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Principal component analysis of geographic influence on adult lung compliance

CAO Li-xia,GE Miao* , HE Jin-wei
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[ABSTRACT] Objective: To study the relationship between the lung compliance and the geographic factor in healthy Chinese
adults,so as to provide scientific evidence for establishing the standard value of lung compliance for healthy Chinese adults.
Methods and Results: We colleted the lung compliance data from 4 489 (2 726 males,1 763 females) healthy adult Chinese from
46 cities and counties across China. The relationship between lung compliance data and geographic factors (altitude[ X, ],annual
sunshine duration[ X, |,annual mean air temperature[ X; |, annual mean relative humidity[ X, |, and annual precipitation [ X5 ])
were assessed by correlative analysis and co-linearity diagnostics. Then we analyzed the relationship between the reference value
and the geographical factors by using the method Principal Component Analysis. The regression equation was; Y = 0. 079 —
0.000 001 66X, —0.000 032 3X,—0.002 21X;+0.001 47X, —0. 000 017 4X; £ 0. 021. Conclusion: If geographical factors of
an area are obtained, the reference value range of healthy adult lung compliance of this area can be calculated by using the
regression equation.
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Tab 1 Explanation of total variance
c ) Initial eigenvalues Extraction sums of squared loadings
omponent Total % of variance Cumulative/ % Total % of variance Cumulative/ %

1 3.132 62. 641 62. 641 3.132 62. 641 62. 641

2 1.162 23.232 85. 874 1.162 23.232 85. 874

3 0.522 10. 435 96. 308 0.522 10. 435 96. 308

4 0. 140 2.790 99. 098 0. 140 2.790 99. 098

5 0. 045 0.902 100. 000 0. 045 0.902 100. 000
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e X, 37, =0. 803stdX, — 0. 267stdX, — 0. 215std X, +
Ot 0. 171stdX, — 0. 264stdX.; Z, = 0. 688stdX, +
Component number 0.701stdX,+ 0. 656stdXy — 0. 495stdX, + 0. 527
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Tab 2 Component score coefficient matrix

Component

Index

1 2 3 4 5
X 0.012 0.803 0. 688 0.168 —0.102
X —0.275 —0. 267 0.701 0. 870 2.658
X; 0.278 —0.215 0.656 —1.726 1.191
X1 0.296 0.171 —0.495 0.897 3.167
Xs 0. 281 —0. 264 0.527 1.612 —1.911
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(X1—189.773)/337.159; stdX, = (X, —
2 150.637)/517.141; stdX; = (X5 — 15. 388)/
4.230;stdXy = (X, — 71. 488)/8. 655; stdX; =
(X;—1 026.275)/458. 600,
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Tab 3 Descriptive statistics

Index Mean Std. Deviation
Xy 189.773 337.159
X 2 150. 636 517.141
X3 15. 388 4.230
Xy 71.488 8.655
X5 1 026. 275 458. 600
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