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A

Background and Objectives = With the present methods for assessing speech, there are pro-
cedures that make effective diagnostics possible for voice disorders. One such procedure is ceps-
trum. Spectrum is produced by Fourier transformation of sound waves, and if Fourier transfor-
mation is performed again about the spectrum, cepstrum is produced. This study compared
cepstrum to jitter, shimmer, and noise-to-harmonic ratio (NHR) for assessment of its useful-
ness. Cepstrum was measured by Cepstral Peak Prominence (CPP) calculated by the Hillen-
brand method and Cepstral Mean Values (CMV) calculated using the Computerized Speech Lab-
oratory software.
Subjects and Method We included in the study 30 patients with vocal nodule and unilater-
al vocal cord palsy who were diagnosed in Kangbuk Samsung Hospital between March 2010
and May 2011, and 30 normal controls. Phonation of sustained vowel /a/ sample and running
speech was subjected to acoustic analysis using CMV and CPP. Then we compared the correla-
tion of cepstrum with other acoustic methods.
Results The measured values of CPP-a were 14.16, 17.25, 20.00 and the age adjusted CPP-s
values were 11.21, 12.85, 15.00 for vocal cord palsy, vocal nodule and normal group, respective-
ly. There was significant correlation with perceptions of dysphonia (p<0.001), but in CMV-a,
CMV-s, there was no significant correlation. When jitter, shimmer, and NHR were compared
with cepstrum, the result showed negative correlation among the three groups but CPP values
showed significant difference (p<0.001).
Conclusion In the assessment of voice disorders, cepstrum may be used as a reliable method
for comparing other complementary analysis tools. For the acoustic analysis of voice by ceps-
trum, however, CPP has more reliable correlations with dysphonia than CM V.
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Fig. 2. Cepstral Peak Prominence (CPP) by Hillenbrand’s method.
CPP is the distance between linear regression line and the cepstral
peak (A). Cepstral Mean Value by CSL software (B). CSL: Compu-
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Fig. 1. Voice analysis algorism of
cepstrum. Fourier transformation of
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then, cepstrum is produced by Fou-
rier transformation of spectrum.
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Table 1. Demographic characteristics of patient data
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SHACE Addiohr] ek A, Ad3de] age adjusted CPP-

11.38, 12.81, 14742 VPGl o] EAH 02 §-9]8} 2}o]
HAH(p=0.002, p<0.001)(Table 1, 2 and 3).

AAEe]| gk 242 HA CPP 413 CMV gk AFH85

of & 71A] v o] Akl Zpodol| tisto] gelatoirt. /a/kt
& QRS AHEsto] ST Aatol| A A ekt Aot
], 24 FLollA CMV g2 22} 1.25(x0.09, M=1.26, F=
1.24), 1.33(+0.16, M=1.34, F=1.32), 1.33(+0.13, M=1.30, F=
1.35) 0.8 Al o 7kol| Al AR R {-2|3t 2fo]& Ho|x| ¢
QLth BhHof| CPP gk A/l ek} Adompa], AJejddolA 2t
7+ 20.00(+3.03, M=22.60, F=1771), 14.16(+4.88, M=12.76, F=
16.56), 17.25(x3.24, M=1871, F=16 402, AAFdttol| A &4
At o]l vlel sAHCZ FoJ51A =2 CPP 4t HEhd

i

VC palsy (n=30) VC nodule (n=30) Control (h=30) p-value
Sex (M/F) 19/11 11/19 11/19 0.115
Age +SD (range) 51.4+18.5(16-81) 42.3+11.8(21-66) 43.3+8.9 (25-60) <0.001
Symptom duration (mon) 8.7+2.88 10.3+£2.11 - <0.001
VC: vocal cord, SD: standard deviation
Table 2. Result of CPP and CMV of cepstral analysis in sustained vowel /a/ sample
VC palsy (n=30) VC nodule (n=30) Control (n=30) p-value
CMV-a 1.33+£0.16t% 1.33+0.13t# 1.25+0.09t# 0.140
Male 1.34+0.17 1.30£0.15 1.26+0.07 0.461
Female 1.32£0.17 1.35£0.12 1.24+0.11 0.165
CPP-a* 14.16+4.88t+ 17.25+3.24t 20.00+3.03¢ <0.001
Male 12.76+4.521% 18.71+3.18t 22.60+0.92¢ <0.001
Female 16.56+4.72t 16.40+3.05 17.714£2.2t 0.003
Age-adjusted CPP-a 14.45 (0.778)t* 17.17 (0.726)* 19.55 (1.109)* 0.002

Data are expressed as mean +standard deviation. Adjusted data are expressed as adjusted mean (SEM) by ANCOVA. #p <0.05
by one-way ANOVA ftest, tithis letter is used for grouping and same letter group means significant difference for p <0.05 determined
by post-hoc analysis of Tukey HSD. CPP-a: Cepstral Peak Prominence in /a/ vowel sound, CMV-a: Cepstral Mean Value in /a/ vowel

sound, VC: vocal cord
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Table 3. Result of CPP and CMV of cepstral analysis in running speech

VC palsy (n=30) VC nodule (n=30) Control (n=30) p-value

CMV-s 1.28+0.15t¢ 1.27£0.15t¢ 1.22£0.16t* 0.356
Male 1.33+£0.12 1.22+0.16 1.21+0.12 0.057
Female 1.21+0.18 1.31+0.13 1.23+0.19 0.194
CPP-s* 11.21£2.10t¢ 12.85+0.791 15.00+1.28¢ <0.001
Male 10.56+1.77t¢% 12.42+2.08t+ 15.37+1.591+ <0.001
Female 12.34+2.24t 13.10+1.60 14.68+0.93f 0.019
Age-adjusted CPP-s 11.38 (0.361)t# 12.81 (0.336)t+ 14.74 (0.514)t+ <0.001

Data are expressed as mean+standard deviation. Adjusted data are expressed as adjusted mean (SEM) by ANCOVA. #p <0.05
by one-way ANOVA test, t#this letter is used for grouping and same letter group means significant difference for p<0.05 deter-
mined by post-hoc analysis of Tukey HSD. CPP-s: Cepstral Peak Prominence in running speech, CMV-s: Cepstral Mean Value in

running speech, VC: vocal cord

Table 4. CPP is compared with jitter, shimmer, NHR in Pearson’s cor-
relation

Jitter Shimmer NHR
CPP-a* —0.593 (p<0.001) —0.626 (p<0.001) —0.503 (p<0.001)
CPP-s* —0.592 (p<0.001) —0.649 (p<0.001) —0.466 (p<0.001)

#p < 0.05 by Pearson's correlations test. CPP-a: Cepstral Peak
Prominence in /a/ vowel sound, CPP-s: Cepstral Peak Promin-
ence in running speech, NHR: noise-tfo-harmonic ratio

THp<0.001)(Table 2). =&AALE AHERE A= 57
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