05)?} EGG-HNR
b 2x Aol 9otk I81 SVHI-PF  EGG-NNE,
EGG-HNR+ Hl2 A &2 {9uldt Adato] Alch

B 6. SVHI2F D52 H2[std A4 7+ A
Table 6. Correlation coefficient between SVHI and physiological

noise of Db
EGG-NNE EGG-HNR
(-18.51+4.12) (20.89+4.25)
SVHI-T 0.505" -0.505"
SVHI-P 0.593" -0.589"
SVHI-F 0.515' -0.511°
SVHI-E 0.421 -0.425
p.05, “plo1
2. TAZHZ ostdo] SVHIRL =2 530 M2 SeksiH
A2Y 7 HEEA

SVHI®} F49] NNE®F HNR A##AE 243 2= ® 73
Zt}, SVHI-T (1=0.548, p€0.05), SVHI-P (:=0.625, p0.01),
SVHI-F (1=0.588, p<0.05), SVHI-E (:=0.451, p<0.05) 2+ NNE
7+ A7 Ago] Q= wHhdo] HNRIR:= ofmgt gojulst Afol
QQlek. 183 SVHI-P, SVHI-F & NNEE H|WZ &2 {ou]
g3l At

s



B 7. SVHI2t F49| Saetd ASH 7t AaA S
Table 7. Correlation coefficient between SVHI and acoustic noise

H 10. SVHI2 Che S&atd ASY 7t HatAs
Table 10. Correlation coefficient between SVHI and acoustic

of F4 noise of C5
NNE HNR NNE HNR
(-17.07+3.58) (25.7243.01) (-23.31%5.08) (25.98+5.03)
SVHI-T 0.548" 0.079 SVHI-T 0.226 -0.475
SVHI-P 0.625" -0.040 SVHI-P 0.329 -0.585"
SVHI-F 0.588" 0.010 SVHI-F 0.175 -0.407
SVHI-E 0.451" 0.186 SVHI-E 0.187 -0.413

pC05, “pCo1

SVHI®} G59] NNE9+ HNR A#HAIS 43 3= & 8%
2t} SVHI-T (:=0.517, p<0.05), SVHI-P (:=0.545, p<0.05),
SVHI-F (:=0.529, p<0.05), SHVI-E (:=0.467, p<0.05)2} NNE
7t AA Aol Qi whwo]| HNRIM:= ojygl §on|3t Alzio]
At

H 8. SVHISt Gbol S&aty A3y 7t Ml
Table 8. Correlation coefficient between SVHI and acoustic noise
of G4

NNE HNR
(-17.97+3.36) (26.91+4.83)
SVHI-T 0.517" 0.049
SVHI-P 0.545" 0.003
SVHI-F 0.529" 0.048
SVHI-E 0.467" 0.068

"p(.05

SVHI®}F A4°] NNE®} HNR ATIAE E 9 9 Zo| ojmst
WA goJu]gt Aol gigict.

B 9. SVHISE A4Q| S A3 7t Al
Table 9. Correlation coefficient between SVHI and acoustic noise
of Ad

NNE HNR
(-17.89+5.68) (25.98+5.03)
SVHI-T -0.044 -0.038
SVHI-P 0.015 0.029
SVHI-F -0.055 -0.084
SVHI-E -0.045 -0.062

SVHI®H C59] NNE9F HNR BHAAE £4% 2= £ 10
I 2ot SVHISH NNE 1F ojmigh Aol glz Rhdofl SVHLT
(=-0.475, p¢0.05), SVHI-P (=-0.585, p<0.01)} HNR %+ %
A Aol QIgich 1Al SVHI-PS HNR HwA & fojn|
gk Aol At

p.05, “plo1

SVHI® D59 NNE®+ HNR AHHAE 248 23&= & 11
I} 2t} SVHI-P (1:=0.539, p<0.01), SVHI-F (:=0.477, p<0.05)
9 NNE 7+ A& Aol Qi SVHLT (:=0.504, p<0.05),
SVHI-P (:=0.596, p<0.01), SVHI-F (:=0.511, p<0.05)2} HNR
7+ B Ao| QIith. 181l SVHI-P? HNRL H|7Z &2
FouEt Aol QlSith

B 11. SVHI2 D59l Seksid Ay 7+ A
Table 11. Correlation coefficient between SVHI and acoustic

noise of Db
NNE HNR
(-23.3145.08) (25.9845.03)
SVHI-T 0.416 -0.505"
SVHI-P 0.539" -0.589"
SVHI-F 0.477" -0.511°
SVHI-E 0.290 -0.425

"p<.05, “pC01
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ot A2 AR 7HeE e 3 7RESARYH Bk
TUlolA #] o]RofXA] eglth 8] &FA0] & waE 7t
50 AL B AUk = Gl 5Y3H 71EolA Brist
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249 234 7t 3&741% ZA } FI‘E%

A RSl SVHI-T B2 Lee $5(2014)9 aﬂi*“g}ow
& 59.04(£19.27) HEIARAHT (44.16217.1DE} w2
74.55(124.70)%0H, 7P ATZA| RO AIRFE @4#
AFRYET o] AA716(FA £02 &SIt ol TAeE &
4% 3A d8she S=ole TaE Tt Aoz
L7le 7GRS e AR 7eEY fARI L & 5 9tk
SVHIS} ot 530 mE 549 &AL RYvigh Aol 9l
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AOX|ZHA(H28H H13)

ot ol2 AEsky 9 28Fshy #H iR Esto] A
StH, ofefiet 2tk

AR, SVHI® 559 AFshy 454 7 #A= & C5%
D5ollARE frejulst AJFto] QUSitt. FAIHoR Aty w7
EGG-NNE, EGG-HNR E5F 3] QIglx Ed], SVHIY A%
FE SVHI-P= H|WA &2 Ad3o] Ak 24 Ao st
9, Kim (2011)2 @2 4 7S] 13 £d9 o8&
SASH glo] FEA Jdf E¥o] FQasitia 4 ol E} 5
gt Wi AE 29 1 A5 waY T
Ao R QAsk= AR Fo510] d&s] & 4 Slrk

A, SVHI% 559 3F8Hd A4 7 A= 18 C5
9} D594 HNRZF -oju]gh Agto] Qloitt. d3jut A% F4
G4 NNEOF f9mjgt Aol Stk ol 22 olf=,
EGG-NNE7} & $20l49 aFodAl2td NNE= A= o7
9] A7t BtGE7] ECE 4T 4= ItHAhn et al.,
2002). weEtd A ISR AR A0l w25, A
SHoAE A &840 2258 A9 7B &4 AP S
A Ak AR RAAHA 58 & & Stk

% C5, D5OIA SVHIS] 4709R1 5 53] AIA|(SVHI-P) &5
3} EGG-NNE, EGG-HNR, HNR 7] §9j%= 0.018 H|7F
=2 o] Qldth ol Park 5(2018)9] 5] wWE o] &
=91 WIEAIA g D59 AoUA7E fouleHA &tk
ARAEE ARSI oo maE] ZheTh 159] ASAE AAIEQ
SRR QAT f5513r.

oY I+ AE Hof TaEE Aol w2 FPFEYo
T 18] AdE WA g AR £ AL 7 AXEE
AAA dtjgiolet Hrkelal Qlths AME & 4= Qlth oo &
A 719 IS 93t Ad ol T3] ZeAdT SRR
A BAE 7k9] SVHI Al &8-S AQstaat gt

o] A9 Ay & F& ATE A% AL ohSt 2k

A, o] A9 At wae] HF oA(n=2028 Agt
qo]7] wizol A+ Au] Untsh= AlFsfoltct. Mol ot
107] Welz shefl wae] Ay ZYe vie Agkgolct. o]F
A mol| ojefgo] wEr] wiEel] - AolA mFA:
$H3 Aol FHI YA ot dAE B &
w3 99Ut ik

A, o] dFolA e
249 Aoz Qsh= Aoz & 4 ot AT 1 3|E
ok FAF R AAJekA] Zitths SAE A=ttt FF 159
BE AEE £9 F J= TAY 7Y 7P Y Hst
A7t 9 AYS Adsk= Hioloh olet At WA 7t
29| 7K Ao ALE W RIS 1 7PSAY) e
Eolet 244 TS 71W Ao AEHr

l

mlm o
(o)

129 w2 AR avde T
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