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Background: The lung volume and diffusing capacity are influenced by ethnicity. However, there are no equations for
predicting the normal lung volume in the adult Korean population, and there is only one equation for diffusing capacity.
The aim of this study is to select the most suitable reference equation for the Korean population.

Method: 30 men and 33 women at Hanyang University Guri Hospital, and 27 men and 34 women at Asan Medical
Center in healthy nonsmoking adults were enrolled in this study. The subject’s age, gender, height, weight, lung volume
by plethysmography, and diffusing capacity by a single breathing method were obtained. The most suitable equation
with the lowest sum of residuals between the observed and predicted values for lung volume and diffusing capacity was
selected.

Result: At Hanyang University Guri Hospital, the equations with the lowest sum of residuals in the total lung capacity
were ECSC’s equation in males (sum of residual: 0.04 L) and Crapgy/Morris’s equation (-1.04) in women. At the Asan
Medical Center, the equations with the lowest sum of residuals in the total lung capacity were GoldmaryBecklake's
equation in males (sum of residual:
sum of residuals in the Diffusing capacity were Roca’s equation in males (sum of residual: -13.66 ml/min/mmHg) and
Park’s in women (25.08) in Hanyang University Guri hospital and Park’s equation in all cases in the Asan Medical
Center (male: -1.65 , female:
Conclusions: Until a reference equstion can be made for healthy Koreans by sampling, ECSC’s equation can be used
for estimating the lung volume and Park’s can be used for estimating the diffusing capacity.

(Tuberc Respir Dis 2006; 61: 218-226)
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-2.35) and the ECSC’s equation -4.49) in women. The equations with the lowest
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Table 1. Characteristics of the subjects

Hanyang Asan’
Male Female Male Female

Number 30 33 27 34
Height(cm) 171+4.0 158.4+5.3 172.3+6.5 1568.0+4.6
Weight(Kg) 68.6+6.6 55.1+6.5 72.8+8.1 56.845.5
Age(Years) 40.9%15.2 39.9+15.7 41.9£14.6 41.0+12.8
FVC(L) 4.60+0.7 3.25+0.5 4.50+0.5 3.1310.4
FEV1(L) 3.83+0.7 2.84+0.5 3.60£0.6 2.64+0.4
FEV1/FVC 82.9t4.5 87.0+4.9 80.3+6.6 84.145.8
DLCO(ml/min/mmHg) 32.4+5.4 22.4%3.1 28.1¢5.5 21.2£3.1
TLC(L) 6.03+0.7 3.82£0.6 6.31£0.7 4.51+0.5

‘Hanyang University Guri Hospital

" Asan medical center

All values are expressed as mean * standard deviation
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Table 2. Number of subjects according to the age
groups

Age groups (years) Hanyang Asan’
Male Female Male Female

20-29 9 1M 7 9
30-39 5 8 6 7
40-49 9 5 5 8
50-59 1 3 5 8
60-69 5 5 4 2

70- 1 1 0 0

"Hanyang University Guri Hospital
" Asan medical center
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Table 3. Reference equations of lung volumes

TLC RV FRC
Goldman 0.094H 0.027H 0.081H-1.7928
-0.015A" -9.167 +0.017A-3.45 -7.11
0.0795H 0.0216H 0.0472H
male Crapo/Morris +0.0032A +0.0207A +0.009A
-7.333 -2.840 -5.290
0.0131H 0.023H
ECSC 0.07992++-7.08 +0.022A +0.009A-1.09
-1.2
Goldman 0.079H-0.008A 0.032H 0.053H-
-7.49 +0.009A -3.9 0.017W8 -4.74
. . 0.0197H 0.0360H
female Crapo/Morris 0.0590H-4.537 £0.0201A2 421 £0.0031A-3.182
0.018H 0.0224H
ECSC 0.066H-5.791 +0.016A-2.00 +0.001A-1.00

‘Height in centimeters:
Abbreviations: TLC =

" Age in years:

Table 4. Reference equations of diffusing capacity

* Body surface area(m2 ); §Weight in kilograms
total lung capacity; RV = residual volume; FRC = functional residual capacity

Table 5. Reference equations of Diffusing capacity/ VA

Diffusing capacity DLCO/VA'
Park 0.3504H-0.2156A" -23.198 Park -0.0205H" -0.0283AF +9.0919
Burrows 15.58" -0.238A+6.8 Burrows 6.49-0.0298A
| Morris/Crapo  0.416H-0.219A-26.34 Morris/Crapo  7.08-0.034A
male
Paoletti 0.441H-0.1936A-31.3822 male  paoletti 6.0598-0.0232A-0.0012H
Roca 0.3674H-0.1961A-21.8982 0.0188W§-0.0315H-0.0339A+10.
Roca 9577
ECSC 2.9886x(0.1114H-0.066A-6.030)
ECSC 2.9886x (-0.011A+2.433)
Park 0.2491H-0.1533A-11.662
Park 0.0140H-0.0216A+3.413
Burrows 15.6B-0.117A+0.5
) Burrows 6.49-0.0298A
Morris/Crapo  0.256H-0.144A-8.36
Morris/Crapo  6.58-0.025A
female  paoetti 0.1569H-0.0677A+5.0767 ol is/Crap
emale pao|etti 9.7711-0.0251H-0.0173A
o 0.1369H-0.1233A+0.0917W§ aciet
+1.8879 Roca 0.0319W-0.0369H-0.0262A+10.6
0
ECSC 2.98865x(0.08176H-0.049A-2.74)
. - +
Height in centimeters; *Age in years; *Body surface - ECSC 2.9885x(-0.004A +2.246)
area(m?2 ); §Weight in kilograms diffusing capacity corrected by alveolar volume,
DLCO/VA
L "Height in centimeters; Age in vyears; §Weight in
hARFe] 7)== i 2} 171 £ 5.30]9 3 =} 1586 kilograms
+ 5.30] At} vol= Fat WA} 414 + 148 o] SlaL o
2406 + 139919 tt (Table 1). ZF g zo] & MG P A egats 3 22 A Featse]
= Table 2 o Ae]ahath e Za FrE oA AP (Table 3, 4, 5).
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Table 6. Sum of residual in total lung capacity, residual volume and functional residual capacity

TLC(L) RV(L) FRC(L)
Han- +
vang' AMC Han-yang AMC Han-yang AMC
Goldman 8.79 -2.35 6.10 -4.07 2.05 -3.33
male Crapo/Morris 5.83 -5.04 10.96 0.38 13.0 4.79
ECSC 0.04 -10.1 4.73 -4.96 8.78 1.82
Goldman 2.41 -5.33 1.17 -7.23 0.54 -7.35
female Crapo/Morris -1.04 -9.40 2.02 -6.89 3.01 -6.17
ECSC 3.64 -4.49 1.89 -6.89 4.70 -4.51
" : Hanyang university Guri Hospital ' : Asan medical center
Abbreviations: TLC = total lung capacity; RV = residual volume; FRC = functional residual capacity
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Figure 1. Scatter of Residuals in total lung capacity

Figure 1 shows residuals of ECSC's equations that had the lowest sum of residual in total lung capacity
at Hanyang university Guri Hospital and Asan Medical Center.
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Table 7. Sum of residual in diffusing capacity and DLCO/VA

DLCO(ml/min/mmhg) DLCO/VA
Hanyang AMC Hanyang AMC
Park 135.57 -1.65 5.12 3.97
Burrows 224.28 100.96 -20.15 -19.45
| Morris/Crapo -101.62 -217.32 -32.69 -30.62
male
Paoletti -109.77 -226.26 -9.18 -9.73
Roca -13.66 -137.11 -26.24 -25.83
ECSC 48.30 -80.11 -39.81 -37.05
Park 25.08 -6.46 -10.71 2.26
Burrows 85.04 40.47 -45.49 -15.69
Morris/Crapo -132.21 -168.77 -37.56 -25.44
female
Paoletti -157.66 -198.88 -21.82 -9.78
Roca -41.75 -83.36 -33.70 -23.84
ECSC -73.11 -107.93 -59.12 -48.12
": Hanyang university Guri Hospital *: Asan medical center
© MALE FEMALE |Hospital
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Figure 2. Scatter of Residuals in DLCO
Figure 2 shows residuals of Park’s equations that had the lowest sum of residual in diffusing capacity
at Hanyang University Guri Hospital and Asan Medical Center.
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(2) k7|22 (residual volume)
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