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The Application of Impulse Oscillometry (I0S) in the Detection
of Smoking Induced Early Airway Obstruction

Youn Seup Kim, M.D., Suk Hoe Kweon, MD., Mi Young Song, M.D.,* Sun Mi Yoo, M.D.,"
Jae Seuk Park, M.D., Young Koo Jee, M.D., Kye Young Lee, M.D., KeunYoul Kim, M.D.

Department of Internal Medicirie & Family Medicine® College of Medicine, Dankook University, Cheonan, Korea

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 10S is rapid and demands only pas-
sive 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 10S about detection of smoking induced small airway diseases or early
airway obstruction

Methods : Study was to evaluate the clinical ability of the 10S to detect about smoking induced early airway
ohstruction 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 10S, total resistance(non-smoking group . smoking group=2.22 + 1,
20:2.58+£1.71), peripheral resistance(1.25+0.62 : 1.47£0.10), bronchial compliance(0.44+0.12 : 0.47 £0.
16) were not statistically significant different (p<C0.05), 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(¥rs)
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 : ~0.1540.33, p<<0.013) (unit ; hPa/l/s, hPax
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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 10S 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 smockers 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 T4 5]
o] glt}t. &4 & Aztslr| Aol 738 elbow piece &
pneumotache] o] ¥3kAl7]31, 3 elbow piece
o] 7438 mouthpieceE FAAZITH AT A=
mouthpieceE ot} 7FA tial. 1% o $4%
(compliance)d]] 3l Jg-S Folr) Ysa] oy
e APt Eln Ao n g #uA Al
© Alzko] Hrh, ef didate] 8o] fFEE e Al
A2k ~7é‘5b~2} }— -’Fﬂ‘éf’% 7}50] AlFEH 5
W 1039 3%

F oy B A AT
A7 ATPHE AL F V=
{Total airway resistance, Rtot), ¥aY{ 7|=3&
Z2A 71e A
8F(Central airway resistance, Rz), #¢] &%
4% (Bronchial
compliance, Cb), ZH2] f-4=(Wall compliance,
Cw), Z2la 5Hzejd 35Hz7ix]e] AE(RS;
Resistance at 5Hz, R10, R15, R20, R25, R35)3}
5HzollA] 35Hz7bA]e] 4%48H(X5 ; Reactance at
5Hz, X10, X15, X20, X25, X35)& &4}t

&

2

(Peripheral airway resistance, Rp), &

(Lung compliance, CI), 71#A]

B AFdAe FAXNES /AL =84 3V B8
F EAeA Faxke vEAA Abolg t-7HA,
10Sell o] Fdxpe} vEARt Alole] -4, 28jn
10S ARE) st FAxe) o AAEE e A3s}
Wi BAAME SPSS 5,02 Zaad g o83ty p
<0.052 feojdg wsisint

2 T

1. H{E¢IXPT SoXZIolAle] Spirometry X[
&9 &ol

vlEaAzlzol N FVCE 4.29+0.58, FAxEo)A
4274059, FVC(%)s 42 99.5+11.92, 97.5
+9.35, FEV1& 7tZ 3.72+0.52, 3.71+0.55,
FEV1(%)= 2z 10444129, 101.9+10.1,
FEV1/FVC & Z}7Z+ 86.76 £12.9, 86.70 +£4.90,
FEF25-75= Z+z}  4.28+1.00, 4.24+1.11,
FEF25-75(%)% 242} 102.6+24.6, 99.18+22.6
o FAdez feF xols [AFA gt
(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{%) 104.4£12.8 101.9+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
(8D ; standard deviation)
Table 3. Comparison of 10S 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 0.025

2. H|EHXZD EoixlZiollMe] I0SXIEE | lo]|

B §9Rb2olA total resistance(hpA/L/s)= 0.
222+0.12, EAAFNA 0.258+0.1728 p=0.
zyz} 0.125+0.06,
0.147+0.102.2 p=0.015, 28] bronchial com-
pliance(L/hPa) ¥ 2+7} 0.044 +0.01, 0.047 +0.02
2 p=0.0252X FAHSE ol 2ol BT
BFAT central resistance®} lung compliance:=
Z4zt p=0.052, p=0.336 0.2 BAH o2 Holg 2}
o] H.olx] 9kgkti(Table 3).

021, peripheral resistance: Z

3. H|BQIXIE T EoiRiZztolMe] Fulgoff wWE X
%t (Resistance, Rrs)2| &}o|

%34 5Hzol A5 35Hz7hA 9] skmzkel ARREE
& 27 p=045914 p=0.8774 EXAATL 57

Hog foldh Aol BolA] §trh(Table 4).

4. HIECIX}F 0l EURIZZIA S Fapof wE F
EXE (Reactance, Xrs)&| x}o]

Zu4> BHzol A vjEdATE —0.062+£0.03, §4
A —0.076£0.05, p=0.001, Fa¢ 10Hz9)
A vEgAEe —0.006+£0.02, F9xEE -0
015+0.03, p=0.013 o2 72 EAFo2 {8t
2olg myoh kw15, 20, 25, 28|31 35Hz9)
e BAH SR 238k alolE RHolx] &t (Table
5).

5. BoixiZo|Me| 10S x|ESochst i 5|EA

FRANA 1089] ATEF sl SARAY Ft
% 10Hzol4 8] F=AZol HHA% —479% 10",
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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+0.08 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- o &

rameters in smokers

regression

Variable . P-value
coefficient
Total resistance 747x 107 0.17
Peripheral resistance 8.50x107* 0.15
Lung compliance 1.53x 1074 0.97

Bronchial compliance —5.75x10"* 0.55
Xrs at 5 Hz —5.02x107¢ 0.07
10 Hz ~4.79%x 10"* 0.01

p=0012 §oJ8 Zhe BT SR oje)e) vpa

ARFE §9I g woAE FATH Table 6).

I0S && FOTH9d 384 dudad &3e
1956139l Dubois ol oJsiA] 9|t o] wp
2 3E7)A9 B4AQ 7IAE 44 498 =9
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e 71 AEL AR E Az EN U
s g HslERAEY Hrlsg Wrkshe Wl
oy HzlHozw We olge ZFvPt olgiris.
Dubois 32 #HAT Fu5od £FA A (Rrs)
& AT VI=se] G 9 oher|AlA
BlEQA, 1eln BrAo g A8 (central res-

istance) # ¥ 3 5-* & (peripheral resistance) &
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F94:, & X5(—0.76 £0.48 1 —0.62+0.28) 9}
X10(—0.15+0.33 1 —0.06£0.19) 14 fF 2
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