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Abstract ; [ Purpose] To investigate the relationship between environmental exposure from coal in-
dustry and lung cancer mortality. [Methods] The lung cancer death data were from death retro-
spective survey,death surveillance,and the death cause of residents from 2005 to 2011 in indus-
trial area in eastern Yunnan,which were compared with the lung cancer mortality in Xuanwei of
indoor coal burning pollution areas in 2004~2005 and retrospective death surveys in 1973~1975.
[Results] Lung cancer deaths accounted for 39.91% of all cancer deaths and lung cancer mortal-

ity was 49.24/10° in residents in industrial exposed areas from 2005 to 2011. While,lung cancer
deaths accounted for 60.55% of all cancer deaths and lung cancer mortality was 92.97/10° in resi-
dents in Xuanwei areas from 2004 to 2005. In industrial exposure area,lung cancer mortality in
2005~2011 was 25.78 times than that in 1970s,the increased speed was faster than that in Xuan-
wei (207.71%) and the national level in the same period. [ Conclusion] The epidemiological char-
acteristics of lung cancer in industrial area differs from the farmers’ lung cancer caused by indoor
coal-fired pollution of local family. The hazards of industrial pollution to residents can not be ignored.
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Table 1 Mortality of all causes and population characteristics in industrial pollution area,2005~2011
Survey area Population(person-years) Population age (%) Deaths from all causes Mortality(%o)
Both Male Female 0~19 20~59 60* Both  Male Female Both  Male Female
All areas 172634 90920 81714  28.57 64.52 6.92 1025 660 365 594 724 448
Central zone 86249 46880 39369 23.45 72.41 4.14 403 295 108 467 629 274
Surrounding zone 86385 44040 42345  34.61 55.18 10.2 622 365 257  7.19 827  6.07

Note : According to their distance from the coal chemical plants,the industrial region is divided into two roughly concentric areas:the central zone

within 1.5km, surrounding zone within 1.5km to 8km.
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Table 2 Mortality of lung cancer in industrial pollution area and Xuanwei county in 1970s and 2000s (1/10°)

Area(Study period) Mortality World ASR" (95%CI)
Both Male  Female Both Male Female
Xuanwei county(1973~1975) 22.63 24.81 20.40 35.84 (32.9~38.7) 39.18(34.8~42.9) 33.28 (29.2~37.3)
Xuanwei county (2004~2005) 9297 9791 87.28 118.49(113.8~123.2) 124.20 (117.6~130.8) 112.43 (105.6~119.2)
The industrial region (1973~1975) 1.85 2.78 0.90 2.52 (2.1~3.0) 3.82(3.1~4.6) 1.18 (0.8~1.6)
The industrial region (2005~2011) 49.24  69.10 27.00 67.49 (53.8~82.2) 99.85(74.1~125.6) 36.27 (20.7~52.8)
The central zone” (2005~2011) 55.65 76.79 30.48 117.51 (79.0~154.4) 169.33(103.6~235.1) 53.40 (18.4~88.4)
The surrounding zone(2005~2011) 4283  61.31 23.62 45.90 (30.9~60.8) 68.08 (42.2~93.9) 25.26 (9.3~41.2)

£ :According to their distance from the coal chemical plants, the industrial region is divided into two roughly concentric areas: the central zone
within 1.5km, the surrounding zone within 1.5km to 8km. *:Age adjusted to the IARC world standard population.
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Figure 1 Age-specific mortality of lung cancer in the industrial
region and Xuanwei
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Figure 2 Age-specific mortality of lung cancer in central area
and surrounding area in the industrial pollution area,2000s

Table 3 Mortality of lung cancer in different areas,2000s(1/10°)

Age-group(years)

Area/Gender
15~44 45~54 55~64 65*
Xuanwei county(2004~2005)
Both 2442 193.68 397.36 722.60
Male 28.74 21098 370.50 774.43
Female 19.44 17424 430.07 664.10
The industrial region(2005~2011)
Both 7.97 90.18  200.01 556.32
Male 1136 100.39 27698 863.22
Female 4.20 77.12 11248  241.50
The central zone(2005~2011)
Both 10.63  107.09 276.79 1092.60
Male 13.06 107.82 364.62 1618.97
Female 7.75 106.01 168.53  370.28
The surrounding zone™ (2005~2011)
Both 4.68 72.15 141.15 351.81
Male 9.34 93.29 205.37 524.75
Female 0.00  49.65 72.82  192.88

*:According to their distance from the coal chemical plants,the industrial region is divid-
ed into two roughly concentric areas:the central zone within 1.5km,the surrounding zone

within 1.5km to 8km.
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Table 4  Cumulative death rate and truncated age-standardized mortality rate(TASR) of lung cancer
in the industrial pollution area and Xuanwei, 2000s
Region (Period) Cumulative rate(0 ~ 74)(%) TASR(35 ~ 64 )(1/ 10%)
Both Male Female Both Male Female

Xuanwei county (2004~2005) 13.64 13.9 13.35 213.24 217.32 209.27
The industrial region (2005~2011) 8.77 11.61 5.25 91.94 117.61 62.27

The central zone (2005~2011) 13.33 17.89 6.5 121.91 145.58 89.66

The surrounding zone (2005~2011) 6.26 8.19 4.08 70.09 100.84 36.86
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