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Purpose : The impulse oscillometry (IOS) is applicable to young children because it requires minimal
cooperation and a non-invasive method to measure the mechanics of respiratory system. This study
aimed to develop the reference values in school-aged children in Korea, using IOS which is a modifi-

Methods : Measurements were performed in 92 previously untrained healthy children, aged 7 to 12
years old, using I0S. We analyzed the relationships between the data about their age, height, weight,
body surface area (BSA), body mass index (BMI) and the result of IOS using the linear regression test.
Results : The success rate of I0S was 92.4%. Stepwise multiple regression of resistance of respira-
tory system (Rrs) and reactance of respiratory system (Xrs) in natural form for age, height, weight,
BSA, BMI showed that height was the most significant predictor and altogether of 5 variables ex-
plained the Rrs and Xrs most. Our regression equations at multiple frequencys were comparable to
published reference values, especially about the Rrs obtained at 5 Hz.

Conclusion : IOS is a feasible method to measure the respiratory resistance in untrained children.
We got the reference values using IOS and it seems to be useful to diagnose a variety of respiratory
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Fig. 1. Display of Rrs at 5, 20 Hz and Xrs at 5, 20 Hz versus height in all children (n=85). Indi-
vidual data points for respiratory resistance at 5Hz (Rs) (A), 20Hz (Ry) (B) and respiratory re-
actance at 5Hz (Xs5) (C), 20Hz (Xz) (D) as a function of standing height (cm) in the reference
sample of 85 healthy children. The regression equations are represented by solid lines. The Rs and
Roy were negatively correlated with the standing height and the X5 and X was positively cor-
related with the standing height (A:R*=0.304, P<0.001, B:R*=0.185, P<0.001, C:R*=0.138, P<0.001,
D : R*=0.157, P<0.001).

Table 1. Demographic Data of the Reference Sample

Age (years) No. Male (%) Height (cm) Weight (kg) BSA (m?) BMI (kg/m?
7 11 6 (54.5) 1226+5.3 23.8+3.8 09+0.1 158*1.6
8 14 4 (28.6) 124.2+55 246%25 09+0.1 16.0+1.6
9 19 8 (42.1) 130.0*£4.1 283+27 1.0£0.1 168*+15
10 18 7 (389) 137.8+£8.3 346+6.1 1.2£0.1 182*2.1
11 14 6 (42.9) 141.0+6.2 354+46 1.2£0.1 17.8%+2.0
12 9 4 (44.4) 151.3%£6.7 431+88 14%0.2 18.8+t34
All 85 35 (41.2) 133.8+10.8 312+16 1.1£0.2 172£22

Results are expressed as meantSD (age, 9.4+1.5 years). Abbreviations : BSA, body surface area; BMI, body mass index
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Table 2. Regression Equations for All Variables
Rfo Coefficient (SE of Coefficient)
Intercept (SE) R2 (SE) P
(kPa/L/s)  Height Weight BSA BMI AGE
Rs -0.068 (0.028) -0.022 (0.043) 5502 (3.401)  -0.099 (0.049) -0.016 (0.019) 6.353 (1.977) 0.386 (0.144) <0.001
Ryo -0.041 (0.019)  -0.002 (0.03) 2.815 (2.359)  -0.065 (0.034) -0.009 (0.013) 4.25 (1.372) 0.402 (0.1) <0.001
Ris -0.028 (0.019) -0.001 (0.029)  1.623 (2.306)  -0.035 (0.033) 0.008 (0.013) 2.861 (1.34) 0.309 (0.098) <0.001
Roo -0.011 (0.017) 0.016 (0.025)  -0.17 (2.01) -0.016 (0.029) 0.003 (0.011) 1.735 (1.169) 0.273 (0.085) <0.001
R -0.003 (0.015) 0.023 (0.023) -0.801 (1.807)  -0.013 (0.026) -0.012 (0.01) 1.348 (1.05) 0.27 (0.077) <0.001
R -0.016 (0.018) 0.015 (0.028)  0.375 (2.215) -0.03 (0.032) -0.015 (0.012) 2.365 (1.288) 0.296 (0.094) <0.001
X5 0.013 (0.019)  -0.015 (0.028) -0.367 (2.252) 0.039 (0.032) 0.016 (0.012) -2.02 (1.309) 0.188 (0.096)  0.006
X0 0.026 (0.014) 0.004 (0.021) -2.061 (1.667) 0.047 (0.024) 0.016 (0.009)  -2.472 (0.969) 0.273 (0.071) <0.001
X5 0.029 (0.009) 0.013 (0.014) -2.588 (1.138) 0.048 (0.016) 0.004 (0.006) -2.446 (0.662) 0.361 (0.048) <0.001
Xoo 0.026 (0.009) 0.015 (0.015) -2.317 (1.149) 0.036 (0.016) -0.015 (0.006) -1.913 (0.668) 0.259 (0.049) <0.001
Xos 0.013 (0.009) 0.005 (0.013)  -1.07 (1.064) 0.017 (0.015)  -0.015 (0.006) -0.831 (0.618) 0.125 (0.045)  0.062
X5 0.003 (0.009)  -0.005 (0.014)  0.006 (1.112) 0.014 (0.016) -0.016 (0.006) -0.111 (0.647) 0.117 (0.047)  0.082
Fr -0.887 (0.624) -0.204 (0.959) 79.219 (75.974) -1.978 (1.089) -0.406 (0.417)  95.449 (44.164) 0.09 (3.225) NS
AX -0.324 (0.145) -0.065 (0.222) 25.697 (17.589) -0.581 (0.252) -0.135 (0.097) 30.738 (10.225) 0.341 (0.747) <0.001
Zs5 -0.069 (0.03) -0.014 (0.046) 5228 (3615  -0.106 (0.052) -0.019 (0.02) 6.679 (2.102) 0.394 (0.153) <0.001
Rs, Rio, Ris, Rao, Ros and Rss @ expiratory resistance at oscillating frequencies from 5, 10, 15, 20, 25 to 35 Hz, respectively; X5, Xjo,
X5 X9, Xo; and Xss:expiratory reactance at oscillating frequencies from 5, 10, 15, 20, 25 to 35 Hz, respectively; Fr:the

frequency where the reactance equals zero; AX :the area of the reactance curve less than zero; Z5:the respiratory impedance at
5 Hz. Abbreviations : SE, standard error; BSA, body surface area; BMI, body mass index
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