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BERZEEIN

- EILE el IR EEAH e

5 TR EEE (EE T e (%FE)
FO_A 30 217.47 22.47 30 216.01 25.04 0.24 0.8130
MFO_A 30 217.44 22.46 30 215.78 25.03 0.27 0.7885
TO_A 30 4.65 0.53 30 4.70 0.58 -0.33 0.7389
FHI_A 30 224.66 24.64 30 237.77 43.44 -1.44 0.1559
FLO_A 30 210.78 21.19 30 198.80 31.74 1.72 0.0908
STD_A 30 2.29 1.18 30 4.61 6.36 -1.97 0.0542
PFR_A 30 2.10 0.66 30 3.93 4.25 -2.33 0.0231
FFTR_A 23 3.85 1.32 24 4.22 2.47 -0.63 0.5291
FATR_A 10 4.02 1.50 15 3.66 1.15 0.67 0.5071
TSAM_A 30 2.02 0.03 30 2.03 0.03 -0.43 0.6713
JITA_A 30 34.01 30.95 30 54.75 44.14 -2.11 0.0395
JITT_A 30 0.74 0.71 30 1.16 0.94 -1.94 0.0570
RAP_A 30 0.45 0.45 30 0.70 0.58 -1.89 0.0632
PPQ_A 30 0.43 0.37 30 0.68 0.56 -2.04 0.0459
SPPQ_A 30 0.61 0.34 30 1.08 1.13 -2.20 0.0316
VFO_A 30 1.04 0.50 30 2.14 2.88 -2.06 0.0443
SHDB_A 30 0.26 0.15 30 0.41 0.20 -3.23 0.0021
SHIM_A 30 3.04 1.88 30 4.58 2.22 -2.89 0.0054
APQ_A 30 2.13 1.21 30 3.21 1.42 -3.18 0.0024
SAPQ_A 30 3.46 1.57 30 5.52 1.99 -4.45 0.0000
VAM_A 30 13.24 6.51 30 16.32 10.23 -1.39 0.1692
NHR_A 30 0.12 0.02 30 0.14 0.03 -2.57 0.0126
VTL A 30 0.05 0.02 30 0.05 0.02 -0.30 0.7672
SPL_ A 30 8.96 5.33 30 9.13 6.35 -0.11 0.9115
FTRI_A 24 0.33 0.16 25 0.58 0.45 -2.53 0.0147
ATRI_A 10 5.69 2.06 15 6.03 3.91 -0.25 0.8037
DVB_A 30 0.00 0.00 30 0.05 0.22 -1.14 0.2580
DSH_A 30 0.15 0.60 30 2.51 4.62 -2.78 0.0073
DUV_A 30 0.00 0.00 30 0.81 2.54 -1.74 0.0872
NVB_A 30 0.00 0.00 30 0.07 0.25 -1.44 0.1555
NSH_A 30 0.10 0.40 30 1.63 2.97 -2.81 0.0068
NUV_A 30 0.00 0.00 30 0.53 1.68 -1.74 0.0867
SEG_A 30 66.90 1.06 30 67.07 0.94 -0.64 0.5232
PER_A 30 438.33 48.01 30 435.30 52.03 0.23 0.8153
FI_A 30 914.18 119.54 30 884.49 144.77 0.87 0.3899
F2_A 30 1409.11 140.29 30 1405.21 157.83 0.10 0.9199
F3_A 30 3182.36 237.51 30 3074.48 282.28 1.60 0.1146
F4 A 30 3948.22 334.60 30 4023.25 381.76 -0.81 0.4215
F4 F3_A 30 765.85 271.30 30 948.77 376.21 -2.16 0.0349
F4 F2_A 30 2539.11 383.83 30 2618.04 404.37 -0.78 0.4413
F4 F1_A 30 3034.04 367.63 30 3138.76 410.81 -1.04 0.3024
F3_F2_ A 30 1773.26 318.70 30 1669.27 296.83 1.31 0.1961
F3_F1_A 30 2268.19 290.65 30 2190.00 269.01 1.08 0.2840
F2_F1_A 30 494.93 121.58 30 520.73 152.89 -0.72 0.4724
FO_M 30 229.05 27.58 30 222.05 36.55 0.84 0.4053
MFO_M 30 229.04 27.58 30 222.02 36.54 0.84 0.4045
TO_M 30 4.43 0.56 30 4.65 0.96 -1.08 0.2852
FHI_M 30 235.41 29.10 30 229.40 38.21 0.69 0.4957
FLO_M 30 222.90 27.68 30 213.87 36.73 1.08 0.2868
STD_M 30 1.84 0.64 30 2.24 1.30 -1.52 0.1328
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PFR M 30 1.97 0.72 30 2.23 1.07 -1.13 0.2626
FFTR M 24 3.84 1.40 23 3.69 1.35 0.38 0.7071
FATR M 11 3.39 1.18 12 4.14 1.89 -1.13 0.2701
TSAM_ M 30 2.01 0.03 30 2.02 0.03 -1.34 0.1845
JITA M 30 20.41 15.55 30 30.55 28.43 -1.71 0.0918
JTT M 30 0.45 0.31 30 0.68 0.67 -1.72 0.0912
RAP M 30 0.27 0.19 30 0.41 0.42 -1.69 0.0958
PPQ M 30 0.26 0.18 30 0.38 0.35 -1.63 0.1085
SPPQ M 30 0.40 0.17 30 0.56 0.35 -2.19 0.0325
VFO M 30 0.81 0.30 30 1.01 0.54 -1.73 0.0896
SHDB M 30 0.12 0.07 30 0.16 0.07 -2.26 0.0279
SHIM M 30 1.35 0.80 30 1.81 0.80 -2.21 0.0312
APQ M 30 0.94 0.49 30 1.25 0.50 -2.43 0.0184
SAPQ M 30 1.80 0.61 30 2.38 1.09 -2.58 0.0124
VAM M 30 008.36 3.22 30 8.96 4.90 -0.56 0.5807
NHR M 30 0.12 0.04 30 0.12 0.03 0.72 0.4772
VTI M 30 0.03 0.01 30 0.04 0.01 -1.01 0.3151
SPI M 30 19.99 16.24 30 13.59 8.65 1.90 0.0618
FTRI M 24 0.35 0.16 25 0.35 0.19 0.01 0.9938
ATRI M 11 3.76 2.26 12 3.92 2.24 -0.17 0.8638
DVB M 30 0.00 0.00 30 0.00 0.00
DSH M 30 0.00 0.00 30 0.60 2.59 -1.28 0.2073
DUV M 30 0.00 0.00 30 0.00 0.00
NVB M 30 0.00 0.00 30 0.00 0.00
NSH M 30 0.00 0.00 30 0.40 1.71 -1.28 0.2063
NUV_M 30 0.00 0.00 30 0.00 0.00
SEG M 30 66.57 1.07 30 66.90 1.18 -1.14 0.2580
PER M 30 458.77 55.58 30 447.30 74.50 0.68 0.5019
F1 M 30 373.71 261.65 30 39441 186.98 -0.35 0.7257
F2 M 30 1616.06 331.38 30 1571.24 263.74 0.58 0.5643
F3 M 30 2773.97 407.46 30 2575.02 335.55 2.06 0.0435
F4 M 30 3930.39 435.39 30 3737.49 407.60 1.77 0.0817
F4 F3 M 30 1156.42 363.25 30 1162.48 431.25 -0.06 0.9533
F4 F2 M 30 2314.32 295.11 30 2166.26 427.39 1.56 0.1239
F4 F1 M 30 3556.68 347.41 30 3343.09 369.04 2.31 0.0246
F3 F2 M 30 1157.90 292.06 30 1003.78 312.13 1.97 0.0531
F3 FI M 30 2400.26 303.61 30 2180.61 337.77 2.65 0.0104
F2 F1 M 30 1242.35 265.08 30 1176.83 264.69 0.96 0.3420
EBREADNZ2HE - B
- Eapicticl PR t e

Mg Frem EMER O EE R o i 7 (%R)
FO A 30 119.63 14.04 52 123.87 25.98 -0.83 0.4105
MFO_A 30 119.60 14.03 52 123.83 25.96 -0.82 0.4122
TO A 30 8.47 0.99 52 8.39 1.55 0.27 0.7889
FHI A 30 125.33 18.05 52 131.08 30.69 -0.94 0.3521
FLO A 30 115.49 13.56 52 118.08 23.52 -0.55 0.5830
STD_A 30 1.44 0.83 52 1.86 1.48 -1.41 0.1630
PFR_A 30 2.33 1.24 52 2.71 1.84 -1.00 0.3199
FFTR A 28 3.81 1.87 43 3.71 1.67 0.22 0.8264
FATR A 13 5.39 2.74 30 3.84 1.51 2.39 0.0216
TSAM A 30 2.03 0.04 52 2.03 0.04 -0.55 0.5863
JTA A 30 58.30 56.81 52 78.46 78.64 -1.23 0.2223
JTT A 30 0.69 0.68 52 0.96 0.95 -1.37 0.1733
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0.56
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3.05
2.08
2.50
6.64
0.03
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0.00
0.98
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233.30
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2991
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0.34
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0.11
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0.75
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-0.76
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-1.49
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0.27

-1.61

0.23
-0.31
-0.91

1.61

2.04
-0.25
-2.09
-1.48
-3.16
-2.41
-1.59
-0.98

1.03
-0.51
-0.50

0.05
-0.42
-0.43
-0.80
-0.72

2.32
-0.83
-1.77

0.00
-0.12
-0.12
-0.14
-0.90
-0.75
-2.18
-2.29
-2.18
-2.60
-0.96

2.22

0.62
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0.1583
0.2363
0.2112
0.3697
0.4468
0.3223
0.0462
0.1898
0.6308
0.1258
0.1982
0.4066
0.1435

0.1106
0.7911

0.1107
0.8213
0.7572
0.3666
0.1107
0.0448
0.8051
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0.1429
0.0022
0.0183
0.1163
0.3290
0.3083
0.6135
0.6156
0.9632
0.6746
0.6697
0.4262
0.4719
0.0240
0.4123
0.0808
0.9990
0.9048
0.9062
0.8855
0.3708
0.4546
0.0321
0.0246
0.0319
0.0110
0.3410
0.0290
0.5356



WRIEHE WwfE RGE REE AR 41

SPI M 30 18.92 11.76 52 22.69 18.39 -1.01 0.3165
FTRI M 23 0.48 0.29 38 0.43 0.17 0.85 0.4005
ATRI M 12 3.38 2.83 18 4.04 1.94 -0.75 0.4581
DVB_ M 30 0.00 0.00 52 0.00 0.00

DSH M 30 0.05 0.27 52 0.47 3.15 -0.72 0.4735
DUV_M 30 0.00 0.00 52 0.00 0.00

NVB M 30 0.00 0.00 52 0.00 0.00

NSH_M 30 0.03 0.18 52 0.31 2.08 -0.72 0.4747
NUV_M 30 0.00 0.00 52 0.00 0.00

SEG M 30 66.63 1.07 52 67.10 1.45 -1.53 0.1303
PER M 30 262.07 42.54 52 270.17 60.57 -0.65 0.5201
FI. M 30 277.48 25.51 52 370.58 235.32 -2.15 0.0342
F2 M 30 2187.13 171.18 52 1525.96 336.68 10.02 0.0000
F3 M 30 3102.15 222.24 52 2719.84 325.10 5.71 0.0000
F4 M 30 3739.98 283.90 52 3713.18 365.58 0.35 0.7306
F4 F3 M 30 637.83 225.49 52 993.34 383.90 -4.63 0.0000
F4 F2 M 30 1552.85 214.47 52 2187.22 448.83 -7.26 0.0000
F4 F1 M 30 3462.51 286.24 52 3342.61 375.45 1.51 0.1344
F3 F2 M 30 915.02 177.63 52 1193.88 308.79 -4.53 0.0000
F3 F1 M 30 2824.67 224.32 52 2349.27 262.61 8.31 0.0000
F2 F1 M 30 1909.66 177.84 52 1155.39 283.77 13.13 0.0000

Y~ #fET AT

ARSI A BRI AL t i T R e S 2B 225 - DU p E < 0.05 FURSEREKHE
PR Fisher’s i1 51 B 07 B2 K 5 M i SR AR B HERE S BEAT P BI04 5 SRR UER A & Bl 434
( Stepwise discriminant analysis ) 2 /5 ZGER I E T2 88 » DURISHREH B TR Sk o AeFZeH A
SPSS ( Statistical Package for Social Science ) ¥zt Sb {28l & Mt 4T o

(TS

AT BRSO T ZBUEAIF 1 > BB t itk - FHEEZER (p < 005) Z MDVP 28
R 2 FB IR RGBS 2 REE M5 : F3_ M F4-F1_M-F3-FI_M F4-F3 A; B85 FI_M-F2 M »
F3 M+ F4-F3 M~ F4-F2 M ~ F3-F2 M » F3-FI M~ F2-F1 M~ F4 A - F4F2 A~ FA-Fl A % 5 H,
SLPGETAIBI ST o S EREESEEUEEATE 28 (LMEEE 22 > SRS 20 M) ZUEZE
AL BER LER G > FRALGEA RS AT A PRS2 E2 0 (ER BB -
RS RO B 2 B BOR B, SAPQ A B F4-F1_ M > PRI ZFEIRAIR 3 o BIEEE 25K BUS# S
F3-F2 M B F2-F1 M > PIRIESFAIFE 4 o

F_EaR A A RIS 2ot Fisher’s S 16 B ik 8505 -

IR = -50.208 + 0415 x SAPQ A + 0.02744 x F4-F1 M

JEESH = -46.138 + 1.107 x SAPQ A + 0.02536 x F4-F1 M

FHEE 2 nJAIH BB UE (Sensitivity ) £5 80% ; FESLE ( Specificity ) £ 93.3% > H 86.7% Z FtafHBIBIZE
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K2 ZERNTBIMRRZ2H
7
=]

#2228 Acoustic Variable g

HEi#3a a3 F # & 0] Fundamental Frequency Information Measurements

P FEESAZR Average fundamental frequency, Hz Fo

55 HE B Average pitch period, ms To

B 5 R 4A 2R Highest fundamental frequency, Hz Fhi

AR EEREHEZS Lowest fundamental frequency, Hz Flo

FL S AR #E 2= Standard deviation of the fundamental frequency, Hz STD

e e TP AE 23 83 [B Phonatory fundamental frequency range, semitones PFR*

R FE A ZR E BHAEZR Fo tremor frequency, Hz Fftr

IR IR EE #HSEZR Amplitude tremor frequency, Hz Fatr

48318 8h= Al Frequency Perturbation Measurements

TE B EZS B B) Absolute jitter, s Jita*

IEALABE SR ) Jitter, % Jitt

FH % 755 B) Relative average perturbation, % RAP

e S B4 B i 8k Pitch period perturbation quotient, % PPQ*

TRy e S B8 Eh i 8 Smoothed pitch period perturbation quotient, % SPPQ*Y

FHo g 288 5 Fundamental frequency variation, % VFO*

k152 EN= Al Frequency Perturbation Measurements

JRiE# 85> B Shimmer, dB ShdB*¥+

IRIEE®) b 28 Shimmer, % Shim*¥y

HE IS B 5 5 Amplitude perturbation quotient, % APQ*¥+

YR IS B B8 Smoothed amplitude perturbation quotient, % SAPQ*W&T

PRk 1648 52 Peak amplitude variation, % VAM

g I B 2 EEEE (i 230 Noise and Tremor Evaluation Measurements

I - F13% 3 Lt Noise-harmonic ratio NHR*+

T FBLIE 48 Voice turbulence index score VTI

HE B I5 12 4> 8 Soft phonation index score SPI

LR SE 25 HE R FE 43 8 Fo tremor intensity index score, % FTRI*
ATRI

HE 17 22 ¥H 54 B F5 45 43 8 Amplitude tremor intensity index score, %

S AMEZIREEAHEEN Voice Break, Subharmonic, and Voice Irregularity Measurements
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B R R R RS o e ERRSIRAHER) S R TR R IR SR HER AT RE
HEEE R

B P AR L RO B RE R R R e » R H A R A By P A 2 IR B o B ARG I A » HR B
REGEL  FREERR R ZERRE ZWE A GBI - REGER T E L KBS RE R - &K
BEG  MEBTREIATRE ' o R W ARI » BREER - BRI e & 2 B LR —3
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Listening examination is one of the major diagnostic methods in traditional Chinese
medicine; however, it needs objective documentation and quantitative evaluations. In this study,
we assessed the voice in patients with phlegm syndrome (rhinosinusitis) versus non-phlegm
controls by means of computerized acoustic analysis system.

Eighty-two (30 female, 52 male) patients and sixty (30 female, 30 male) controls were
enrolled for voice analysis. Subjects were asked to phonate /a/ and /m/ for at least 4 seconds at
their conversational pitch and intensity in a voice-isolated room. Approximately 2 seconds from
the first second of each recording was subjected to analysis. Thirty acoustic parameters of multi-
dimensional voice program (MDVP) and another ten of resonance were assessed.

There were 22 significantly different (p < 0.05) parameters in female group and 20 in male
group. Rhinosinusitis possibly affected the voice quality by altering the shape of voice tract and
the viscosity of vocal folds. By using linear discriminant function, we could distinguish
rhinosinusitis from non-rhinosinusitis with 86.7% in female group and 93.9% in male group.

Voice analysis may be a simple, noninvasive procedure in conventional diagnosis instead of
the radiation exposure. Our results suggested that it is a potential method in both diagnosis and
outcome evaluation for rhinosinusitis. For other phlegm syndrome in traditional Chinese medicine
other than rhinosinusitis, the sensitivity and feasibility of voice analysis allow further evaluation.
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