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A Study on the effects of air pollution on circulatory health
using spatial data

Jin-Ok Park-Ilsu Choi-Myung Hwan Na'

Department of Statistics, Chonnam National University

ABSTRACT

Purpose: In this study, we examine the effects of circulatory diseases mortality in South Korea 2005-2013
using the air pollution index,

Methods: We cluster the region of high risk mortality by SaTScan™9.3.1 and compare this result with the
regional distribution of air pollution. We use the Geographically Weighted Regression (GWR) to consider the
spatial heterogeneity of data collected by administrative district in order to estimate the model. As GWR
i1s spatial analysis techniques utilizing the spatial information, regression model estimated for each region
on the assumption that regression coefficients are different by region.

Results: As a result of estimating model of the collected air pollution index, circulatory diseases mortality
data combined with the spatial information, GWR was found to solve the problem of spatial autocorrelation
and increase the fit of the model than OLS regression model.

Conclusion: GWR is used to select the air pollution affecting the disease each year, the K-means cluster

analysis discover the characteristics of the distribution of air pollution by region.
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Figure 1. The region of high risk mortality (left) and the clustering distribution of regression coefficients (right)
for 2005 data

Table 1. SaTScan Clustring result of 2005 data

Cluster label(n) No. of case Relative risk Log likelihood ratio p-value
1(36) 5427 1.34 177.397 <0.000
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Table 2. The comparison of GWR and OLS models with 2005 data

GWR OLS
SAAS 3
- — . 3] A AS t
#hgh Fazk gk B
k) 46.26 120 165.8 125.99 3.99
CO ~74.49 -5.89 89.24 -13.96 6.642
PR R* =0.709 R* =0.014
AIC = 1958.54 AIC = 2216.51

T A7) Moran A1) = -0.056 Moran A|4x(I) = 0.262:#x
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Table 3. The regression coefficients of K-means clustring 2005 data

B P I
Intercept 123.004 80.056 104.195 151.29 141.069
CO -15.091 49.906 12.736 -2.377 -41.813

4.2 2009¢ A= B4 Ax}
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o9& Figure 29| 92z vyebylith. Table 4

Table 4. SaTScan Clustring result of 2009 data

Cluster label(n) No. of case Relative risk Log likelihood ratio p-value
1(59) 6619 1.28 137.391 <0.000
2(37) 4331 1.31 120.359 <0.000
3(34) 3483 1.11 16.224 0.000

=

Figure 2. The region of high risk mortality (left) and the clustring distribution of regression coefficients (right)
for 2009 data
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Table 5. The comparison of GWR and OLS models with 2009 data

GWR OLS
S AAS _
- - 3| AASF t
B | 29 | Auw AT
A5 58.4 94.36 130.4 106.84 95.205%+
S02 ~5254 2052 5806 2882.96 4,308+
NO2 -1231 -271.2 1782 ~345.39 —0.738x
co -62.58 -6.92 36.54 ~37.62 -3.837
BT R* =06 R* = 0.141
AIC = 1959.19 AIC = 2110.99
TNA A7\ Moran A<= = 0.021 Moran A1) = 0.183#x

Table 52 2 BH 2009 37| AEA 3 AbdA}F o] kS P]XE B)712.9-2 SO2, NO2, COolt}h. &7+4
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Table 6. The regression coefficients of K-means clustring 2009 data

P B

Intercept 84.74 91.852 104.209 116.696
SO2 4410.666 | 2199.866 | —-187.445 | -3492.06
NO2 -679.229 -67.225 37.082 1330.227
CO -3.39 -13.576 -17.55 -50.369
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2013L494 SIVATAS AVEA 5 S 2EY 3 2y AR §-o5A Ao 23k AbgeFe] & A
< [Figure 319 920 Yelt} [Table 718 Z2]2Ed et ARE HolE



Park et al - A Study on the effects of air pollution on circulatory health using spatial data 685

Table 7. SaTScan Clustring result of 2013 data

Cluster label(n) No. of case Relative risk Log likelihood ratio p-value
1(37) 3746 1.35 130.442 <0.000
2(37) 3149 1.10 11.074 0.005
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Table 8. The comparison of GWR and OLS models with 2013 data

GWR OLS
. A . 3] A A t
223k RS gk
A7 -24.64 36.98 68.76 37.25 3.023x
SO2 -102.9 2028 5840 4032.85 6.733xx
PM10 0.14 0.31 0.97 0.47 3.9%x
03 =272 638 1519 591.29 2.519%
NO2 -628.2 -124.6 1266 -318.06 -1.998
CO -89.8 -15.48 36.19 -28.53 -2.856%:
P R* = 0.617 R* = 0.249
AIC = 1901.34 AIC = 2038.42
A A Moran X5=(1) = -0.009 Moran A1) = 0.206%*

#+ <0.01, * <0.0
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Figure 3. The region of high risk mortality (left) and the clustring distribution of regression coefficients (right)

for 2009 data

Table 9. The regression coefficients of K-means clustring 2013 data
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Table 10. The air pollution index which significantly affect circulatory
diseases mortality by year

S02 PM10 03 NO2

2005
2006
2007
2008
2009
2010
2011
2012
2013

O|ojo|o|o]o|o|o|o8

O|0|0|0|0|0
O|0|0|0|O
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