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A Comparison of Acoustic Parameters between Vocal Fold Bowing and
Vocal Fold Polyp

Young Ae Kang, SLP, PhD"?, Yeo Hoon Yoon, MD, PhD’,
Kyu Chul Yoon, PhD* and Cheol Jae Seong, PhD’

'Department of Speech-Language Pathology, Chungram National University, Daejon; and
“Department of Otolaryngology & the Voice Center, ST. Vincent's Hospital, Catholic University, Suwon; and
*Department of Otolaryngology, Chungnam National University College of Medicine, Daejeon; and
‘Department of English Language and Literature, Yeungnam University, Daegu; and
’Department of Linguistics, Chungnam National University, Daejeon, Korea

Background and Objectives : Vocal fold bowing is an organic voice disorder that is associated with an abnormal structure of
the vocal folds whereas vocal fold polyp is a functional voice disorder caused by an abnormal use of the vocal folds. Both types
of vocal folds share a common property in that they make one’s voice breathy or strained. The purpose of this study is to com-
pare voice from two types of vocal folds and to offer information of clinical importance. Materials and Method : Vocal fold
bowing and vocal fold polyp groups consisted of 7 male subjects, respectively. All subjects recorded /a/ in the state of measur-
ing MPT (maximum phonation time), repeating 3 times, by a voice recorder (48 kHz sampling rate ; 24 bit quantization). They
answered the questions of K-VHI. Time domain parameters (such as perturbation parameters including HNR, Jitter, etc.} were
calculated for the whole duration of /a/ and those of the frequency domain were measured in initial 40 ms and stable 40 ms of
/al, respectively. Mann-Whitney U-test was used for the time domain parameters and K-VHI survey, and Wilcoxon signed rank
test was applied to the frequency domain parameters (H1, H2, H1-H2). Results : For K-VHI survey and the time domain anal-
ysis, there was no significant difference between bowing and polyp group. For frequency domain analysis, H1 and H2 showed
a significantly different result between two groups. Vocal fold bowing group has longer duration and lower intensity than that
of vocal fold polyp group in the ‘aspirated interval’, which could be observable prior to ordinary vowel oscillation. Conclusion :
Both groups seem to show breathy voice. This could be referred on the basis of the value of H1-H2. The K-VHI survey says that
subjects with vocal fold bowing feel more uncomfortable than subjects with vocal fold polyp.
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Table 1. Subject information between vocal fold bowing and
polyp group

Yocal bowing Vocal polyp

Gender (M : F) 7:0 7:0
Laterality (U : B) 4:3 7.0
Lesion (Rt 1 L) 7:3 611
Lesion mean size (mm) - 1.28+0.45
Age (mean *sd) 74424428 5671514
Maximum phonation fime (sec.)  11.42+207  11.93+299

U ¢ unilateral, B : bilateral
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Fig. 1. The value of MPT on each subject of vocal fold bowing &
polyp group.
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Fig. 2. Aspiration & vowel interval with the setting of view range
(0—1.000 Hz), window length {0.005 seconds), & dynamic range
(50 dB).

Fig. 3. Vowel interval with the setting of view range (0—1,000 Hz),
window length (0.005 seconds), & dynamic range (50 dB).

Table 2. Information of parameters
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Domain Parameters Explanation
Time FO The fundamental frequency
FOsd The standard deviation of FO
Jitter (Jocal) The average absolute difference between the amplitudes of consecutive periods, divided
by average period
Jitter (rap) The relative average perturbation
Shimmer (local) The average absolute difference between the amplifudes of consecutive periods, divided
by average amplitude
Shimmer (apgll)  The 11-point amplitude perturbation quotient
HNR The signal-to-noise ratio of a periodic signal
NHR The noise-to-signal ratio of a periodic signal
F1,F2, F3 The frequency of acoustic resonance,
BWI1, BW2, BW3 The measure of the width of a range of frequencies
FOU The fraction of pitch frame as unvoiced
DOV The total duration of the breaks between voiced parts of signal
Frequency H1, H2 The intensity of the harmonic
H1-H2 The difference between the frist and second harmonic
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Table 4. Statistical Result of Wilcoxon signed rank fest showing the
difference between vocal fold bowing and vocal fold polyp
group

= SPSS 12.0(SPSS Inc., USA) Z2 738 Ag3igich

AT 7 A7 4 vl A7 Bt vl
A4 (Mann~Whitney U~test)-&

e -y
At

Vocal bowing Yocal polyp
z p z P
initial FO-stable FO —1.690  0.091 -0.676 0.499

Z:]%‘zs}%.l, B b Initial H1-stable H1 ~-2.366 0.018* ~2366 0.018*
40 ms F-7E QAL 40 ms 7] Blall YFA HEs Initial H2-stable H2 -2.366 0.018* 2366 0.018
2] AR (Wilcoxon signed rank tes)S AT 7]A4157h Inftial H1-H2-stable H1-H2  ~1.183 0237 -0.845 0.398
R + 1 p<0.05. stable : stable 40 ms selection of vowel/a/, inifial * ini-
o) Zojot Hr g HfH FFHAS AA)5kqch tial 40 ms selection of vowel/a/
Table 3. Descriptive stafistics of time-domain & perturbation parameters
Vocal bowing Vocal polyp
Scale N
Mean SD Mean SD
MPT Sec. 7 11.42 3.16 11.97 4.26
FO Hz 7 132.52 35.50 144.67 22.99
FOsd Hz 7 17.16 31.43 9.30 11.33
Jitter (local) % 7 0.98 0.84 1.08 1.40
Jitter (rap) % 7 0.52 0.47 0.62 0.86
Shimmer (local) % 7 6.73 3.87 5.64 3.62
Shimmer (apgil) % 7 5.07 2.68 4.07 2.51
HNR dB 7 15.50 5.56 18.97 2.85
NHR 7 0.09 0.12 0.07 0.13
FOU 7 2.70 4.73 1.85 3.75
DOV % 7 3.44 6.47 0.31 0.26
F1 Hz 7 627.10 52.90 620.13 76.02
F2 Hz 7 1054.11 102.35 1024.42 45,25
F3 Hz 7 2708.97 297.19 2646.86 285.78
BW1 Hz 7 289.07 261.23 119.21 35.22
BW2 Hz 7 248.86 200.96 197.83 93.78
BW3 Hz 7 298.52 243.88 263.67 134.25
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Fig. 6. Duration of aspirated interval between vocal fold bowing
and vocal fold polyp group.

Fig. 4. The mean & standard deviation of H1 & H2 in inifial and
stable interval of vocal fold bowing group.
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Fig. 5. The mean & standard deviation of H1 & H2 in inifial and
stable inferval of vocal fold polyp group.

Fig. 7. Intensity of aspirated interval between vocal fold bowing
and vocal fold polyp group.
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