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A Study about Voice of Patients with Chronic Obstructive Pulmonary Disease/Asthma before & after

[32-agonist
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ABSTRACT

An inhaled salbutamol and salmeterol for chronic obstructive pulmonary disease(COPD) and asthma have been used

worldwidely. But there has been few study about the voice change evoked from the post-medicine effect. To evaluate the voice

influenced of short-acting and long-acting [3,-agonists, two experiments were carried out: one was salbutamol experiment 1 with

eight patients, the other was salmeterol experiment 2 with six patients. Experiment 1 was made of two stages: premedication &

postmedication. Experiment 2 was four stages: stagel was premedication, stagell was postmedication & pregaggling, stagelll
was postmedication & postgaggling(100 ml with water), and stagelV was postmedication & 30 minutes later. Measured
parameters were FO, FO_SD, Jitter rap, Shimmer apqll, HNR, BW(1, 2, 3), Intensity, and H1-H2. The mean data collected
from 3 repetitions each was statistically analyzed by Wilcoxon signed rank test for experiment 1 and repeated measures
ANOVA for experiment 2. In experiment 1, significant differences were found in the lJitter rap(Z= -2.10, p=0.036). The
findings indicated that the postmedicated voice was worse than premedicated voice. In experiment 2, there wasn't significant
difference, but values of parameters related to voice quality(Jitter rap, Shimmer apqll, HNR, and H1-H2) showed changes

toward stagelV, that is, the voice quality was worse under medication.
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Table 1. Subject information of experiment 1

4% | AE AFE ) Ay
S1 F 74:05 COPD
S2 F 58:10 COPD
S3 F 75:12 Bronchoppneumonia
S4 M 77:11 COPD
S5 M 80:11 COPD
S6 M 73:11 COPD
S7 F 73:11 Asthma
S8 M 79:08 COPD
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Table 2. Subject information of experiment 2

Al | AE | a80dY) Kl

SS1 M 72:04 Asthma

SS2 M 80:01 COPD

SS3 M 71:11 COPD

SS4 M 27:07 Asthma

SS5 M 75:07 COPD/Asthma

SS6 F 72:04 Pneumonia unspecified
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Table 3. Parameter classification
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6) Relative Average Perturbation measures the short term(cycle-to-
cycle with smoothing factor of 3 periods) irregularity of the pitch
period of the voice. The smoothing reduces the sensitivity of
RAP to pitch extraction errors[6].

7) Amplitude Perturbation Quotient measures the short-term(cycle-
to-cycle with smoothing factor of 11 periods) irregularity of the
peak-to-peak amplitude of the voice. The smoothing reduces the
sensitivity of APQ to pitch extraction errors[6].
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3. 47 A 32 AF 2: AEA B-FX1 A (salmeterol)

SAZAIE= 107 ety T 87 SEeE(FO, FO_SD,
Jitter rap, Shimmer aqpll, HNR, BW2, BW3, Intensity)ollA]
34 7Fd(Mauchly's test of Sphericity)?] <% AXITH[FO, p=
0.051], [FO_SD, p=0.232], [Jitter rap, p=0.783], [Shimmer apqll,
p=0.412], [HNR, p=0.719], [BW2, p=0.52], [BW3, p=0.96],
[Intensity, p=0.548]), 7WAW SAHz Fou|dh 2fol= A
o 270 SR EBWI, HI-H2)olH e 734 4] T554
FakAaL, AW frefng xfol= itk Zh @A ghebulE
W 504 22]a AW FrolgES <& 5>l A8

3.1 A8 1. £84 Br-ZF A (salbutamol)
FEALE IS A disty €3¢ BT 9 AAE %

ol AAgE A3, Jitter raptt FoJVE A3E HAo
:’

FarHEEC] o AsiFte Aol FAHCE HASHATA
g & Uk FARE gE ARE HAFOA U T FA(a
threshold for pathology) ¢toll EAj3Ic) 7|&SAZH 71wto g
wj, &5 HET oFE Fo|A ZZWFE Shimmer appll %

7 HNR 8}&& & = 3tk

of i

&

E 4. <AF 1> SeviE FEEY AF vl 7
Table 4. Comparison about parameters before & after inhaled &2 B-2AA Y-S 7Aete w), VEAQl 308 Aol e
medication of experiment 1

EERE FEA FE p A
M SD M SD
FO 1804 330 177.8 420 | 327 o 1
FO_SD 47 2.7 5.6 40 263 o8 - i T
Jitter rap 02 02 05 03 | 036 ozs | | 1
Shimmer apqll | 42 16 57 36 | 263 ewsla
HNR 197 44 170 48 263 i ]
HI-H2 9.7 53 8.9 6.3 674 °
Intensity 727 70 707 81 268 2% 3. BA Jitter rap B
BWI 180.5 1014 2194 1835 | .779 Figure 3. mean of Jitter rap
BW2 260.5 1083 3077 187.1 | .674
BW3 616.1 8033 9294 10778 | .123
FO, FO_ SD & BW - Hz; Jitter rap & Shimmer apqll - %;
intensity, HNR & HI-H2 - dB
Wilcoxon signed rank test *p<0.05

35 <Ad¥ 2> ety wkE 54 A3

Table 5. Repeated measured result about parameters of Exp.2

P+ RT3} b 2
I ©A o <A m A IV @A
FO 160.60+12.25 158.40+12.76 161.09+11.77 160.23+14.01 0.622
FO_SD 3.12+0.72 2.29+0.42 2.13+0.39 2.77+0.44 0.157
Jitter_rap 0.30+£0.06 0.29+0.04 0.30+0.07 0.38+0.06 0.592
Shimmer apql1 4.86+4.86 5.88+0.63 4.79+0.87 5.83+0.92 0.418
HNR 16.73£1.76 16.44+1.84 16.89+1.39 15.4743.84 0.693
HI1-H2 8.92+1.60 8.51£1.99 8.09+1.69 9.80+2.33 0.069
Intensity 49.73£3.65 48.34+2.83 49.5743.81 47.24+3.33 0.458
BW1 224.51+55.00 232.18+101.11 195.91+47.59 204.48+45.94 0.975
BW2 302.96+73.94 223.24+74.13 477.504255.76 301.78+43.53 0.381
BW3 373.22494.19 522.72+191.25 405.38+117.20 675.13£273.55 0.752
§ Repeated Measures ANOVA
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Figure 4. mean of Shimmer apqll
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Figure 6. mean of H1-H2
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713 receptor7} 443} W, <=
HAbel 7)8A] $ES Yt ARHoR ¥ Yol =
<ok

olgl mF
ASE 5311 o]Fo Rty Z#Ae] HEZA EAEe B
s-adrenergic T84 $E-2 WA LdollA EHlEE A7EA

GE42l norepinephrine &2 A=-& o} HETS oA,
%

‘r‘ o l‘>“ ‘b‘

Heo] ojgEH VA &4, HEH F5, AEH gATt
o] ZolFt2]. AR COPD/AA BAEL 7|9 o] 2
O] F XA Bate] 7|A] A AR ' (wheeze)S HQITh

COPD/Z4] #AbSelAl AHE= & A7 o B-FFA=
T8&A 83t cAMP(cyclic
monophosphate) S S7HA A 7| BA S-S slHA 7|BAAS
(bronchospasm)£ dubels 71%o] AH3]. AR B-E3A)

Br-adrenergic adenosine

SFEO AT FuFHEES °]’§}~ Holg AL oyt 1¥
S FJAF AMEShe ZE e =E(propranolol) FES 23]
2] Br-adrenergic blacker2 ¥ A FE3= Hil] 7591 7]

A Gl oAl SHRolch, of SHEALS A% FIHE
S

s

£3
7 & & %(speaking rate)oll A F-o]m|g xjo]E B uE A7}
[10] ¥ EPA B,-adrenergic =83 #&A ofEo] thet 24 W
st FaeEES wstelar & = ok 7|EAe] PA = of
8 5% ol¢golge e FddE B, &
Aol el wsle 598igth 28R ofEo] 7|BAS
5, o9 = e T V1A ARl XS Ao 25
A &S = F Ute WD A7} Y. F, FarRlE
2 AUl 7714 &84S Y= detrEolBg B8
A B o] A THAE A8 o}cﬂcm y_ow}
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