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Objectives. Changes in lung function are frequently used as
biological markers to assess the health effects of criteria air
pollutants. We tried to formulate the prediction models of
pulmonary functions based on height, weight, age and gender,
especially for children aged 12 years who are commonly selected
for the study of health effects of the air pollution.

Methods. The target pulmonary function parameters were
forced vital capacity(FVC) and forced expiratory volume in one
second(FEV1). Two hundreds and fifity-eight male and 301 female
12-year old children were included in the analysis after excluding
unsatisfactory tests to the criteria recommended by American
Thoracic Sosiety and excluding more or less than 20% predicted
value by previous prediction equations. The weight prediction
L equation using height as a independent variable was calculated,
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and then the difference of observed weight and predicted weight
(i.e. residual) was used as the independent variable of pulmonary
function prediction equations with height.

Results. The prediction equations of FVC and FEV1 for male
are FVC(mi) = 50.84 X height{cm) + 7.06 X weight residual -
4838.86, FEV1(ml) = 43.57 x height{cm) + 3.16 x weight
residual - 4156.66, respectively. The prediction equations of FVC
and FEV1 for female are FVC(ml) = 42.57 x height{cm) + 12.50
X weight residual - 3862.39, FEV1(ml) = 36.29 X height(cm) +
7.74 x weight residual - 3200.94, respectively.
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Table 1. Height and weight distribution of examinees

Total Examinees Examinees Analysed
Male Female Male Female
(n=368) (n=441) (n=258) (n=301)
Mean S.D. Mean S.D. Mean SD. Mean S.D.
Height(cm) 152.03 7.65 15395 5.87 152.31 7.46 153.99 571
Weight(kg) 44.80 10.19 46.12 8.60 4563  10.29 45.92 8.34

Table 2. Weight prediction equations using height by age

Weight prediction equations adjusted R*  p-value
Male(n=258) Weight(kg) = 0.904 X height(cm) - 92.585 456 <0.0001
Female(n=301) Weight(kg) = 0.941 X height(cm) - 98.804 0411 <(.0001

Table 3. Prediction equations for FVC and FEV1
Prediction equations for FVC and FEV 1 adjusted R*  p-value

Male FVC(ml) =50.84 X height(cm) + 7.06 x WR* - 4838.86 0.708 <0.0001
(n=258)  FEVi(ml)=43.57 X height(cm) + 3.16 X WR - 4156.66 0.670 <0.0001

Female  FVC(ml)=42.57 X height(cm) + 12.50 X WR - 3862.39 0.580 < 0.0001
(n=301)  FEV(ml)=36.29 X height(cm) + 7.74 X WR -3200.94 0.513 <0.0001

*WR: weight residual

Table 4. Prediction of FVC and FEV1 using height, weight or combined hei-
ght & weight as independent variables

. Male(n=258) Female(n=301)
Variable
FVC FEV. FVC FEV:
8 51.02 43.66 42.69 36.36
Height S.E. 2.10 1.92 2.34 2.15
(cm) p-value 0.0001 0.0001 0.0001 0.0001
R® 0.695 0.668 0.526 0.488
B8 28.77 23.04 26.35 20.69
Weight S.E. 2.11 1.94 1.77 1.68
(kg) p-value 0.0001 0.0001 0.0001 0.0001
R? 0419 0.352 0423 0.335
B 44.46 40.72 30.80 29.00
Height S.E. 2.78 2.59 2.90 2.76
p-value 0.0001 0.0001 0.0001 0.0001
Height(cr) B 7.06 3.16 12.50 7.74
& Weight S.E. 2.02 1.88 1.99 1.89
Weight(kg) p-value 0.0006 0.0934 0.0001 0.0001
R? 0.708 0.670 0.580 0.513
VIF* 1.831 1.738

* : Variance Inflation Factor
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