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The Aerodynamic Comparisons between Pathologic Whispers and Phonation

in Patients with Muscle Misuse Dysphonia

Al 9l &D -

F -4 A A

Seo, Inhyo + Hwang, Youngjin + Seong, Cheoljae

ABSTRACT

This study compared the aerodynamic multiparameters of whispers and phonation in patients with muscle misuse

dysphonia(MMD) to evaluate the voice aerodynamic analysis for discrimination between whispers and phonation. Eleven

patients with muscle misuse dysphonia were examined. Whispers were shorter with a maximum phonation time(MPT; p<.01),

a lower phonatory sound pressure level(SPLp; p<.01), a higher phonatory flow rate (PFR; p<0l), lower phonatory

efficiency(PE; p<.01), and a lower phonatory resistance (PR; p<.05) than phonation. The subglottal pressure level was not
significantly different between whispers and phonation. (Psub; p>.05). The ROC analysis showed that the threshold of 23.83
ppm for PE achieved a good classification for whispers, with the perfect sensitivity(100%) and specificity(100%). Those

results indicate PE reliably distinguished between whispers and phonation. The results also suggest that PE may provide a

useful tool for studying the laryngeal source.
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Table 1. Characteristics of the subjects

ID 4 4% S48 LA

1 2 33 high effort whisper breathy

2 2 4 low effort whisper creaky

3 1 40 low effort whisper creaky

4 2 48 low effort whisper harsh

5 2 40 high effort whisper harsh

6 2 56 high effort whisper harsh creaky
7 2 52 high effort whisper harsh whispery
8 1 60 high effort whisper harsh whispery
9 2 48 low effort whisper modal

10 2 44 low effort whisper modal

11 1 67 low effort whisper whispery falsetto
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Table 2. The aerodynamic parameter comparisons between whispers and phonation

N el kA p
MPT(s) 11 3.38+1.79(1.10-6.91) 11.69+3.90(6.91-18.08) 000"
SPLp(dB) 11 67.94+6.49(55.50-79.00) 84.67+5.77(75.40-94.20) 000
Psub(cmH,0) 11 13.80-8.20(4.56-32.00) 11.45+4.62(5.64-19.64) 197
PER(/s) 11 0.52:0.49(0.14-1.84) 0.20:£0.15(0.05-0.59) 010
PR(cmH20/[I/s]) 11 37.41427.20(11.42-86.71) 63.62+24.61(27.47-104.91) 0217
PE 11 5.98+7.07(.25-23.83) 288.59::96.49(181.96-480.96) .003™

EEE

'p<.001, paired-t test; ~ p<.01, "p<.05, Wilcoxon Signed Ranks test

$lul =] Wilcoxon Signed Ranks 73788 AASle] 2+ Mg oJgk Aol7k RIATHMPT, p<.001; SPLp, p<001; Psub,
o that L&Akl WA o] xpo] S HlwstTh p=197). £&2k3le] PFRE E%o™, PR¥ PE= ZUTHPFR

&2l gk 7198y W4 AT TS HUS W(10)=66, Z=-2.578, p=.010; PR W(10)=-2.312, p=021;
7] $13l ROC <F*d(receiver operating characteristics curve) & PE W(10) =-2.934, p=.003].
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kAol vlE] #2154 MPT7F 83, SPLp7} 213, Psube f+ Figure 2. The ROC curve of aerodynamic parameters
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Table 4. ROC analysis of aerodynamic parameters
Asymptotic  95% Cl
e AuUCt SD Asymptotic P
Lower Bound Upper Bound
MPT(s) 0.996 0.009 0.000 0.000 1.000
SPLp(dB) 0.802 0.095 0.017 0.013 0.384
PFR(I/s) 0.975 0.027 0.000 0.000 1.000
Psub(cmH,0) 0.570 0.128 0.577 0.178 0.681
PE 1.000 0.000 0.000 0.000 1.000
PR(cmH,O/[L/s]) 0.769 0.107 0.033 0.56 0.978
T ROC =41 o}l W2 (Area under the ROC curve)
SPLp, PFR, PR, Psub= A& &40, Hedy 49 5
32 ROC B-A o) Satla @ 044, 7144 ol B, 4T 4=
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Figure 3. The comparisons of intergroups for whispers and phonation
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