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Jitter and Shimmer Measurements of Dysphonia among the
Different Voice Analysis Programs

Seong Hee Choi, MPH'!, Do-Hyun Nam', Seung-Ioon Lee, B>
Won-Hyuk Jung, B?, Deok-Won Kim, PhD® and Hong~Shik Choi, MD!
'Department of Otorhinolaryngology, The Institute of Logopedics & Phoniatrics, *Medical Engineering,

Yonsei University College of Medicine, Seoul; and *Graduate Program in Biomedical Engineering,
Yonsei University, Seoul, Korea

Background and Objectives @ Voice perturbation measures, such as jitter and shimmer has been importantly used for diagnosis
and treatment efficacy of laryngeal dysfunction. This study was conducted to investigate validity of newly developed multi-
channel voice analyzer program by comparing with MDVP, PRAAT, TF32. In addition, we compared the voice perturbation

measures with different voice analyzer program by type of signals.

Materials and Methods : Nineteen mild-severe dysphonic patients participated in our study. Fundamental frequency, jitter and

shimmer values were obtained from different voice analyzer program using the same sustained /ab/ phonation.

Results : Fundamental frequency and shimmer were highly correlated whereas jitter was weakly correlated between newly
developed multi-channel voice analyzer program and the others though different pitch computation algorithm except MDVP. In

addition, Type 2 and 3 signals were weakly correlated than Type 1.

Conclusion : In the clinical setting, clinician may have sufficient information of voice analyzer and control conditions properly

for severity of pathologic voice before voice perturbation measure to obtain reliable results.

KEY WORDS : Multi-channel voice analyzer - Jitter - Shimmer - Type of signal.
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Fig. 1. Types of signals : The left sig-
nal with unilateral polyp was Type
1, middle signal was that of vocal
nodule classified Type 2. The right
signal was that of spasmodic dys-
phonia classified Type 3. The bold

lines means fundamental freque-
ncy (fo).
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A AFE= AMER 725 {0 contourl] 98l Titze (1995)
o] B upg} BF3I9th o] 5 Typel o ¥H7¥ A
2 7, Type 2% 8, Type 32 47015} (Fig. 1).
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RN T2 A= A s (auto-
correlation) & 71822 7|2FuE Ak AaA
Q=g A7met FRE TR $ar o)A ZPellA ] o
A5 Fxeto] AFog v 779 ZEFHTE 7319
t}(Fig. 2).
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19709) 84 &4 AEE MDVP, TF 32 9 PRAATY
7y T2} AR el $ME%th PRAATY 2
5 HRF HEsHs Wo] 914 (simple
autocorrelation), A7]/g#&<H (autocorrelation), WA}
AFA8H (cross correlation), STFT (short time fou-
rier transform)©| &), o] F WAMIREFHE AL}
o] ¥-43)3ick CSLe) MDVP$} CSpeech?) TF32& 2t
7} 271V $aer T aAPdase S ARRSlo] 9A1E &
o7 AArsigIch

38 1

A= SPSS 13.0(SPSS Corporation, Chicago, IL) %
ol gsle] RAsIGon, Z+ B4 Az 7h9) vl ANO-
VA Repeated Measures% ©]€31310.H, 215 §4¢ u}
£ 7 249847171 9] EAXE vlasty] fste] A
A& AlsIsith

4
1. AT E1t o

G 7 SA AE] gt Ve B4 43
TF329)4% 141Hz, PraatelX &= 148Hz, MDVPoA &=

Fig. 2. Newly developed multi-channel voice analyzer.,

150Hz, A% AR thfd SAARAZ2 7RedAE= 141
HzGt} o4& TF3290-E 206Hz, PRAATAAE 196
Hz, MDVPelX= 206Hz, M2 Ed dAd 24 4

BN Ay Zb eARA 22 36 Wi 7|EFue =
e BAHO R 93 2jo]F Holx] FUTHp=0.481).

2. F FoptiEE(itter) o} Hlu

7} &4 AEo| Oidt 717t Fuk AT E (itter) & ¥
2 A3}, TF3290X = 67%, PRAAT M= .63%, MDVP
AL 1.88%, M M2 thid 24 Tz g=leAE
1.80%°1tH(Table 2). ZF &4 #417]el W jitter 574
e AR R 23 AlolE Rl (F(3,42)=5.543,
p=0.003), A= 7" gAY 24 T2 73% MDVP
(M=1.8754) = o1& Ho|A] AUport PRAAT M=
0.6306) % TF32(M=0.6747) 9= EF EAFHC=Z F
A% Fol2 BYTHF(1,8)=15.53, p=.001; F(1,18)=
18.406, p=.000).

o3 ANE BFo] T2 jittero] Wizt 4 SAEA 7)7]
o) ARARAASFE Typeld 3%, AZ dE o
A Zg2 793 TR327k .24, PRAATZHE 249101,
MDVPS}e] AAlE 9782 EA80 7 AABA7) 2
Aoz YERTH(p<.01) (Fig. 3).

Table 1. Mean and standard deviation of fundamental frequ-
ency(Hz) among the different voice analyzers

TF32 PRAAT MDVP

Multi-C

Male
(N=9)
Female
(N=10)

141413481 148.31£22.77 150.6+26.84 141.4+35.32

206.4£23.04 196.4+36.85 206.1+£23.12 195.4+36.60

Table 2. Comparison results : % jitter, % shimmer computed by
TF32, PRAAT, MDVP and multi-channel program by types of sign-
als

Type of signal
vaM Total Type 1 Type 2 Type 3

%t-TF32 6747+ 80 4143+ 36 5075+ 29 14654152
j”(F',ORﬁ)T' 6306+ 60 5043+ 49 4650+ 24 1.184=1.00
%:\';"‘DVP 18754+ 143 1019+ 79 1675+ 78 3.776%1.69
®it- 18026+1.28 12534106 1763+ 92 2.845+1.86

Multi C
%fpgg 40737337 239£156 417+251 683565
Shim (locall} -

N

oA 5111416 2604120 4455271 10.48+5.63
%ﬁ;"D'{‘/'P 604304472 369197 5014225 12231690
% Shim-

Vumc, 461265042 274134 4220200 8671615
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Fig. 3. Correlation change between different voice analyzers of
jitter values according to the type of signals : significant correla-
tion of Type 1(p<.01), Type 2(p<.05). No significant correlation
of Type 3(p>.05).
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Fig. 4. Correlation change between different voice analyzers of
shimmer values according to the type of signals : significant cor-
relation of Typel & 2(p<.01), Type 3(p<.05).

Type 298] 7%, AZ /e oxd 24 T2 1385
TF327+] 4a#A1= 20, PRAATSH= 46, MDVP =
830% AHTAT) Qv AR YERL O, Typelel H]
A ARAAT Fe Ao VERGTHp<05) (Fig. 3).

Type 39 7%, A2 /e ohAd 24 =2 1389
TF3299] 4a#71E= 14, PRAATSH= .16, MDVPS=
BIE FYFE 95%0A e zelE HATHp>.05)
(Fig. 3).

3. NEMFE Huf Hw
7y 24 BEof ek 717 AE AEE (shimmer) &) £
2 A3}, TF32414%= 4.07%, PRAATeIM*= 5.11%, MD-
VPOIAE 6.04%, A2 NeE thald B4 g 7@l
= 4.6126°1 9 (Table 2). jitters} vz, 2+ 34
H’“7l°ﬂ WE shimmerSA A& BAA 22 {23t zlo]
BAEH (F(3,54)=4.949, p=0.004), 1 A% A}

X2l

o &=

. 2164
= =
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k]

X

H
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z
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o
oL 1 v it

rlo ¢

S B9 AR SR RS AolE
MDVP .0 ( F(1,18>=5.471,p=0.03), L
17k AR R Fogt Aol Holx| gt
B2 W shimmerel 3t 2 2484 7]
A= Typeld 744, A2 7l ohAld &
7} TF 327F) .94, PRAAT3R= .94, MDVP
Ae 98% BF BAXo® JAAATL &
Ao ERITHp <.01) (Fig. 4).

Type 29| 25, A2 /MEE gAld 4 23387
TE327k2] A#aAl= 98, PRAATS= .85, MDVPg=
9008 B AAdA7) & Aog Vel oLt (p<.01),
Typelel Blaix= AaadA7) 7H4-3 0k (Fig. 4).

Type 39 74-%, A= /g ohg w4 22397
TF329ke] AaaAE 972 75 95%°A4 &7 Sl=
ABAAZE BQY oW (p<.05), PRAATSR= .81, MDVP$}
6007 EAFOR FY3 AHBAE BolA Attt
(p<.05) (Fig. 4).
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