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Clinical utility of auditory perceptual assessments in the discrimination of a diplophonic voice
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Abstract

Diplophonia is generally defined as the perception of more than one fundamental frequency component in a voice. Its
perceptual aspect has traditionally been used to evaluate diplophonia because the perceptions can be easily evaluated, but
there are limitations in the validity of the reliability of the intra- and inter-raters, examination situation, and variation of
voice sample. Therefore, the purpose of this study is to confirm the reliability and accuracy of auditory perceptual
evaluation by comparing non-invasive indirect assessment methods (sound waveform and EGG analysis), and to identify
their usefulness with diplophonia. A total of 28 diplophonic voices and 39 non-periodic voices were assessed. Three raters
assessed the diplophonia by performing an auditory perception evaluation and identifying the quasi-periodic perturbations of
the acoustic waveform and EGG. Among the three discrimination methods, intra- and inter-rater reliability, sensitivity,
specificity, accuracy, positive likelihood ratio, and negative likelihood ratio were examined, and the McNemar test was
performed to compare the discriminant agreement. The accuracy of the auditory perceptual evaluation (86.57%) was not
significantly different from that of sound waveform acoustic (88.06%), but it was significantly different from that of EGG
(83.33%). The reading time (6.02 s) for the auditory perceptual evaluation was significantly different from that for sound
waveform analysis (30.15 s) and EGG analysis (16.41 s). In the discrimination of diplophonia, auditory perceptual
evaluation has sufficient reliability and accuracy as compared to sound waveform and EGG. Since immediate feedback is
possible, auditory perceptual evaluation is more convenient. Therefore, it can continue to be used as a tool to discriminate

diplophonia in clinical practice.
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Table 1. Information of subjects

Disorder N

Diplophonic
voice (n)

Aperiodic
voice (n)

Mean age
(range)

Sex
(M:F)

Vocal cord

. 40
paralysis

22

18

60.5
(23-93)

24:16

Vocal cord

11
polyp

50.5
(28-77)

7:4

Glottic cancer| 9

56.4
(42-76)

Leukoplakia | 7

533
(48-61)

Total 67

56.48
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Figure 1. Schematic view of multi-channel data acquisition system

2.22.1. BE T4

SYNBE Y FIN2DE o83l thAL ek
S} SO A BE o)/ /ol WA B AR
& 45900k

2.2.2.2. ¢ H7}
dishg el olulel Frel A 51 o)ake] YL 7441 3
AojA Al el olF54d B8 H77F AL
A ABE o] ZoJEPE 2 v 7 3]
NF oz Frpatell A A2l ekl
o] g3k 7k AR 65%
at3laL, Ak ole=44 9
sk

1A §HOE Bk

o}t
E
o
o,
-~
~— do
o
o
ot

é
_E
L‘i
%
dlo

o,
z
&

1.174363 1.336455

14 W 3218 1% 245H 249 o,
A: 718 S484135, B: S 548415 (4/62)
Figure 2. Example of sound waveform analysis for quasi-periodic
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perturbation finding (unilateral vocal cord palsy, M/62). A: original voice
signal, B: expanded voice signal
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Figure 3. Analysis of sound waveform and electroglottography. A: vocaly
healthy male (M/36), B: unilateral vocal cord paralysis with diplophonia
(M/64)
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