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= Abstract=

Changes in Acoustic Parameters According to Intensity Increase in Voice Assessment

DoHyun Nam', SungSue Rheem’, BoRam Yun', Suna Cho' and Hong-Shik Choi, MD'

'Department of Otorhinolaryngology, The Institute of Logopedics & Phoniatrics, Yonsei University College of Medicine,
Seoul; and *Department of Informational Statistics, Korea University, Jochiwon, Korea

Background and Objectives :

Clinically, as a tool for voice assessment before and after the operation or the voice treatment,

acoustic analysis is widely used. However, in clinical situations, acoustic parameters vary according to how the assessment is
made. Thus, with voice disease patients as subjects, we are to investigate what influence intensity increase exerts on acoustic pa-
rameters and how to reduce variation according to the way of assessing. Material and Method : At the voice clinic of the depart-
ment of otorhinolaryngology in Gangnam Severance Hospital, with 30 female voice-disease patients (40.6 years old on the av-
erage) and 23 male voice-disease patients (40.1 years old on the average) as subjects, using the Dr Speech vocal-assessment
program, we statistically tested the significance of the difference in each of acoustic parameters between when the “Ah” vowel

is produced with a normal voice and when the “Ah” vowel is produced with a loud voice. Results :

Acoustic parameters that

showed a statistically significant difference according to intensity increase were Jitter, SD F0, and NNE for females, and Jitter,
SD FO, HNR, SNR, and NNE for males. Voice quality estimates showed a statistically significant difference according to inten-
sity increase in female hoarse voice, female breathy voice, and male breathy voice. Conclusion : In this research, acoustic anal-
ysis, which is generally used for voice assessment before and after the operation or the voice treatment, showed a tendency that
acoustic parameters became better under the influence of intensity increase except for the cases where a voice disease was se-
vere. Thus, to raise the reliability of voice assessment, the range of intensity needs to be set up. This should be the topic for the

future research.

KEY WORDS : Acoustic parameter - Intensity -+ Voice quality estimate.
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Table 1. Details on subjects, patients with a voice disease

Voice diseases Females Males
Vocal nodule 8 0
Vocal polyp 5 6
Vocal fold palsy 3 0
Sulcus vocalis 3 4
Glottic cancer 0 4
Thyroid cancer 2 0
Granuloma 0 2
Vocal cord cyst 1 2
Spasmodic dysphonia 1 1
Other diseases 7 4

Total 30 23
Comparison
3.0 18 18 0
-10.0
05 —s 3.0 3.0
Jitter (%) Shimmer (%) SD FO (Hz) NNE (dB)
(| database W subject
Voice Quality Estimates
Horwvoos [ [N
HarshVoice | |
Breathy Voice | A
0 1 2 3

Fig. 1. Voice quality estimates in vocal assessment by Dr speech.
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Table 2. Within-subject comparison in fundamental frequency
between normal & loud voices

nNo
~—

Fundamental frequency

Gender Unit Normal voice Loud voice
Female Hz 204.5+£22.7 227.9+31.8*
Male Hz 125.5+£24.6 147.5+33.8*
* 1 p<0.05

Table 3. Within-subject comparison in FO fremor between nor-
mal & loud voices

FO tremor
Gender Unit Normal voice Loud voice
Female Hz 3.0+£3.6 3.8+4.0
Male Hz 2.6+3.3 1.9+1.3

QY - REIE FMOF FE

o5 HolA| R3htHp>.05).

3. M2F0e EEEAY FH(Table 4)

I\
elel T12ste) %
oA 7R ko] &

=A ERETHp <.05).

MBIt

of| A 9] 7| utaro] BEHA} gho] HeE S
oA 7| EFulro] FEHA} FHT EAHo R
Al YeRgtH(p<.05).

9| H|u!(Table 5)

.|.

e}

ol
T
I+

92
[ o=
Olo

e
it

o ™ 2
1

lo
= >
pacs
)
Hir

X

L

N
>~
HN
rﬁ
Y
9;5
O
i
Y
o @
fl

it
o

n
I
o2
Olo
o2
>

2

r—r‘ n
ot

T

T

YL

F_ZL

O:

N
>
_mE

¥0 [
HH—' oX !

g]

g

DS
i
H
4>
re
Offl
L]

tHp<.05).

5. FHSES H|u(Table 6)
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Table 4. Within-subject comparison in SD FO between normal &

loud voices

SDFO
Gender Unit Normal voice Loud voice
Female Hz 2.7+2.2 2.0+1.5*
Male Hz 1.9+1.6 1.5+1.1*
* 1 p<0.05

Table 5. Within-subject comparison in jitter between normal &
loud voices

Jitter

Gender Unit Normal voice Loud voice
Female % 0.4£0.7 0.3+0.2*
Male % 0.6£1.0 0.3+0.4*
# 1 p<0.05

Table 6. Within-subject comparison in shimmer between normal
& loud voices

Shimmer
Gender Unit Normal voice Loud voice
Female % 2.6+23 22+1.8
Male % 2.9+3.1 2.3x1.1
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Table 7. Within-subject comparison in NNE between normal &
loud voices

SNR
Gender Unit Normal voice Loud voice
Female dB —6.7£3.9 -11.6£5.0*
Male dB —62+4.4 -10.4+5.3*
* 1 p<0.05

Table 8. Within-subject comparison in HNR between normal &
loud voices

HNR
Gender Unit Normal voice Loud voice
Female dB 24.4+5.0 25.3+3.6
Male dB 22.3+£5.0 23.8+4.8*
* 1 p<0.05

Table 9. Within-subject comparison in SNR between normal &
loud voices
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Gender Unit Normal voice Loud voice N OMAITIK
Female dB 23.0+4.9 24.0+3.4 1) 18 SYZEN
Male dB 204+47 22.6+4.6* AR oA o] ¢ Jae] HEHot =g 7R
+: p<0.05 gollA FAA = oJn] QA FA vrebgtH(p<.05)
Person Hoarse voice (female) Person Hoarse voice (male)
20 18 4 13
18 |- ] ]
16 | 15 12 0 1
14 + 10 +
ol : d
8 7 7 6 - 6
6 - 4 L
;* r ] 2 - 2 2 2
Nomal voice Loud voice  Intensity Nomal voice Loud voice  Intensity
[] Grade 0 []Grade 1 [l Grade 2 [l Grade 3 ‘ ‘ [] Grade 0 []Grade 1 [l Grade 2 [l Grade 3 ‘

Fig. 2. Within-subject comparisons in hoarse voice between normal voice & loud voices for females and males (Voice Quality Esti-

mates).
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Harsh voice (female)

27

1 1 1 1

Nomal voice Loud voice Intensity

‘ [] Grade 0 [] Grade 1 [l Grade 2 [l Grade 3 ‘

Person Harsh voice (male)
25
21

20 + 19

2 2 2
. . " o mm

Loud voice

Nomal voice Intensity

‘ [] Grade 0 [] Grade 1 [l Grade 2 [l Grade 3 ‘

Fig. 3. Within-subject comparisons in harsh voice between normal

mates).

voice & loud voices for females and males (Voice Quality Esti-

Person Harsh voice (female)

25 1

20

Loud voice

Nomal voice

Intensity

[] Grade 0 [] Grade 1 [l Grade 2 [l Grade 3 ‘

Person Harsh voice (male)

20

16

Nomal voice Loud voice  Intensity

‘ [] Grade 0 [] Grade 1 [l Grade 2 [l Grade 3 ‘

Fig. 4. Within-subject comparisons in breath voice between normal & loud voices for females and males (Voice Quality Estimates).
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