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A Study of Cormrelation Between ADSV and MDVP Voice Parameter
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Purpose: A lack of normative data based on gender of normal- and voice-disordered
persons in MDVP and ADSV exists. This study was designed to derive average values
for men and women in their 20s through MDVP and ADSV, and to determine
whether a statistic difference exists between each parameter and gender and the
correlation between MDVP and ADSV measurements. Methods: One hundred subjects
(50 males, 50 females) with normal hearing and voice participated in this study. We
analyzed prolongation of /a/ and ‘Walk' and ‘Fall' passages voice samples. The ADSV
measured CPP, L/H ratio and CSID, and the MDVP measured jitter, shimmer, NHR.
Results: In MDVP, jitter and NHR were significantly different between men and
women, but shimmer was not significantly different between the two groups. In
ADSV, CPP, CSID, and L/H ratio were significantly different between males and
females in vowel and connective utterance (Gaeul, Sanchaek) tasks. In addition, there
was a strong correlation between CPP, CSID, and L/H ratio between 'Autumn’ and
'Walking' paragraphs. There was a strong correlation between CSID-CPP and
CSID-L/H ratio in the connection ignition task. Conclusions: The parameters of
MDVP and ADSV show differences between men and women. Therefore, it is
necessary to establish a normative value according to gender that could be used
clinically by estimating measurements between devices based on strong correlation
between MDVP and ADSV.

E2: Multi-Dimensional Voice Program (MDVP)¥} Analysis of Dysphonia in Speech
and Voice (ADSV)E AM&8E A4R13} 2/3740919] Aol w2 & dlo]ej7} F&35h Holok,
£ d7= MDVP9 ADSVE Eol A4 20d Fi9 S35 mfeju|e BHaghs ZotEy,
oetalg el gd 7t Zeleh MDVPSF ADSV E4A] 79| AFE Yop A} opict. ¥y
AEE 7L . Al dgo] gl 20t A9 €y 2 50WA 1009 tiAARES]
SANEE EAoIct. U3t e BT BRYV1E AASHITE ADSVOllAl= Cepstral
Peak Prominence (CPP), Cepstral Peak Prominence Fundamental Frequency (CPPFy),
Low/High spectral ratio (L/H ratio), Cepstral/spectral index of dysphonia (CSID)E,
MDVPOA+= Jitter, Shimmer, NHR, Fo& 275ttt 23 MDVPIA Fukis-E(itter),
2SS HIINHR)}E E 7kl gt Afol7} idlou, AZH5E(Shimmer)S F A% il
FOIRE Zfol7h Tt ADSVollM 23, 7] IAolA CPP, CSID, L/H ratio 2% €4 7k
798t Aolg Bty E3F & 7] IA 7kl CPP, CSID, L/H ratiooAl 8t AaA}
UERtoH, dZdtst A9] CSID-CPP, CSID-L/H ratio 7t 738t ATIAZ YeRich 2E:
MDVPe} ADSVY] mEjuleolA g 7t oz} uehgth weEbA Agdo] oE 29
71E32 AT Z9rt gk 291 MDVPY ADSV 7l 73et Aol ok HellAq & o,
7171 2+ ERAE ok Ax AESFOEHN WA 7)7] FFAE f8HA AT & U
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A Dol 7P Eol ARBEI Q= S B =4
9l Computerized Speech  Lab(CSL, KayPENTAX)<]
Multi-Dimensional Voice Program (MDVP):= X38-A0f|A
dEHor AMEEE ZEIH0RE VEFIF0), T ¥
T W =8A AH(iter), A WHEA IAF 9
(Shimmer), £33 23139 AWGE HiE 230w
(Noise to Harmonics Ratio; NHR) 522 EAZE & ¢ A
gotr ApHos EAstal F/RICKAAA 5, 2003). EgH
MDVP= 7|EFus 7|9tog FAo] ojfofx]7] ujzof| ]
o AN olA v F8% =Fo|tKKim et al, 2015). 1
gut MDVPE 71ESueet Juiisdde] 7hdes Qs
HEE 540 dofzt dAUSE EAslol Addet A2l
QoH, 7[EFnsrt fEo] oF @ BrE Azt 2E9 A
fole HieTERIt HestAl ot AARY] AlFwrt "ojd
ItKYu et al., 2017).

NAEFH EA(cepstral analysis)y> AHERO] 27 L&
gt 20 AHEHS IR0 Wkt AAWER 459 ]
Aol tfgt FEE BEAsk=tl BolsltHKim et al, 2017).
Quefrency FHolA 349 ZXopZat FBFHLE Eeol
2 A359 7140 digt AFErt won, FYst 7jEFTe
F22 8517 ot FFEt AT A oflgt wie HFY|
ARl A AS, B dZ2ds 24 A Bt 2RE AR
tHChoi & Choi, 2016). Cepstral Peak Prominence(CPP)&
AA BAEHY sl PAEYH FF 7 A=Y Aolg T
shH, HIF7|A ASHre $714 4594 peak’t ©H FEd
A=dl &, CPPe Hil AEo] 2 Uehts Ao 2
#E UEAT B2 SA4EAVE A4s Afele w2 #
S YePlciAwan& Roy, 2006; Awan & Roy, 2009; Park
et al., 2013; Yu et al., 2017). Low/High spectral ratio(L/H
ratio)s AHEY Ao 4KHz Fukg G2 7IE2E ot
Aol Bt olvix9] HlES YERdth GWREQl T4 o] 3t
& 992 1,000~4,000Hz0l &sto] 71 oY Frke 49
< &Z0F FERIE AN M AFus 99 o4
A7 s G99 o|AHL WopxRr®  AFujptiis
o7 22 32 Holn HEFom VARl SAYSE
we ke YeEPitHChoi & Choi, 2016; Yu et al, 2017). &
89 Aol A=E FARE PAEH-AHEY IR
(Cepstral/Spectral Index of Dysphonia, CSID)= CPP, L/H
ratio, A AEE UFSIAYALE JISAE Fol AEHH,
248 Al F57t =255 A7 SR AgATtolA
CSID7t HAZA H7} b w2 o] 92 ¥ opg 34%
of Azt FAEINN w2 &L Hdy HuEHH
(Awan et al., 2016; Shim et al., 2016).

olgfgt CPPE> M U8} T A9 FFE o=,

A
ALY Fgel], Addst 5 Hlol Wb Aok uehd,
=4 U

7148 A AL Aol §o% AV ok B4
ngs 7719 gRo] mEME YelAAR £493 2439

T2of thet AE|ert =X 97] wiZel T4 XAl dis} Cpp
£ Fol= WS 52 ARSSHHHillenbrand & Houde, 1996).

WM S B Al dEHHoE BSIAES B9l
/7o) Ada AR AxE BkekeT ol HEE o
& @RI ZiQ1Y dsiEat T &% 5ol thsiA Bl
et AgAQl ARE ST § vke Aol 7 o
OtKKim et al., 2015). 3FA|qt R23HHuto g 2d%of
wEsty FF=E AAsket AV itk B 94
gl A9 I3t mjeE wHkdsh=tl QoA FESHA g,
adstEct 7|14y A4S Aokt Tt EojAER
Aol Ars Brisketl AL Sith Wi dddusie
29 ALY Wet wdy o] & HIgEER 1 584
o] ZzE1 ItChoi & Choi, 2016).

HAZ dPoxE AFEH(spectrum)@  HAE(cepstrum)
40] 7K1 e -840 disl EaEy =d 7Y F
oo 79 BiEsE 240 Hls) AHEdHI PAEY EAS

ox M Mg X o

o o R

2

o]

il
)

A Bh w2 dEEel ke & oiEr S
AE FAaTe] gt A5 w2 AYEE RN 2

TEojgktiAwan & Roy, 2006; Awan & Roy, 2009; Shim
et al., 2016).

FUAToM = AHEHT PAEY A7l &Us| o]Fo]
A ot Jld mE & dHolE7t B3 Holth. Shim
5201499 oA FRHEES w2 Ay SRl &
FAE tier mgdgor HAEY EAZ AAGRe
o, L% Aotk Choi®t Choi2016)2] @74 T
20~30t) A4 A S51%ERE diide®E stk Pyo &
(2002), Lee & Kim(2006), Kim(2009)9] @79} Zo] 23
g 242 F HEHCE AMBEE Jitter, Shimmer, NHRE
A 71849 g S A7sEcdE Al TE Tolg &
T7F EdslA olRoiR 1 YA PAEYH AtolA= AEdl
o2 ozl &5 AAoltt, wiEhA £ A= AHERD
AAEY AF9 F84L Zxsty, 200 A8 dHe &
4 HolHE ATeoEx FI¢ AHEYM HAEYH FA9
TrEdlolE] et F&AT A FUARE LBE0] g
F3A ottt 3 MDVPEE ADSV(Analysis of Dysphonia
in Speech and Voice)] 7t &7A|e} A 7t AolE5 EAs}

I, FUS Ao TolwkAlel wet &4 sielle glol of
WA AEHE Ad o4 WSS ) AuEAS Lok
oK B4 J7lol Foldl go] T 77N 2L 4 9
L 24AE o AR 22 JRse A9 PR, 7,
A BE) 719 Zgle] AR A & JEAE dopri
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2. AN=T
1) ADSV

200 784 43R El 10089 midat AZEekA 24 ot
g & AEESH] 98l Computerized Speech Lab(CSL,
KayPENTAX, MODEL 4150B) % Analysis of Dysphonia in
Speech and Voice 4150B(ADSV)E ol&dlo] HAEYH EAS
AAERITE

A3t BAlelA TR EHFFFE], 20059 f-2uEte] 7t
=2 o g ofgHgth FAEGE Ao @5 W TS © 11 o
W olgthEo]l AN (4158)3 AR ERHESE, 1994)9]
T2 A EEPE 2 FE T AHE A=W Vol €

Z Qs =it (3254) 242 ARSsig

2) MDVP

20t A A 9 10089 22dda Al 24 e gt
S AESP] Y8l Computerized  Speech  Lab(CSL,
KayPENTAX, MODEL 4150B) % Multi-Dimensional Voice
Program 4150B(MDVP)E °l-&5to] Wa&E £4& AAsIH:

3. 3

NPNEESS

BE 2AHolEE 430 SAE AN+
o, DYNAMIC LO Z, SHURE SM48 ulo]2E A®lEo]| 117s}t
of 43t mpel AZ7F 10em H=E FARE AJElolA dh At
A ot 5=t A oS TS 3} o E3 o
A7E FSHA] s Aol 123 A5 AR & 8
AstA ol =g ZEOHS Computer1zed Speech
Lab(CSL, KayPENTAX, Model 4150B) %& Ah8st3on
44,100 Hz #EF2E, 16 bit FAZ6I S/ =251500

MDVPE ARgsto] HldAks |kt AejolA 3% o B &
A% VM w99 41283 A 23 325 V1S st
Fom IAQ7] At FAR] FAom AAISIIH.

oll

2) EAfdl
CSLA MDVPOA 8% 229 A== MDVPOA Ak
3§82 7 125 A9et 9FE 1.52 7S st A5t

ADSVQ} MDVP 24 m2ta|E| Zto| Ao

[

Atk MDVPE ol&3lo] Was B4& o191, ADSVE ol8s}
of PAEY BAE A6t
HyE 23] AEE B9l MDVPOIA] jitter, shimmer,

NHR, FO 52 £735t511., ADSVellA CPP, CPPFO, L/H ratio,
CSID & %7@3}‘214
d2det 242 MDVPIXE £40] &7Fsste] ADSVOllA

BAER BAR AT, ARdell BE T8 B ¢
of Tg77lo] 4 Ago] JFL ulA 5 glof At

2) XI=2&2|

2008 B4 A3R19) 24 mHEtrlE ] gt A gokir] 9
8 5A ZE73 SPSS version 25.0IBM Co., New York,
NY, USA)Z ARESH3IT. MDVPSE ADSV S4B+t 9 #&
HAE YolHy] fJot] 7eBAE ARSI, @ 7 S4dut
2HE Zjolg AmE7| 9ot FHEE t-testE AASIITE 1t
Zuko & MDVPL} ADSV mheba|E 7o) Almhde Almmz] 98t

o] Pearson TS AAIBIIT FY4-ES 055702 o1
c}.
. ¢+ Zaf
1. MDVP
MDVPE ARgSte] 20t A 10089 /a/ T Al &

A stepole] g Ag 2 R9E Aol E 13} 2wk

H 1. MDVP It2t0jE| grat e 7t X0
Table 1. MDVP parameter values and between group difference

Jitter Shimmer NHR Fo

g 9 g 9 g 9 ¢ ol
M 056 092 295 338 013 012 12213 224.40
SD 034 071 134 125 001 001 1614 2284
¢ 3.217 1.64 -4.23" 25.85

"p(.01, " pL.001

e ZF 508 9o & MDVPY jitter, shimmer, NHRE
24%t A} jitterol A B4 0.56(+£0.34), 94 0.92(£0.71),
shimmerollAl @4 2.95(+1.34), ©14 3.38(+1.25), NHROJA
A 0.13(£0.01), 994 0.12(+£0.01)2 YERiTE

A™ 7t Jitter, Shimmer, NHROJA BAFOZ ZJol7} Q&
A ol A3}, Jitter, NHROIA EY 719 53k Afol7t 3l

k. ¥FH ShimmerolA & Hd 7holl f2l3t Zol= figith

2. ADSV

ADSVE ARg3l] 201‘41 49 100%89] w-gurst AAUs)
ke, A 29 Al S gt Ad 2 feRt Aol

< ¥ 29 &tk
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H 2. ADSV It20JE] 2 FH 7t x|
Table 2. ADSV parameter values and between group difference

G M SD t
Gaeul CPP F 6.93 .93
-6.30
M 8.05 .84
CPPF, F 211.63 16.43
’ -26.91
M 134.04 12.06
CSID F 33 11.62
7.98
M -17.14 10.22
L/H ratio F 29.16 2.74
-5.92
M 32.37 2.68
San CPP F 6.80 88
chaek -7.10
M 8.15 1.02
CPPFy F 248.04 245.87
3.43
M 128.42 12.22
CSID F -3.67 10.95
7.07
M -18.59 10.13
L/H ratio F 28.58 2.66 -
-6.93
M 32.18 2.52
/a/ CPP F 11.82 1.42
-10.26
M 15.05 1.70
CPPFo F 225.76 23.61
25.33
M 122.89 16.33
CSID F -.03 8.27
2.68
M -4.93 9.90
L/H ratio F 29.24 4.69
-3.79
M 32.64 4.21
“pCo1, T pK.001
H 3. MDVP2t ADSV 719 A2
Table 3. Correlation between MDVP and ADSV
jit Shim NHR Fo CPP1 CPP2 CPP3 cppfO 1 cppf0 2 cppf03 CSID1 CSID2 CSID 3 L/H 1 L/H 2 L/H 3
jit 1 .355" .170 159 -3117 -.257" -.502" .230° .007 154 -.247 .230° 396" -.059 -.069 -.156
Shi 1 4317 051 -.229" -.153 -522" 108 .018 .041 .230° 173 587" -.108 -.094 -.191
NHR 1 -.470" .185 294" .025 -.418" -.293" -.477" -.148 -.184 .245 .084 159 -.015
Fo 1 -527" -586" -.643" 942" 293" -.999" 639" .595" 191 -.538" -.576" -.341"
CPP1 1 847" 586" -.558" -.184 -.520" -.829" -753" -.352" 496" 554" 336"
CPP2 1 514" -.608" -.285" -579" -.757 -.830" -277" 507" 624" 349"
CPP3 1 -.697" -.688" -.645" .167 -.015 -779" 366" 358" 359"
cppf0 1 1 985 9417 266 .062 297" -514" -.580" -.370"
cppf0 2 1 951" 275 .074 .280" -.525" -.588" -362"
cppf0 3 1 -.320 -.032 235 -5317 -.567" -.352"
CSID 1 1 477" -.080 209 200" 207
CSID 2 1 040 -.022 -.087 -114
CSID 3 1 -.225° -.176 -.509"
L/H 1 1 868" 520"
L/H 2 1 474
L/H 3 1
“pK.01, T pL.001
1: ‘Fall' passages, 2: ‘Walk’ passages, 3: prolongation of /a/
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ADSV®] CPP, L/H ratio, CSIDE 243t 21 712 A4
CPPE o4 6.93(£0.93), 94 8.05(+0.84)0F UERFOH,
CPPFooIA o4 211.63(£16.43), 'F4 134.04(+12.06) 22 1}
B, CSIDOA o4 0.33(+11.62), 'FA4 -17.14(+10.22)&
yepton],  I/H  ratiodld o4 20.16(£2.74), B4
32.37(x2.68)2 uEhgth  AEVIAClN  CPPE o4
6.80(+0.88), B4 8.15(+1.02)&2 YERECH, CPPROOIA o4
248.04(£245.87), 'FA4 128.42(£12.22)22 YEREY, CSIDY]
A o4 -3.67(x£10.95), B4 -18.59(+10.13) 22 YERFOH,
L/H ratioolA o4 28.58(+2.66), 84 32.18(+2.52)0& U}
gtk Ja/ SFEATACIN CPPE oA 11.82(+1.42), B4
15.05(£1.70) 22 Uepton, CPPFolIA o4
225.76(+£23.61), B4 122.89(+16.33)2& UERER, CSIDOA
oA -.03(+8.27), B4 —4.93(£9.90)2 YEREY, L/H ratiod]
A 04 29.24(£4.69), B3 32.64(14.21)2F eIt

A4 7+ CPP, L/H ratio, CSIDOIA BAZoE ROt jol5
Aol Axm} 7R TA| CPP, CSID, L/H ratioold dd 7+ 89
S A7k AAUTHpC01). A IAA CSIDE ALJgE CPP,
L/H ratioold gt Aol7b QIATHK.01). ZFaA oA
CPP, CSID, L/H ratio®ll gt 7+ 8-9Jgt 2lo]7F AATHK.01).

3. MDVPe} ADSV If2fO[E| 2 A2

20t A9l 9 1009 MDVPL ADSV £33 7o) AR
TAE Yol A3} ¥ 37} Zolh

TFolTA|(g, dZEshol wE MDVPY ¥WEE X
Z|(itter, Shimmer, NHR, F0)2} ADSVY HAEH =4
(CPP, CPPF,, CSID, L/H ratio)® ARI#AZS EASH 2%
Jittere ZE ALY, AAIUsholA CPPet A A
TAE EYI(p(01), CSID HFH ABIAE HIG
(p€.05, pC.01). Shimmer= 7HEXIAY CPPet H4 At
AL EHIA(pC05), ESTPIAQ] CPPete H4  AEHA
£ EOoH(p.01), 7RI ZIIGTAS CSIDSF HEH A
THAE EYth NHR2AEIAS CPP(p(.01)2F ZE3
FA A CSIDOA BH ARHAE EIoH(p(05), HE
A9 CPPRet 4 AHBAE EHHpC0D).

24 EeE 7] ARges AnE Al BAZeE7t
'3 AR I 7t CPP9F L/H ratio, CSIDOIAl  7st A
A7 Qe Aoz uyepith I dZFust  FAA
CSID-CPP, CSID-L/H ratio 7t 73t AHIAES HYch

¢

e

V. =2 & 82

=

B A7 200 49l W 7 5084 & 10032 thoR
DouyT Ads7le, 4W) IAE EA MDVPS
ADSV &4 siehle gol W@ 9 EREA A 3 Ko,
shejle] 1k AAE e agi

ADSVet MDVP 24 Li2t0[Ef Zto| &+

MDVPolA 7+ metujele] A 7 Xolg AmE Ax)
Jitter, NHROJA ]38t Zol7b QAT ShimmerolAl &+ &
o 7] {3 Aole Itk EIE SO vt "
JitterollAl ool FAED o A vERtod, [y #e
H NHROJAE Wol o w4 etk ol Jitter® 2%
Az g4o] ogEg W2 $XE HYI, NHROAE W4
o] odAHrt &2 FAE ety Hugt olgF, F4A
(2000), Es}¥ 520029 9+ Azt Xsiglct. ESF o
717t BRke] 7[R woles oio] o A yedd, A
HbAol Feat Mol YukHoz ojiHTt FAo] T &on
JFTof] EAsks S O]9 H[go] AMFmro] ZAfst

e ofuAEg vk ¢ 7AA(2009)2] AT Aot
A5t
MDVPY] Jittere ZE IHAOA9] CPPO: 24 ARGE B
¥om, CSIDoA AF A#GE HAch Shimmers 7R,
Do TbAlo|A CPPRF BA S HYow, T n m
S TAOlA CSIDSF B ARAS Eoith NHRAHY
Aol CPPt ESEMYTHAIYl CSIDOA HZ AL HYo
o, CPPR& #4 S EYt. B 97l A4 CPP
9} Jitter, Shimmer Atelo] £2 Ao 9ok Hugh {u]
2 5(2017), o531 5(2018)9 d+ATe}t LAI5H3Lt.

ADSVolAl 2zt miehuleje] g 7t Xjolg AmE Zi nE
TAo| 4] CPP, CPPF,, L/H ratio®t 7+, H-2AtAofA]
o CSIDOIA ejuigt ztol7t QIiAIRL AbYIAle] CSIDO
A gouat o7t = Ao uehdth CSIDE CPPeF L/H
ratio, AJHo] st HEE 3740 AESfole] AEEE A5
2, 249 HFAAHEE etk 2 oM vRed 2
SHATA A o] EAELE o 22 Fe UErAY &
| ZF CSIDgo] 10]ate] W $AE H|wslr]ols Agto]
At 2 dFode ZE FACA Aoz o] o4r
o &2 CPPEES UehlglEdl gubdoz ool Aol g
7148 249 EA4S HojFnE o] ogHT =2 CPPa
S yepdcky Stk Biever & Bless(1989), ©]5A S(2017),
34438, #4E35)016), ZFoh,  AEAQ012), oA T
(2018)9] <1+ ATl UAstgrt EIF ZE FAOAM  L/H
ratiogko] oAEch WAl o A ugEdl ole L/H ratio’t
CPP9} HEo] IFmsy Yooy &2 A2 duAE Z+e
71441 Belo] Q1S Aow AZEKBiever & Bless, 1989;
Lee et al., 2018; #AJ3], 43|, 2016; A8 5, 2018),

£71% 520189 Aol EAol o8B CPP, L/H
ratio®] ¥/ uehgon, 7hHASl CSIDE WA UEREA
oh Z3ERIAel CSIDE A UERdth ol E A7Ed)
oF REHoz dA5it. EeH 60t o149 HATiA ]
CPPgk> 11.72(+£1.57), 70t A< 11.21(+1.37), 80th ©f
4L 10.86(£2.052 £ AT 204 g9 mHAIkA
CPPE 11.82(£1.42)2 AY &kow, 60tf Hige] w4t
ABAQ] CPPFEE 12.16(+2.00), 70t B4 12.20(+1.40),
80t HAL 10.66(+2.54)0F E A9 209 A9 B
AR CPPEES 15.05(21.70)2 AY %Ytk CPre= 919

r

me r
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o] Z71gl uwet woWAuiAle]l CPPFe]l A Fadhs &
AFS Hol=d| o= Ao] ZUIg] wek A9 F71493
ST A8 S 7] gEoZ sjHHEHLowell et al,

2012; €718, 2018). Infusino(2015)9] HFolA= 4~17419]
HUE o= CPPE AFES=H, A4l AF=HT Si=
DAoA= dFo] =oHESE SAFREo]l o & o CPP7t
=0 stk Ty of o433t 20t o489 CPPREE Hl
W8 Ryan(2016)}2 CPP#o]l 1%l wt f9jgt zlolg Hol
A gt Baskedd E""} Garrett(2013)9] ~ @ollA=
40~50th “844/8%19] CPP #= ATESEE w, A™o] F7Iet
of Wt 11 Fo] HAske PAE Hta sisith ol A%
Stz @AM 242 E sEo] FUKel weEh CPPgke] =of
AAR, =4 =3P AldEE 9ACA= CPPate] A4 A
o X ENE) SN

Hillenbrand, Houde(1996)= CPP7} ¢34, AW} 74|
oA 7]4lZ 14 A= Afolo] FomlEr AMTAVE vl B
Isigity. 2 AFoME FojzAle] wE CPPEY AolE AN
2 23, UG39l CPr7 dZdsle] CPPEY Atide
E B2 4 UGS o] Ade dadsle] Hef mg
AN B B2 /A el i“ﬂ‘ﬂ om e ¢7] Al
4 719 ggkoz 9lgt Aolgl= AZE (2016, 2017), ©l
S 5(2018)9 ¢ At dAelglon, WSt B
gl mlsf AiRlEol HA %= 4 FEo] Bon ng:,
Ry, SRES 22 AR GHME] 9] wiEelElar Bt
2338, E5016)9 A7dHtE GAsIglon, A
A E AZISAlR|A 71458 © & HEY ¢ Slvke
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