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Acoustic Characteristics of Normal Healthy Koreans with Advancing Age
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ABSTRACT

The purpose of this study was to increase the current understanding of the acoustic characteristics of voices with advancing
age. The relationship between age-related changes in body physiology and certain acoustic characteristics of voice was studied
in a sample of 80 men representing four chronological age groupings (20-29, 50-59, 60-69, 70-79) who were all of good
physical condition. Each subject was asked to phonate the vowel /a/, /i/, and /u/ for as long as possible at comfortable
frequency and intensity level and read the sentence. A promising voice analysis program (Multi-Dimensional Voice Program'")
was used to measure the fundamental frequency (fy), jitter, shimmer, f; variation, peak-amplitude variation, smoothed pitch
perturbation quotient, smoothed amplitude perturbation quotient, soft phonation index, fi-tremor intensity index, amplitude
tremor intensity index, and noise-to-harmonics ratio from the samples.

Keywords: multi-dimensional voice pmgmmTM, fundamental frequency(f;), shimmer, f, varation, peak-amplitude variation,
fo-tremor intensity index, amplitude tremor intensity index
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Table 1. Mean MPT for males and females across gender
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Table 3. Mean MPT for males and females in 20s
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Table 4. Mean f; across by aging
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Table 5. Acoustic parameters for males and females in 50s
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Table 6. Acoustic parameters for males and females in 60s
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Table 7. Acoustic parameters for males and females in 70s
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Table 8. Acoustic parameters for males across age
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60 1.07 56
70 +23 70 +62 70 +21
him " 201  shim’ 125 shim’ 451
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% 61 (% L (% +451
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60 60 60
Rl +1.40 H +85 R +4.74
5.89 4.50 5.58
0 0 0
70} £1.16 70 £83 70} £99
' 55 71 sP 4
SPPQ oy SPPQ oy SPPQ oy
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APQ" 301 SAPQ 190 sAPQ 3.08
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S0 £01 sodh £02 sodh £11
12 .10 .19
60t £01 60t £03 60t £06
11 12 1
7od £00 70 £00 70 +04
p<05, " p<o01, 77 p<001
¥ 9. 50, 60, 70t] &} o] SaSA wisHS
Table 9. Acoustic parameters for females across age
.o oo oo
AT e P
H o} H = o] H = T
220.99 222.17 215.94
Jo 50th Jo 50th Jo 50th
(Hz) 4882 (Hz) £1626 (Hz) £34.12
209.33 216.11 192.37
60 60 60
i £19.97 o £19.15 o +34.44

jitt
(&2

shim

(9

Vo
(*9

vAm
(%9

sPPQ
(%9

SAPQ
9

(9

ATRI
(>0

SPI

50tH
60tH
70t
50t
60tH
70tH
50th
60tH
70tH
50tH
60tH
70tH
50tH
60tH
70t
50tH
60tH
70t
50t
60tH
70tH
50th
60tH
70t
50tH
60tH
70t

201.52
+22.01
.54
+22
43
+.16
38
+.20
2.54
+.95
2.37
+.89
2.18
+.79
.87
+.29
.86
+.25
.89
+21
5.84
+1.31
591
+1.23
5.76
+2.01
48
+14
51
+.14
51
+.11
2.99
+.80
2.88
+.67
3.38
+.96
17
+.05
27
+.07
25
+.15
1.67
+.44
2.24
+1.16
1.78
+1.33
9.75
+4.69
9.93
+6.01
8.54
+3.77
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jitt
9

shim

2]

Vo
(9

VAm
9

sPPQ
(9

sAPQ
(9

2]

ATRI
(9

SPI

70t
50tH
60tH
70t
50t
60tH
70tH
50th
60tH
70tH
50tH
60tH
70tH
50tH
60tH
70t
50tH
60tH
70t
50t
60tH
70tH
50th
60tH
70tH
50tH
60tH
70t

213.04
+23.46
51
+.25
.53
+24
.65
+.39
1.31
+.38
1.27
+48
1.48
+41
.82
+.23
237
+5.59
1.15
+.34
422
+1.03
3.55
+97
5.97
+2.30
46
+.18
.63
+.55
.66
+22
1.85
+.56
1.74
+.48
2.20
+42
15
+.06
25
+.10
34
+.08
1.65
+.51
1.48
+.65
2.74
+1.80
11.62
+5.57
13.85
+7.31
12.36
+8.48

70tH
jitt

50
2] i

60T

70tH

shim

50
(%) i

60th

70T

Vo
50
(9 i

60th
70HH

vAm
50
%9 EH

60th

70th

sPPQ
(9

60th

50t

70t

sAPQ
9
60t

50th

70tH

50
(79 i

60th

70t

ATRI
(2]

60th

70HH

SPI soul

60tH

70tH

196.75
+30.04
.98
+73
1.21
+97
.54
+.28
2.07
+.74
4.12
+7.01
2.03
+98
.98
+.32
421
+9.47
1.25
+.69
6.96
+3.00
8.41
+6.45
7.03
+2.66
.57
+26
2.25
+4.14
72
+37
427
+3.99
4.63
+5.37
2.69
+.95
41
+.36
.59
+.80
29
+14
3.01
+1.07
2.75
+2.28
1.97
+1.26
64.86
+8.92
63.52
+29.29
59.35
+24.82




S0 2 HAB HA H0Io SHSAHSN =4 HD
NHR 11 NHR 12 NHR 18
50 50 50

kl £00 = £02 H £09
11 11 24
60 60 60
kil £01 i £03 R £18
12 .10 12
0 0 0
7otH +01 7ot} +£02 7otf +£02
p<05, " p<o01, 77 p<001

3 10. 200 A28 o A wihEs
Table 10. Acoustic parameters for males and females in 20s

w74 o} ol <
L L
fo 141.48  252.96 14032 253.43 142.04 253.83
(Hz) +2937 +£19.74 +31.66 +19.19 +21.53 421.54
jitt 44 71 74 .85 40 1.47
% =29 +.36 +43 +.51 +13  £56
shim  1.60 2.26 1.10 1.79 1.92 296
(% £56 +.68 +15 +72 £1.10  £2.33
A7) .94 93 1.11 97 .83 1.33
% +25 +.26 +.45 +.39 +11 +.38
vAm 5.58 5.59 4.14 4.47 5.34 4.96
%y +97 +1.31 +.65 +1.41 +1.86 =£1.15
sPPQ .57 .55 .62 .57 .53 .90
% +15 +22 +.25 +.29 +15  £31
SAPQ 2.87 2.51 1.94 1.78 252 275
Y% +82 +49 +.28 +48 £1.08 £1.86
FIRI 23 12 .19 .10 .29 21
(%  +08 +.05 +.09 +.01 +12 =£11
ATRI 1.42 1.16 1.56 1.09 1.60 1.30
m% 40 +31 +.73 +.60 +55 +82
SPI  16.61 9.33 17.31 9.61 41.26 43.72
+599  +4.86 +8.80  +6.55 19.54 £18.28
NHR .12 11 11 .10 13 11
+.01 +.00 +.02 +.01 +.04 +.06
4. =9 2 48

AT oV, /o), /e Al BES AHSst
& Wi vlastsint 50, 60, 700 2 /o, /0]
/19 BgolX AgErkel e vhfuse] Bt 2pol 7} &1l
Folle /ol BgollARt ov] gl ol

53] /4 5S4 2T gl vpE

1982; Linville, 2002). 3}A|qt vhA 2o & AHE HZd
gk ATV BES AAYS At F25 5 AT o
oo thgt FAHHQ] =7} o]Fojz ot & Floltt.

Z - = dE2d FdE9 vlmwoA FAE /oW shimmer, vfi,
vAm, sPPQ, SPI, FTRI, ATRI, /©]/¢] shimmer, FTRI, ZZ1&]aL /%
/9] shimmer, vfo, vAm, sAPQ, SPI°|A, oJxl= /o}/2] jitter,
FTRI, Z18]31 /0]/2] FTRIS} ATRIOIA] A& F7te] M2
F7PF FREHAT £ AFolA Foig WolE wdstE jitter,
sPPQ, vfi, 4=<] WolE YERHE shimmer, sAPQ, vAm, =4
o] "9el$ RkYgst= FIRISE ATRI, 181 &89 AES ¥
3= SPIY] #-2)u]dh H H3K(Kent et al., 2003)= /o E20

2k 2 dSy JAss vud AFEAY - ANE - A,
1997)9} dX& AHE Bt IFY T dAFE 29T ¢
A= AdS Aol Hl8) jitter, shimmer, vollAl, 3% o}

= jitter, vy, NHROIA §-2]v]3h Wit 2712 1
AT AI7F AN T AT R AolE Kl o]f
FARES e W, B4 ARes 22 de], diit
59| Rol7} vtdE Aoz saEd.
2 AT x84 Eag ohygt HEvtel SJsiA
dAte] A el ARF oz I, AAAS E A
TAZ JG U o]APE 753 BAS VI 4
A52E AAYTE FollA 2 o9 E F2ES 5 Utk sHAT %
A =@ JITE gl 3 449 J19s Uit
SR, A7 MR A7) A9 AFAZ HAEHSA
o] AFEE st Jdoz FolA vt 1
Shol] w2 Sty o] T8 ¥ =

A4 7E
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Appendix 1. Interview list

Zd LA Ll 4 d Al

2)
3)
4)

(/9
d @ A

- B R

A

.

A A4

A7 cm

(B A%,

45-54A4): FA}: 163.0-175.0cm, Ak 149-162cm
55-6441: 2k 160.0-173.0cm, @7} 148-160cm
65-844): WA} 158.0-172.0cm, 917} 145-161cm)

27
5) = 5-A: kg
& As
45-54A4): G2k 53.0-76.0kg, A} 48.0-62.0kg
55-644: AL 54.0-74.0kg, A} 46.0-62.0kg
65-84A4: IR} 48.0-72.0kg 1Ak 44.0-58.0kg)
2. AA AT
1) Zggo] ool Atka? ofg/d
2) @A SEEA} e FES B8 FAVLQ?
olg /4
3) A3 Aol WEo] Aka? ofa/d
4) 9%, 2ER T3 2L = dRdFe] e
ol /4
5) A Aoz 3 FEs w2 FHol Ak
olg /4
6) A7 e sFV] A Aho] 9lhar
ol /4
7 AR T 5 B9l gd e ofsl o] ke
ol /4
) & F9o Aoz Q3 &S W Ao Jpe?
ol /4
9) €70l Uk8? of /4
3. %
1) 373 Aloll #Aale] Ze] O& Ay datha =7u82
ol /o
2) o]de| =mgf, A5, §H, dojAE T3 #HE AEE
Aol dvha?
ol /4
3) A7y HaE7F B A9 a0
ol /4
4. AEEH
1) F4& shhse
ofH e
o] @ 1:d 103} =%
@ 14 10207+
® 1d 207 o)A
2) &5 "R
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o @ 15Yel 200g #IeHE w14,

@ 15l 200-400g2 vHA

® 15390l 400g ©)4 viA

(39, 1L W3 40g, 1L &5 250g, 1L %
1 400g, 1L 9391 120g)
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F-Z 2. Multi-Dimensional Voice Program]
FQ v

Appendix 2. Acoustic parameters on the MDVP

wl) 7} 14 <=(parameter) 2F2}(symbol)
S5 v/ HS(fy parameters)
average fundamental frequency fo
standard deviation of f; STD
highest fundamental frequency FHI
lowest fundamental frequency FLO
phonation fyrange in semi-tones PFR

F34=HF )78 S (frequency perturbation parameters)

absolute jitter jita
jitter percent jitter
relative average perturbation RAP
pitch perturbation quotient PPQ
smoothed pitch perturbation quotients sPPQ
fundamental frequency variation vfo
FZ vl 7} H < (amplitude parameters)

shimmer in dB shdB
shimmer percent shimmer
amplitude perturbation quotient APQ
smoothed amplitude perturbation quotient sAPQ
peak-to-peak amplitude variation vAm

SAAEFE /) H S (voice imegularity parameters)

degree of voiceless DUV

number of voice breaks NUV
=3 w7\ (tremor parameters)

fo-tremor intensity index FTRI

amplitude tremor intensity index ATRI

amplitude tremor frequency FATR

£4712138 &8 WS (voice break related parameters)

degree of voice breaks DVB

number of unvoiced segments NUV
WS-&4] uf) 7)) H $=(subharmonic analysis parameters)

degree of sub-harmonics DSH

number of sub-harmonic segments NSH
42 w7} H 4> (noise parameters)

noise to harmonic ratio NHR

voice turbulence index VTI

soft phonation index SPI






