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Vocal acoustic characteristics of speakers with depression

I I Y I = RN DI R I

Back, Yeonsook - Kim, Sejoo - Kim, Eunyeon - Choi, Yaelin

ABSTRACT

The purposes of this paper is to study the characteristics of compared to the speakers voice without depression and

speakers with depression, and to propose a objective method for the measurement of the therapeutic effects as well as for

diagnostics of depression based on the characteristics. The voice samples obtained from 11 female speakers with depression,

aged from 20 to 40, diagnosed as having major depressive disorder by an psychiatrist were compared with those from 12

normal controls with matched sex, age, height, weight, education, smoking, and drinking. The voice samples are taken by a
portable digital recorder(TASCAM DR-07, Japan) and analysed using the MDVP(Multi-Dimentional Voice Program) software
module from CSL(Computerized Speech Lab, kay elemetrics, co, model 4100). The result of the investigation are as

following. First, the average speaking fundamental frequency and loudness range of the speakers with depression group was

statistically significantly lower than that of the control group. The pitch range of the control group was rather higher than

that of the speakers with depression group, but without statistical significance. Overall speech rates have no statistical

difference between two groups. Second, the average speaking fundamental frequency and loudness range have statistically

significant negative correlation with Beck Depression Inventory, i .e. more severe depression exhibits lower average speaking

fundamental frequency and loudness range. Other vocal parameters such as pitch range and overall speech rate have no

statistically meaningful correlations with Beck Depression Inventory.

Keywords: depression, Beck Depression Inventory, vocal parameters
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Table 1. Characteristics of subjects

. o7}
e
o At (n=12) ﬂji%(ill)
20~29 2 4
30~39 6
40~49 4 1
AFHAD 36.9+7.3 31.844.1
217 (em) 161.1+4.1 160.2+2.5
A S (ke) 55.4+7.0 58.3+4.6
BDI(H) 52429 21.5+6.9
MMSE-K(%) 28.8+1.8 28.6+0.9
MPT(X) 10.442.8 9.9+3.2

i

P+ EEHA
"BDI : Beck Depression Inventory
MMSE-K : Mini-Mental Status Examination-Korean version

MPT : Maximum Phonation Time
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Figure 1. Illustration of waveform analysis on speech sample
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Statistical Packages for Social Science(SPSS version 12.0,
SPSS Inc)E ol&stiitt. 25 3Atet A Ak 1 54
SR R, AAEEE, 55 B, 4
Hehel Batoll Apelrt UeAE Loty flste] W-FE
Y A (Man-Whitney U-test)S HAI3+91, BDIY &4 w7
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BHe WS BAA fo) $EL 005 oI5 FEo
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R

A%

T F77T 218.33Hz, AHEST WRI7F 27.39HzE §-
&3 IATo] ANTERU FEsp|EFEgaert foEH
S 2108 YERTHp <.05).
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Table 2. Man-Whitney U-test of average speaking
fundamental frequency

sy | LS
T el P
940 ARSI H9)?
22
< 11 209.72 19.4
a7 09.7 9.46 s
A 12 218.33 27.39
1,21‘—4__0 ’E‘ Hz
*p <.05

3.12 AAEsEE v

23 Ao A5 AAsERe] 9157 5.74SPs,
ARESIE HSI7E 0.998Psellal, ATl AE S5
5.94SPS, AHE9I W917h 1.03SPSolSiTh. HA A, $2F
At Ao AAEstEEs Aot YIATH<E 3>).
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Table 3. Man-Whitney U-test of overall speech rate
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T [ Eae [ mweraw |7
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;f}; 11 574 0.99 .

A 12 5.94 1.03

P9 SPS(A/%)

313 2= ¥9 vw

25 AT A 5 M F957) 185.84H, A
Bolg WMyt 7997HzoIRT, AT AL 9471
202.10Hz, AHESS= B 971 63.82Hz010 T HA A%, &=
A AT 5 B Aot IATh<E 4>).

£ 4. 2% W99 A=Y 4
Table 4. Man-Whitney U-test of pitch range

- e +5 49
= v 2= ALELOlZ2~ W Q]2 p
=9 HEdlg HeY
O O =
TE o
! 11 185.84 79.97
R 12 202.10 63.82

3.1.4 7% WS v

<E 5>9} Zo| +&F A AS A= MY T4
7} 38.03dB, AHERG M7} 7.63dBOI AL, B3] 73
A7E 42.45dB, AHEAIS MW7) 6.01dBE $-2% 3pAldo
ARt FE He7E FoshAl 2 AeE et
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Table 5. Man-Whltney U-test of loudness range

- o9 A= B

VT e [ e |
5
| 11 38.03 7.63
AT 027
R 12 42.45 6.01
1,21:,]__0 E_ dB
*p <.05

3 6. BDISH &4 wi/fHSE 2 RaAEA
Table 6. Spearman correlation analysis between BDI
and vocal parameters

W BDI SF, PR IR OSR
BDI 1
SFy -518* 1
PR 232 058 1
LR -551% 173 174 1
OSR 076 028 -128 -274 1

"BDI : Beck Depression Inventory

SF, : average Speaking Fundamental frequency
PR : Pitch Range

LR : Loudness Range

OSR : Overall Speech Rate

*p<.01
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o] Aol TAHOE «l'SH UERHA ekt o=
&3 A5 o4 F4H HYS Bty Bad
Scherer(1988), Christina & Harold(1997), Michael 5(2004)2]
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