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¥ 2. ADSV 23X
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3.2.2.2. MDVP (Multiple—Dimensional Voice Program)

Multiple—Dimensional Voice Program (MDVP): ojFE2 A3 A oA
AMEE s AAF ZROWes A9 BAY X5 f4dA EHa Aok
A FA4e sl B4 gAS dEstAl Evre
e 2o o w=A gord £ Qv #4% £ Qe Wae

p=h N

B, ZA-g7] 7]

ul

3y &4

=

kS

A

1

o
(D)
1o,
At

o,
=

A, sub—Harmonics, 242 =724 #H s F 8 /72 34 /) HFE
T 5

~
e
o,

5

)

T 5 o FE R

e
o2l

trelojzgior veht We AxE AZstste] #eld £ Qlohlt Y s
I FukeE vigeR EAo] o] FoAY] mEe] X

FAER e TSR de TAVE A ARt ddwE S A
Aol w EatHaAY Frrb A% Wed s At F14E 3
ofelfl bl AlEmrh "old & gtk MDVP 9 dimA<Ql

Aabshd o AlE <3>3 <2F 3>l AAE T

°
lo
oX
R
=]
o

Aol = MDVP elA 7]&F3<¢ (F0), T3 EE Uitter), IAHFHSE
(Shimmer), Z&tu3H] (Noise to Harmonic ratio, NHR) #& &<s3itt.
MDVP = <desr A 43 offa 1 A&7 "oixr] wief
Readdd AARE 13sila, ADSV fHARel mprbA 2 3

B

=
o] Az EF9 lIsec & AYst 77+ 2 =&

18



dlo
oX
N
=4]

¥ 3.MDVP 9 gx3F

1o
I+
wn

(M£SD) o] (M£SD) Threshold

FO (Hz) 117.808+£18.914 219.795+17.896 -

Jitter (%) 0.583%=0.300 0.816+0.444 1.040

Shimmer (%) 2.719%0.774 2.973+0.803 3.810

NHR 0.131£0.021 0.122%£0.016 0.190

18 = 000000 we Y OREAK  BREAK i 000000sc te 40000%c d 400N00wc vi 000  ve 60000 dy. 60000

E]MOVProue Lo Tem Aveage Sprctnm Ly —

4 ——— T "
Y POV o
= =
rroavocyt oy (e
[ 555 0000 Hz C000000 H: ds 7000 | W x 0083 s 1213 he o %0
[ Ovamtogam Fo watogram siela Wl o e,

i
5 i
T|E {
S|8 ¢
» {
. w [ ¢ L
i , | :
B 1 3
= g i
1R
% % 3 3
- ) >
» alll » a 0
8 @2 & b ) |
. ol = i
a8 E
g By \ = H
| / 3
< | 7
N / =

I% 3. MDVP FA} 8t o A]

19



3.3.

A £4

EA A= SPSS 30.0 ZE 1MW (IBM) Korean Version & ©|&3lo] t}&3}

7o

7},

| E4skela, #9 52 0.05 2 33t
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¥ 4. E2EFAAA A AArEY W AAEY =43

EEHA
bz
N oﬂ(M) (SD) t
AU+ 120 8.901 2.898
Ao 2 56 12.96 2.186
L/H ratio AU7% 120 32.893 6.708
-2.716
(dB) ko) 2T 56 35.328 4.901
mean Cpp ~ 3WTE 120 173 37.61 .
7O (Hz) 3.102
2 YT 56 154 36.044
"p<.05, "p<.01, "p<.001
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4.1.2. 42¢3oN AXEY B AHEY A HlL

oL

TETH Y%

ADSV ZzI3& o] gdto] £t Addst Ao dwt 4
2EY $AA Y By 2EBAs <E 6> <29 7-9>3 P

2o 7

A 7+Z7¢ CPP+ 5.183+1.228dB, L/H ratiox 30.526+3.179dB&
A B AR o 9@ g Bn =3 o578 mean CPP
FO¥ 185+25.2556dBE AAUETET ¢ & 7S Bt

+

Addst gAoA F 25 F PAAREF 9 AHEY X Aot Q=HA
eolr 7] flste] mHREE t—H1FS HAAIS A3, CPP8 mean CPP FO+= 9
ok 2ol 5 KGOt L/H ratios= #23H x}o]lE& Ho|Xx] ¢k}

>

E 6. A42E3 FA N ALEY P AHEFY SHX
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AN
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>4

N (M T

8% (M) (SD)
AdlT-< 120 5.183 1.228

CPP (dB) g9 189"
Az 56 6.917 1.021
L/H ratio AdlT-< 120 30.526 3.179

-1.179
(dB) A 2T 56 31.126 3.062

J =

mean Cpp WS 120 185 25.255 e

FO (Hz)  gygzz 56 163 27.222

p<.05, “p<.01, "p<.001
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4.2. 33 A (Rodd e dvsd 22 3st) 9 MDVP X9

ALEY 9 AFHEY FX) 9 FEBA vl

ke
N
)
>4

4t
N H o (M) (SD) t
Ao+ 120 171.95 38.249
FO 3.033*
g 2 56 153.66 35.015
AdlT-< 120 2.416 1.497
Jitter 8.497***
R B 56 0.996 0.72
AdlT-< 120 5.815 2.8
Shimmer 10.89**
R B 56 2.783 0.858
AdlT-< 120 0.146 0.046
NHR 4 487
R B 56 0.122 0.025

p<.05, “p<.01, "p<.001
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4.2.1. E33A 7 F2EY g AHAEY F£X 9 4@ #A

J

EEddddat daust A 3k AAEFY gl AAEY FX o] FHdAE

S

4.2.2. ¥3l3A o & MDVP
#AA

e

At ALEY 9D AHEY FX9 AH

Wl oA (RaAddddvsddtsh o] wE  MDVPY  SHXA(FO, Jitter,
PP, L/H ratio, mean CPP FQ2] A#&AAES EA3 Ao o

TR SHAE T FAS AuuAE Bk
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r
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B
=
=
2
B
>,
o
L
B
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2
®
ae
v
td
o
2
o
9
o
=2

=
Al Jitter9b & ] 4 AAAAE(=-.799, p <.001), Shimmer, NHR ¥}
v 3 =Y 8 ARdAE 2t (Shimmer=-.507, p < .001;
NHR=-.402, p < .001). 9443} Ao Jitter, Shimmer®}t F3F FF2
BA AAAAE Jitter=—.539, p <.001; Shimmer=—-.366, p<.001), NHR¥#}+=
e o F4 AdRdAE Bt (=-.181, p<.05).

L/H ratiox= E3dAdTA oA Jitter, Shimmer, NHR 25 =7 59 B34
ABAAAZ BRYhJitter=—.398, p < .001; Shimmer=-.464, p < .001;
NHR=-.321, p < .001). 4Aw3} A = Jitter, Shimmer®} T3+ FF9

NI EAE (Jitter=—.356, p < .001; Shimmer=—.395, p<.001), NHR¥}+=
< T 4 AaaAE BT (=-.280, p<.01).
Mean CPP FO+ F W3lapA|olA el FOSt ¥ 32 44 J4udAE »
HE2=.909, p<.001; 944%3=.849, p<.001).
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E 7. &334 3+ gl MDVP X8 AXLEY 9 AFEY 39 JAdA
CPP  CPPa L/H  L/Ha CPPFO CPPFOa  FO jit  shim  NHR
CPP 1
CPPa  .608™ 1
L/H 356" 2867 1
L/Ha 3297 3927 714" 1
cppro 1% —034 -.017  -.080 1
CPPFOa -.035 013  .110  .111 814" 1
FO -.001 109 091  .150  .849" 909" 1
Jit T30 ST99 =356 =898 o) —q00 -163 1
shim 000 TO0T TI9 mAB g pgre 7O 09
Npr 8L TADZ 280 =32 gge L ggge TS 02 o)
p<.05, “p<.01, "p<.001
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AAEY W AAEY SHXN7F o582 52 ZA st 1 g
7bFeAdol AEAE Lolr7y] §ste] ROC =4 B4 S AAsle] 7 A X e
area under curve, AUC) %< A3 X1, Youden ¢ Index &
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4.3.1. E5d3EA49 ROC 4 4 € 9% Solx

E2ddEAd e ROC =4 of#9 W4 (area under curve, AUC) = Ayn
W, CPP+ .871, L/H ratiox= .611, mean CPP FO& .631°% e} Al SAX
SolME CPP7F A5 A9 A tidt 748 Aa3 7teAdo] Wg e
F&e Mrds A¥HE 5 AU Youden Indexe] wEw BS AR oA
CPP& 87.5%° WAL, 75.0% S°l== YEb%I, 1 7]Ew 10.954dB=
2HEE 9 Yh L/H ratiox 66.1%2 W%, 56.7%2 Sol%® ey, 1 7|+
k2 33.841dBE AFEE gtk mean CPP FO& 88.3%9 W%, 33.9%9 Eo
T2 Ve, 1 7SS 128HzE ArEERlY 7 X9 Ve s
2 Solke] I¥xE < 8>¥ <I¥ 10—12>el AT
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8. ZEAF LY ALEYH R AFEY =

7%k nuzE Eolnx AUC 95& CI
CPP 10.954 875 75.0 8717 817-.925
noAg L/H
° / 33.841  66.1 56.7 611" 526—.695
A ratio
CPPFO 12850  88.3 33.9 631" 542—.719
"p<.05, "p<.01, "p<.001
ROC 2
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4.3.2. 42%3t #A4 ¢ ROC A4 4 ¥ WA=

Jm

o]_I,:_

AAust 742l ROC 244 oFef 2] W3 (area under curve, AUC) #& A3
W, CPP+ .879, L/H ratiox= .547, mean CPP FO& .698°.% Al =32 FojA
= CPP7F Adl+3 &2k9] 5] dist 11 Adg shsAdo] wle 2 F83
HEols AuE 5 9l9lth. Youden Indexel wEw A3} 3}z 4 CPP=
78.6%° W%, 87.5% SolEE YEFGI, 11 7l#k 6.372dBE AFEE ST
L/H ratiox 55.4%° W#%, 58.3%° Sol=z uyebgti, 1 7]FF-2
31.215dB& AFEEQIth mean CPP FO& 92.5%9 WHE, 39.3%2 5ol==
e AL, T 7]Ege 154HzE AMEEAY 7 A Vs s 9

Eo|wo T E <F 9> <9 13-15>9] #|A|sFdt).

X 9. AZA L3} FAA A HA2EY d AHEY FHX Y VEFHF 17T U Bol=
7=k UaE  Eolx AUC 95& CI
CPP 6.372 78.6 87.5 879" .822-.935
N L/H
A A3} i 31.215 55.4 58.3 547 .455—.638
ratio
CPPFO  154.50 92.5 39.3 698" 614—.781

"p<.05, "p<.01, "p<.001
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ABSTRACT

The usefulness Cepstral and spectral analysis
of voices with Sulcus vocalis
: CPP, L/H ratio, mean CPP F0 index

The cepstrum and spectral values are useful for analyzing information on
the periodicity of voice signals and do not require accurate detection of
fundamental frequencies, it is possible to analyze not only vowels but also
connected speech, and to analyze severe and very aperiodic voice signals.
Although sulcus vocalis is currently diagnosed in clinical practice through
auditory perceptual evaluation, negative evaluation using a negative test
device, and laryngoscopy, it is sometimes confused with patients who show
symptoms of subglottic edema or show diseases such as presbylarynx,
making diagnosis difficult. Therefore, it is believed that the analysis of the
kepstrum and spectrum will be of great help in the differentiation and

evaluation of patients with sulcus vocalis.

Therefore, in this study, we conducted a cepstrum and spectrum analysis
on a total of 176 patients diagnosed with 120 sulcus vocalis (male: female =
70:50; age = 65.2 years) and a total of 56 normal controls (male: female =
28:28; age = 62.8 years) to determine what acoustic features they show, and
to determine how the correlation is with the test levels of MDVP, which are
widely used in existing clinical practice, and whether the cepstrum and
spectrum levels have differential diagnostic potential for sound quality
problems in patients with sulcus vocalis. The results of the study are as

follows.
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1. The cephstrum and spectral measurements of the sulcus vocalis group
and the normal control group showed significant differences in both
vowel extension and connection utterance tasks, and patients with sulcus
vocalis had lower CPP and L/H ratios than normal adults, and mean CPP

FO showed higher values.

2. The correlation between CPP and L/H ratio between vowel extension and
connection utterance tasks showed a moderate correlation, and mean CPP
FO showed a high level of correlation. When examining the correlation
with MDVP, CPP and L/H ratio showed a moderate negative correlation
with Jitter and Shimmer in the two utterance tasks, and a low-medium
negative correlation with NHR. Mean CPP FO and FO showed a high level

of static correlation.

3. In the cepstrum and spectral measurements, CPP was able to distinguish
the voices of the sulcus vocalis group and normal control groups with

high accuracy in both vowel extension and connection speech tasks.

According to the above results, the measurement values of the cepstrum
and spectrum of patients with sulcus vocalis were investigated through this
study, and it was found that the possibility of using cepstrum and spectrum
analysis and the objective evaluation measurement of the voice of patients
with sulcus vocalis were also useful. This will help a broader understanding

of the voice of sulcus vocalis and differential diagnosis.

Key Words: Sulcus vocalis, Acoustic analysis, Cepstrum, Spectrum, CPP, L/H
ratio, mean CPP FO
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