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The Application of Impulse Oscillometry (I0S) in the Detection
of Smoking Induced Early Airway Obstruction
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Background : Impulse Oscillometry is a noninvasive and effort-independent test used to characterize the me-
chanical impedance of the respiratory system. The clinical potential of the IOS is rapid and demands only pas-
stve cooperation which makes it especially appealing for children, for epidemiologic surveys and for conditions
in which quiet breathig instead of forced expiratory maneuvers are preferred. However, several studies have
shown conflicting results that the role of I0S about detection of smoking induced small airway diseases or early
airway obstruction

Methods : Study was to evaluate the clinical ability of the IOS to detect about smoking induced early airway
obstruction in persons with normal spirometry test. Respiratory asymptomatic study groups were formed that
one is non-smoking group, another is smoking group.

Results : The parameters of spirometry were not significantly differences between non-smoking group and
smoking group. Among the parameters of IOS, total resistance(non-smoking group : smoking group=2.22 + 1.
20 : 258 +1.71), peripheral resistance(1.25+0.62 ; 1.47 +0.10), bronchial compliance(0.44 £0.12 : 047 £0.
16) were not statistically significant different (p<<0.05), but central resistance and lung compliance were not
statistically significant different (unit ; resistance=hPa/l/s, compliance=1/hPa). Resistance(Rrs) was not
statistically significant different with changes of frequences(5, 10, 15, 20, 25, 30, 35Hz), but Reactance(Xrs)
was statistically significant differenct with low frequences that X5(non~smoking group : smoking group=—0.
62+0.28 : —0.76 £0.48, p<<0.001) and X10(—0.06 £0.19 : —0.15+0.33, p<0.013) (unit ; hPa/l/s, hPa=
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Conclusion : Impulse oscillometer(I0S) is clinically available method to detect about smoking induced early
airway obstruction. And clinically potential parameters of I0S were considers that total resistance, peripheral
resistance, bronchial resistance, and reactance of low frequency at 5Hz, 10Hz.
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Fig. 1. The distribution of smoking dose in smok-
ers

Table 1. Age distribution of smokers and non-

smokers

Age Non-smoker(%) Smoker(% )
20~29 13(10.7) 24(10.2)
30~39 54(44.3) 125(53.4)
40~49 31(25.4) 51(21.8)
50~59 18(14.7) 24(10.3)
60~ 6(4.9) 10(4.3)

Total 122 234

speaker, Y-adapter, Terminal resistance, Pneu-
motach, P-tube elbow piece, Mouthpiece 2 -5
of ick. 23g A dol AR
pneumotach ] ¥l ¥Zx)7)1, &3 elbow piece
o} 73§ mouthpiece & F-EAIZIt AT A=
mouthpieceZ gJol|tt 7bEA dm. BE ¢9 =
(compliance)oll thet Gge Fol] AN o=
#e AR TEin AReE $& HUM A
= Azl €tk Wk tiaAte] EFo) FHAOE A
AR SPsmAE FAT 7150 A= 5
oA 10819 TFo] 2ALFE FEHo F& vl
a7l A7kl 30~15029] Yol AEHoE 7
AR Bolutt. Bo] B 23 SAEL v

3} elbow pieceE

2 B glon =3 A4 Uitk

2 d7= g@Ewdez AREIGIY & VI=A®
(Tota] airway resistance, Rtot), Ha% 71=3g
(Peripheral airway resistance, Rp), &4 7]%=A
& (Central airway resistance, Rz), #9 f&%
(Lung compliance, Cl), 71#32) #%% (Bronchial
compliance, Cb), 7¥¢} #%x(Wall compliance,
Cw), =&l 5HzolA 35Hz7tx|e] AF(R5;
Resistance at 5Hz, R10, R15, R20, R25, R35)3}
5HzoA 35Hz7}A9] 4%E*3H(X5 ; Reactance at
5Hz, X10, X15, X20, X25, X35)-¢ Z4s}gct.

3. 8A1Xz|

B APfMe FHAES /AT =84 374 A%
ZF Z2YPAA FAA vlFARE Aol t-HA,
[0Sl 4 9] Fd=tet vjFRA Abolo] t-AH, 28n
10S ABE e Fdake] o5 AR E A3t
o EA4xe)= SPSS 5.02 T2 1YWL o]&sld p
<0.052 #94¢ BAstart

g =

1. d|Fixi2n &oixlZziollA2] Spirometry A
£9| #o|

Bl EAFolA FVCE 4.29+0.58, FAATAA
4.27+0.59, FVC(%)x ZZt 99.5+11.92, 97.5
+9.35, FEV1& ZZt 3724052, 3.7110.55,
FEVI(%)= Z2zt 104.4+129, 101.9+10.1,
FEV1/FVC & ZtZ 86.76+12.9, 86.70+4.90,
FEF25-75%= z}z} 4.28+1.00, 4.24%1.1],
FEF25-75(% )& 22 102.6£24.6, 99.18+22.6
oz EAHoE §o% Aol TR Wt
(Table 2).
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Table 2. Comparison of spirometry parameters between smokers and non-smokers

Non-smoker(mean+SD) Smoker(mean SD) P-value
FVC 4.29+0.58 4.27+0.59 0.759
FVC(%) 99.5+11.92 97.5+9.35 0.113
FEV1 3.72+0.52 3.71+0.55 0.748
FEV1(%) 1044+12.9 101.9+10.1 0.068
FEV1/FVC 86.76 +£4.85 86.70 £ 4.90 0.924
FEF25~75 4.28 £1.00 4.24+1.11 0.738
FEF25~75(%) 102.6 +24.6 99.18+22.6 0.195
(SD ; standard deviation)
Table 3. Comparison of I0S parameters between smokers and non-smokers
Non-smoker(mean+SD) Smoker(mean+ SD) P-value
Total resistance(hPa/l/s) 0.222+0.12 0.258 +0.17 0.021
Central resistance 0.094 +0.97 0.111+0.08 0.052
Peripheral resistance 0.125+0.06 0.147+0.10 0.015
Lung compliance(L/hPa) 0.884 +0.58 0.819+0.61 0.336
Bronchial compliance 0.044 +£0.01 0.047 £0.02

2. B|FAXIZ FAXLZZINM| IOSKIEE2 Aol

vH)F-Aztzo| 4} total resistance(hpA/L/s)&= 0.
222+0.12, FAATANA 0.258+0.17022 p=0.
021, peripheral resistancec= Ztzt 0.125+0.06,
0.147 +£0.102.2 p=0.015, Z28]1L bronchial com-
pliance(L/hPa)+= 2+z} 0.044 £0.01, 0.047 £0.02
2 p=0.02524 AR o3 Aolg BTk
327 central resistance®} lung compliance:
42t p=0.052, p=0.3360.8 SAF o2 F23 2}
o] Holx| ¢k3tt}(Table 3).

3. HIFHRED FoxliZZioMel Fajof g X
% (Resistance, Rrs) 2] xl0]

i

ZF 34 5Hzo| M 5E] 35Hz7kRle] kel Agdgk
F

< 77} p=0459X p=0.87714 EX3UT FA

0.025
Hoz §ola Hjoli= Holx] Qtrh(Table 4).

4. HIEIRIR T FoixlFziolAel Foo| wE 7
X% (Reactance, Xrs)2| x}0j

Fup 5Hzoll A Bl EFAATEE —0.062+0.03, F4
AL ~0.076£0.05, p=0.001, Z35= 10Hzo]
A ¥EFIATES —0.006 £0.02, FAEL —0.
015+£0.03, p=0.013 & z}z} BAHo 2 Ko8
2polE B rt. AT 15, 20, 25, 18]al 35Hzo)
Me BAFOR fo¥ alolE Ho)x] ggiti(Table
5).

5. BoixiZollMel 108 RESOcHE ofs &1 HEA

FARelA 1059 AEEF kel ARLENS Ft
& 10HzI ) HEAFo] FAAF —479x107
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Table 4. Comparison of resistance(Rrs) between smokers and non-smokers

Non-smoker(mean=+ SD) Smoker(mean+SD) - P-value
Rrs at 5 Hz 0.240£0.09 0.248+0.09 0.45
10 Hz 0.211+£0.08 0.215+0.08 0.62
15 Hz 0.194 £0.08 0.195+0.06 0.91
20 Hz 0.185+0.08 0.183+0.06 0.85
25 Hz 0.183 £0.08 0.180+0.07 0.74
35 Hz 0.207 £0.09 0.209 +0.07 0.87
(Unit : hPa/l/s)
Table 5. Comparison of reactance(Xrs) between smokers and non-smokers
Non-smoker(mean= SD) Smoker(mean+SD) P-value
Xrs at 5 Hz —0.062 +0.03 -0.076 £0.05 0.001
10 Hz —0.006 +£0.02 —0.015+0.03 0.013
15 Hz 0.018 £0.02 0.012+0.03 0.057
20 Hz 0.050£0.03 0.047 £0.02 0.087
25 Hz 0.087 £0.03 0.092 £ 0.06 0.425
35 Hz 0.136 £0.03 0.141+0.03 0.257
(Unit ; hPa/l/s)
Table 6. Multiple regression analysis of I0S pa- I &

rameters in smokers

regression

Variable L P-value
coefficient
Total resistance 747x107* 0.17
Peripheral resistance 8.50x107* 0.15
Lung compliance 1.53x10°* 0.97

Bronchial compliance —-5.75x10™* 0.55
Xrs at 5 Hz -5.02x10™* 0.07
10 Hz —4.79x10¢ 0.01

p=0.012 F% k& BHAr). A o)eje T2
AREL F23 ghe Bolxle= R¥H(Table 6).

10S & FOTOlol 5§84 dndzse &3¢
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& zARISIE S=se] TR B oA
NN, aaln BEHo g HAA 8 (central res-
istance) @ Y 9 £ 2 & (peripheral resistance) &
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7ol IR AAPE A BBl di’d fol e AZe
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4 o
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22+1.20), peripheral resistance(1.47 £0.10 : 1.
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Zu4, & X5(—0.76+0.48 : —0.62+0.28) reactance determined by forced oscillations.
X10(—0.15£0.33 : —0.06£0.19) A H-23 Chest 81 : 586, 1982

ol& AFT F UATH(ES)+= hPa/l/s). 8. Iwatsubo Y, Lorino H, Hubert C, Duviveir C,
z = Peslin R, Pham QT, ‘Moreau T, Hosselet JJ,
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