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Objectives: In recent years, the use of cepstral measures for acoustic evaluation of voice
has increased. The objective of this study is to evaluate the diagnostic value of spectral/
cepstral measures to differentiate dysphonia from normal voice and to determine what
type of voice sample (sustained vowel /a/ or connected speech) is the most sensitive in dif-
ferentiating normal and pathological voice. Methods: Two hundred and eighty-eight indi-
viduals (99 men, 189 women) from 214 dysphonia patients and 74 normal speakers re-
corded connected speech and a sustained vowel /a/. One laryngologist and two speech-

language pathologists performed visual and auditory-perceptual rating of voice samples
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in terms of the degree of dysphonia/normality. Recorded voices were analyzed with two
spectral/cepstral measures. The cutoff value for positivity that has the highest specificity for

discriminating between normal and dysphonia voices was determined based on receiver
operating characteristic (ROC) analyses. Results: Measures of cepstral peak prominence
(CPP) and ratio of low- to high-frequency spectral energies (L/H ratio) were significantly dif-
ferent between groups in both speech conditions. ROC analysis demonstrated CPP had
high sensitivity and specificity for the classification of dysphonia versus controls in the
both speech conditions (area under curve [AUC]=.815 in vowel, AUC=.91 in connected
speech); and CPP, in particular, showed higher discrimination accuracy. Conclusion: CPP is
a good predictable acoustic measure to detect dysphonic speakers in both vowel prolon-
gation and connected speech from normal voice. Therefore, this study suggested cepstral-
based acoustic measures should be included for clinical evaluation of dysphonia.
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Table 1. Demographic information of the normal and pathological voice samples (N =288)
Normal voice Pathological voice
Male Female Male Female
Number of samples 27 72 142
Age (yr) 31.160+13.088 (21-59) 38.214+16.662 (21-67) 52.254+20.47 (11-87) 48.908+17.16 (15-87)

Values are presented as mean+ SD (range).

Table 2. Disease of the pathological voice samples (N=214)

Disease Male Female
Nodule 14 71
Polyp 7 3
Cyst 2 1
Vocal Palsy 6 13
Sulcus 21 15
Scar 12 4
Edema 1 1
MTD 3 19
Etc. 6 15
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Table 3. Cepstral & spectral measures between normal versus dysphonia
group in different voice samples

Control group Dysphonic group t
Sustained vowel /a/
CPP (dB) 12.994+1.820 9.024+3.898 11.409%%*
L/H ratio (dB) 31.266+5.319 28.405+6.176 3413*
Connected speech
CPP (dB) 7.605+1.031 5.076+1.867 14.073%%*
L/H ratio (dB) 29.831+3.369 27.022+4.105 5.085***

Values are presented as mean+SD.
CPP=cepstral peak prominence; L/H ratio=low-high spectral ratio.
**p< .01, ***p<.001.
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Table 4. Results of CPP and L/H ratio as computed from the ROC analysis in
sustained vowels and connected speech

Cutoff  Sensitiv- Specific- AUC

Acoustic variable value  ity(%) ity (%) (SEM) 95% Cl
Sustained vowel /a/
CPP 12088 706 758 815%**(.026)  .763-.866
L/H ratio 29241 69.1 57.8 637**(037)  .565-710
Connected Speech
CPP 7.076 809 90.0 910%**(.020)  .871-.949
L/H ratio 28284  66.2 588  693***(035)  .652-761

Cutoff values were determined via Youden's Index.

CPP=cepstral peak prominence; L/H ratio=low-high spectral ratio; ROC=receiver
operating characteristic; AUC=area under the curve; SEM=standard error of mea-
surement; Cl=confidence interval.

**p<.01, ***p<.001.
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Figure 1. Comparison of (A) CPP and (B) L/H ratio between the control and dysphonic group in sustained vowel.

CPP=cepstral peak prominence; L/H ratio=low-high spectral ratio.
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Figure 2. Comparison of (A) CPP and (B) L/H ratio between the control and dysphonic group in connected speech.
CPP=cepstral peak prominence; L/H ratio=low-high spectral ratio.
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Figure 3. Receiver operating characteristic for (A) CPP and (B) L/H ratio in sustained vowel.
CPP=cepstral peak prominence; L/H ratio=low-high spectral ratio; A=area under the curve.
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Figure 4. Receiver operating characteristic for (A) CPP and (B) L/H ratio in connected speech.
CPP=cepstral peak prominence; L/H ratio=low-high spectral ratio; A=area under the curve.

Table 5. Pearson correlation analysis between acoustic variables and K-VHI
on /a/ vowel and connected speech

Acoustic variable K-VHI
Sustained vowel /a/
CPP - 497**
L/H ratio -.204%*
Connected speech
CPP - 468**
L/H ratio -285**

CPP=cepstral peak prominence; L/H ratio=low-high spectral ratio; K-VHI=Korean
version of Voice Handicap Index.
**p< 01.
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