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The Application of Impulse Oscillometry (I0S) in the Workers Who
had been Exposed to Inorganic Dust Induced Early Airway

Obstruction

Joung Oh Lee, MPH., You Lim Lee', Byung-Soon Choi, M.D, Ph.D.', Hong Ki Lee, M.D?
'Occupational Lung Diseases Institute, Korea Workers' Compensation & Welfare Service (KCOMWEL), Ansan, “Korea Occupational
Medicial Institute, Ujjeongbu, Korea

Background: We tried to examine the small airway diseases which can be found early, in workers exposed to
inorganic dusts. This is measured in normal breath by using the impulse oscillometry (I0OS).

Methods: The Pulmonary function test (forced vital capacit [FVC], forced expiratory volume in one second [FEV],
forced expiratory flow between 25% and 75% of vital capacity [FEFxs.75]), 10S resistance (Rrs at 5, 10, 15, 20, 25,
35 Hz) and reactance (Xrs at 5, 10, 15, 20, 25, 35 Hz) were measured for 454 workers. The subjects were classified
into 173 workers of normal (38.1%) and 281 patients with pneumoconiosis (61.9%).

Results: There were significant differences between normal and patients with FVC (3.82+0.61 vs. 3.53+0.56 L),
FEV; (2.67£0.63 vs. 2.3520.48 L), and FEF:s7s (1.88£0.95 vs. 1.47+0.80 L/sec) between groups (p<0.05). And
as for 108, there was no significant difference in resistance (Rrs) (p>0.05), and there were significant differences
between normal and patients with reactance (Xrs) 15 Hz (0.003%0.05 vs, —0.006£0.04 kPa/L/s), 20 Hz (0.043%0.05
vs, 0.031£0.04 kPa/L/s), and 35 Hz (0.141£0.05 vs. 0.131£0.05 kPa/L/s) between groups (p<0.05).
Conclusion: We could find out that 15 Hz, 20 Hz, and 35 Hz values of reactance were significantly influenced
by pneumoconiosis., When usefulness and reproducibility to carry out the TOS are considered, it is thought that

in future work will be required to draw the reference values for normal Korean persons,
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forced expiratory flow between 25% and 75% of vital
capacity) ARE A AFES WFFFI]
(ATS) 2 855 718}3](ERS)ol|A] AA3H= Aafatel
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1, ATChARte] st S

T AR Akt RleisAtels Hivel=
Z¥7k 59.66+8.149F 64.08+7 461019, AL 166.57
+5.14, 165.56£5.13 cm, AT 66.8818.84, 63.89+
9.33 kg, BX17EL 16.09£7.73d, 18.62£7.15d 02
& 7ol BAHoZ fosk Aholrt TP <0.05).
T = BALF A HEFAA7E 56.1%, FAR=
43.9%% AR, AHASAIFAAME BHEAAt
63.3%, EAA= 36. 7%= 2FAFFGEHTable 1).

2, Wols S8R

H7)%5 AN F7 BARIARVY dAtet 195
Zpe] FVCE ZH2b 3.82+0.61 L9} 3.53+0.56 Lo|iL,
FVC% (FVCe] 4 A7d=]el] gk W)= 242t 96.12
+12,94%9} 92.91+12.36%%t}. FEVS ZHzt 2,68+
0.63 L2} 2.35+0.48 L, FEV,%+= ZF2} 93.09+18,47%9}
87.65115.08% %I}, FEV/FVCE 2+ 69,34 +10,07%2}
66.6819.43% 3T}, FEFxsss= Z12F 1.881+0.95 L/sece}
1.47£0.80 L/sec, FEF,575% (FEF25559] 7 A 3]0l tif
3 ME-G)= 63,54128.60009) 54.22428 70%= T Hek
Zroll BAFOR FoJsh 2Ho](p<0.05)7}F UAATH Table
2).

-

3. I0S Fulst X{ghHResistance, Rrs)z} FTAS
(Reactance, Xrs)2| SHx|
A 8H(Resistance, Rrs)e] T3 5 HzollA 35 Hz7HA]
B AR A BetEee 27 0.33310.12,
0.29610.09, 0.278+0.08, 0.275%0.08, 0.283+0.08,
0.319£0.08 kPa/L/s0| L, ZHZAFex] PFagke 22t

Table 1, Characteristics of the subjects

0.3431+0,12, 0.298+0.09, 0.278%0.08, 0.272%0.08,
0.276%0.08, 0.309%0.09 kPa/L/s& YeRdth F ot
2ol BAHLE gt 2Fo)(p>0.05)= AT (Figure
1).

Xis®] F9F 15 Hz, 20 Hz, 35 Hzollx] 9] F3 whApA
AP AdAre] BaaEe 27} 0.00310.05, 0.043+
0.03, 0.141%0.05 kPa/L/so|H, RHZAte] FHgeEe
77+ —0.006£0.04, 0.031%0.04, 0.131%+0.05 kPa/L/s
27 gl SAH SR frofdtk &bl (p<0.05)7F 3
k. 2R} F3E 5 Hz, 10 He, 25 HzollAe A3
Hatgko] Z¥zF —0.100+0.08, —0.029+0.06, 0,081+
0.05 kPa/L/s0]aL, Rs|SAelx= Fatgho] Z42F —0.107
+0.06, —0.0360.04, 0.095+0.43 kPa/L/s2 F Ft
7kl f-2J8k ZFol(p>0.05)= $IAtHFigure 2).

Table 2, Comparison of spirometry parameters between
the control and Pneumoconiosis group

Control Pneumoconiosis .

(n=173) (n=281) p-value
FVC, L 3.82+0.61 3.53+0.56 0.000
FVC% 96.1+12.94 929+12.36 0.009
FEVy, L 2671063 235+048 0.000
FEVi% 931+1847 87.7+15.08 0.001
FEVi/FVC, % 69.3+10,07 66.7+9.43 0.005
FEFss.75, L/sec  1.88+095 1.47+0.80 0.000
FEF25.75% 63.5+28.66 54 2+28.70 0.001

Data are expressed as mean+SD,

*Student t-test.

FVC: forced vital capacity; FVC%: percent of FVC; FEV;: forced
expiratory volume in one second; FEV:%: percent of FEVs;
FEV1/FVC%: percent of FEV:/FVC; FEF.s7s: forced expiratory
flow between 25% and 75%; FEFs75%: percent of FEFzs.7s;
SD: standard deviation,

Control (n=173) Pneumoconiosis (n=281) p-value

Age, yr 59.66+814 64.08+7 46 0.001

Height, cm 166,57+5.14 165.56+5.13 0.042

Weight, kg 66.88+884 63.89+9.33 0.001

Occupational period, yr 16.09+7.73 18.62+7.15 0.001

Smoking, n (%) 0.123*
Non-smoker 97 (66.1) 178 (63.3)
Smoker 76 (43.9) 103 (36.7)

*Pearson Chi-square test,
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Figure 1., Comparison of resistance parameters between
the control and Pneumoconiosis group (p>0.05), Rrs:
resistance,
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Figure 2, Comparison of reactance parameters between
the control and Pneumoconiosis group, Xrs: reactance,

Table 3, Comparison of airway resistance parameters be-
tween the control and Pneumoconiosis group

Control ~ Pneumoconiosis value*
(n=166) (=264 P
Total resistance 0394+022 0418+0.20 0.244
Central resistance 0.178+008 0.188+0.09 0.271

Peripheral resistance 0216+0.15 0230+0.13 0,285

Data are expressed as mean+SD. Unit is kPa/L/s,
*Student t-test,
SD: standard deviation,
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