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Abstract; [Purpose] To investigate the ecological correlation of particulate matter with aerody-
namic diameter less than 2.5um(PM,s) and nitrogen oxides with lung cancer incidence in Zhejiang
cancer registration areas. [Methods] The data of lung cancer incidence in Zhejiang cancer regis-
tration areas in 2015 were obtained from China Cancer Registry Annual Report 2018. The PM,s
concentration and sulfur dioxide ,nitrogen oxides and smog(dust) emissions data were obtained from
the environmental statistical annual report of Zhejiang Provincial Ecological Environmental Moni-
toring Center. PM,s concentration was measured by the continuous automatic detection system of
ambient air particulate matter with 3 gray absorption method. The correlation between major air
pollutants such as PM,s, nitrogen oxides and lung cancer was analyzed by multiple regression anal-
ysis. [Results ] There were significant differences in PM,s concentration ,sulfur dioxide emissions
and nitrogen oxide emissions between urban and rural areas in Zhejiang cancer registration areas.
Based on interquartile range of PM,;s as the boundary,the lung cancer incidence in Q1 (PO~P25),
Q2 (P25~P50),Q3 (P50~P75) and Q4 (P75~P100) areas was 79.98/10°,86.17/10°,76.04/10° and
66.04/10° , respectively. There was significant difference in incidence of lung cancer in different
PM, 5 regions (x*=455.396, P<0.001). There were significant differences in lung cancer incidence in
areas with different sulfur dioxide per unit area,nitrogen oxide per unit area and smog(dust) emis-
sions per unit area. Multiple regression analysis showed that nitrogen oxides emissions per unit
area were the factor affecting the incidence of lung cancer. The risk of lung cancer associated with
nitrogen oxide emissions per unit area increased with the increasing of quartile interval of nitrogen

oxide emissions per unit area (RR=1.151,95%CI:0.000~3.203,P=0.049) ,and the risk of lung
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cancer associated with PM,5 concentration tended to increase with the increasing of quartile inter-
val of PM,5 concentration,but there was no significant difference (RR=1.626,95% CI. -2.809 ~
5.433,P=0.137). [Conclusion] In order to better protect human health,it should be strengthened
to control environmental pollutants emission,such as nitrogen oxides and PM,s,and a series of
measures and actions should be taken to alleviate air pollution and to reduce health risks, particu-

larly the risk of lung cancer.

Key words:particulate matter;sulfur dioxide ;nitrogen oxides;lung cancer;incidence;Zhejiang;

cancer registration areas
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Table 1 The sulfur dioxide,nitrogen oxides and smog(dust) emissions in Zhejiang
cancer registration areas(Ps[Pss,Pss],t)

Rural areas Z P

1310[352,2471] -2.067  0.039
1598[651,2612] -1.933  0.053
3082[1314,9236] -1.335 0.317
3282[1644,7377] -1.994 0.048
2185[779,4960] -0.733  0.463
2136[855,4389] -0.333  0.739

Index Urban areas

22881944 ,80338]
3322[1948,72300]
5318[2345,49342]
7162[1799,56561]
2380[744,32629]
2490[545,37168]

2014 nitrogen oxides emissions

2015 smog(dust) emissions

Table 2 Comparison of lung cancer incidence in pollutants subarea

Number of  Lung Crude
(Table 1), Pollutants cancer cancer  Population incidence X P
22 TESRYMARKTE registration case (1/10°)
i 2 e o e s PM,; subarea

b O 9 i 88 2 5 2 AR 5 Q1(PO~P25) 3 669 836421 79.98

LA bR R L X opas-pso) 4 1900 220495  86.17
2014—2015 4F PMys ¥ EE DY Q3(P50~P75) 4 1922 2507430 7604 0396 <0001
SR8 P25 K 35pe/m®, P50 Q4(PT5-P100) 3 5641 8545588 66.04
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M SO“g/rfls’ms M S4pghn’, Q1(PO~P25) 3 762 1541165  49.44
LA 5y BL 0 B0y T 4 8 02(P25~P50) 4 1157 1408107 82.16
PM2.5 7K - #i X ,PM2.5 Q1 Q3(P50~P75) 4 2427 2785284 g7.14 228008 <0.001
(PO~P25).Q2 (P25~P50).0Q3 Q4(P75~P100) 3 5786 8379848 69.04
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(PSO~P75) Fil Q4 (P75~P100) Q1(PO~P25) 3 686 1155285 59.38
by DX 19 IS R ITAN go(p2s~ps0) 4 1887 2095555  90.05
79.98/10 Ji 86.17/10 Ji .  Q3(P50~P75) 4 1787 2509658 7064 2308 <0001
76.04/10 J7 F1 66.04/10 J7 .  Q4(P75~P100) 3 5772 8333906 69.26
— e e P Smog(dust) emissions /area

o PMLSEmEFmEk GREE Q1(PO~P25) 3 762 1541165 49.44
AL X ((=455.396,  (pp25~P50) 4 1715 1857604  92.32
P<0.001)(Table 2). Q3(P50~P75) 4 1858 2238501 g301 200410 <0001

W VT 45 R 5 T M (X Q4(P75~P100) 3 5797 8477134 68.38
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Figure 1 Regression standardized residual PP figure of
multiple linear regression model analysis for association
between major pollutants and lung cancer incidence
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Table 3 Multiple linear regression model analysis for association between major pollutants and lung cancer incidence

Unstandardized Standardized
Model coefficients coefficients r P 95%CI
B Std. error Beta
Model 1
Constant 54.444 36.514 1.436  0.189 -31.758~96.647
Per capita disposable income (Yuan) 0.003 0.002 0.594 2.166  0.062 0.001~0.007
PM, 5 concentration (pg/m?) 1.031 1.029 0.453 2.355 0.116 -3.807~6.250
Nitrogen oxidess/area (t/km?) 1.119 0.738 0.383 0.161  0.876 -0.583~3.821
Sulfur dioxide emissions /area(t/km?) 1.207 1.018 0.302 0.103 0.921 —4.445~4.860
Smog(dust) emissions /area(t/km?) 0.928 3.696 0.274 0.251  0.808 -7.595~9.450
Model 2
Constant -39.232 23.307 1.687  0.130 -14.423~93.070
Per capita disposable income (Yuan) 0.002 0.001 0.534 2.359  0.040 0.001~0.007
PM,;5 quartile 1.626 2.584 0.415 3.107  0.137 -2.809~5.433
Nitrogen oxides/area quartile 1.151 1.592 0.453 2310  0.050 0.000~3.203
Sulfur dioxide emissions /area quartile 1.267 1.272 0.310 -1.283  0.235 -9.691~8.485
Smog(dust) emissions /area quartile 1.597 1.504 0.271 1.585  0.152 -3.408~7.202
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