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[ Abstract] Background and purpose: Taiyuan City of Shanxi Province is one of the cities in China with serious air pollution.
This study aimed to understand the risk factors of various types of lung cancer in order to take effective preventive measures.
Methods: From March 2005 to September 2007, 396 lung cancer patients from Taiyuan Cancer Hospital and 465 healthy control
persons were included in this study. The lung cancer cases diagnosed by pathology in Taiyuan Cancer Hospital were matched
randomly selected population-based controls to carry out case-control investigation and environmental monitoring. During the
analysis, the risk factors other than case-control risk factors were excluded and balanced, and the trend test was carried out at the
same time; multivariate unconditional logistic regression analysis was used to analyze various risk factors, including odds ratio (OR)
and 95% confidence interval (95% CI). Results: The results showed smoking was closely related to lung cancer. The risk of lung
cancer in smokers was significantly higher than that in non-smokers (OR=3.75, 95% CI: 2.39-5.89), especially in lung squamous
cell carcinoma and small cell lung cancer (OR=5.01 and 5.06). There was a significant dose-effect relationship between lung cancer
and smoking amount, smoking years and smoking depth. Passive smoking, or long-term use of solid fuel in kitchen for cooking and

heating also played an important role in the occurrence and development of lung cancer. The research of PM2.5 has just begun, and
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no significant correlation between indoor particulate matter pollution and lung cancer has been found. Conclusion: Smoking is still

an important risk factor for lung cancer in Taiyuan City. Passive smoking and solid fuel cooking should not be ignored.

[Key words] Smoking; Lung cancer; Passive smoking; Air pollution
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Tab.1 The risk factors for smoking and non-smoking people suffer from different histological types of lung cancer
Smoking Total n (%) Squamous Adjusted OR Small cell Adjusted OR Adenocarcinoma  Adjusted OR
history ) carcinoma n (%) (95% CI) carcinoma 1 (%) (95% CI) n (%) (95% CI)
Smoking
No 284 (61.08) 23 (25.00) 1.00 26 (45.61) 1.00 59 (55.66) 1.00
Yes 181 (38.92) 69 (75.00) 5.01 (2.42-10.37) 31(54.39) 5.06 (2.10-12.18) 47 (44.34) 2.73 (1.42-5.26)
Smoking/ 284 (61.08) 23 (25.00) 1.00 26 (45.61) 1.00 59 (55.66) 1.00
(cig-d™)
<20 83 (17.85) 15 (16.30) 2.44 (1.02-5.86) 7 (12.28) 2.45 (0.82-7.29) 12 (11.32) 1.51 (0.67-3.39)
20-30 74 (15.91) 34 (36.96) 8.44 (3.47-20.53) 13 (22.81) 7.69 (2.49-23.70) 27 (25.47) 5.97 (2.54-14.03)
>30 24 (5.16) 20 (21.74) 14.58 (5.40-39.32) 11 (19.30) 18.36 (5.57-60.60) 8(7.55) 5.23 (1.74-15.68)
P value <0.000 1 <0.000 1 <0.000 1
Year of 284 (61.08) 23 (25.00) 1.00 26 (45.61) 1.00 59 (55.66) 1.00
smoking/year
<40 124 (26.67) 28 (30.43) 3.64 (1.63-8.13) 20 (35.09) 4.73 (1.90-11.74) 26 (24.53) 2.32(1.15-4.68)
=40 57 (12.26) 41 (44.57) 9.60 (3.96-23.26) 11 (19.30) 7.51(2.32-24.32) 21(19.81) 4.17 (1.81-9.63)
P value <0.000 1 0.000 5 0.000 7
Smoking/ 284 (61.08) 23 (25.00) 1.00 26 (45.61) 1.00 59 (55.66) 1.00
(pack-year™)
<20 63 (13.55) 8(8.70) 2.09 (0.78-5.59) 8(14.04) 3.52(1.26-9.85) 9 (8.49) 1.45 (0.61-3.44)
20-40 71 (15.27) 18 (19.57) 491 (1.82-13.25) 8 (14.04) 5.63 (1.54-20.59) 15 (14.15) 3.54 (1.37-9.13)
>40 47 (10.11) 43 (46.74) 16.41 (6.41-42.03) 15(26.32) 16.04 (4.73-54.35) 23 (21.70) 7.64 (3.07-19.05)
P value <0.000 1 <0.000 1 <0.000 1

Adjusted OR included age, gender, background, income and body mass index
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Tab.2 The relative risk of passive smoking, using coal or wood for cooking, heating and air conditioning

No. of risk for Passive No. of controls

smoking Patient n (%) R OR (95% CI) Adjusted OR (95% CI)
0 11 (2.78) 82 (17.63) 1.00 1.00

12 136 (34.34) 227 (48.82) 4.47 (2.30-8.68) 3.95 (1.99-7.86)
3.4 127 (32.07) 96 (20.65) 9.86 (4.98-19.52) 8.82 (4.34-17.95)
5.7 122 (30.81) 60 (12.90) 15.16 (7.52-30.56) 14.58 (6.92-30.75)
P value <0.000 1 <0.000 1

Adjusted OR included age, gender, study, income, BMI and smoking (pack-year)
F 3 TIE/EFEDHIIRE. FERABEGBR. KBES, HEIREEMZITAHSMENXER
Tab.3 Correlation of passive smoking (divided into working/living period), solid fuel, exhaust equipment, hydro-electric gas and cooking

times with lung cancer

Exposure Patient n (%) Control group 7 (%) OR (95% CI) Adjusted OR (95% CI)
Passive smoking
Working
None 113 (69.75) 167 (76.96) 1.00 1.00
Less 16 (9.88) 27 (12.44) 0.88 (0.45-1.70) 1.08 (0.54-2.14)
Middle 18 (11.11) 20(9.22) 1.33 (0.67-2.63) 1.83 (0.90-3.72)
Heavy 15(9.26) 3(1.38) 7.39 (2.09-26.11) 10.15 (2.77-37.19)
P value <0.000 1 <0.000 1
Living
Non 57 (35.40) 83 (38.43) 1.00 1.00
Less 47 (29.56) 60 (27.78) 1.14 (0.69-1.90) 1.16 (0.69-1.97)
Middle 29 (18.24) 64 (29.63) 0.66 (0.38-1.15) 0.67 (0.38-1.18)
Heavy 26 (16.35) 9(4.17) 421 (1.84-9.64) 4.27 (1.82-9.99)
P value >0.05 >0.05
Cooking using electric or gas/year
=15 31(19.14) 69 (31.80) 1.00 1.00
<15 44 (27.16) 91 (41.94) 1.08 (0.62-1.88) 1.18 (0.67-2.09)
Never 87 (53.70) 57 (26.27) 3.40 (1.98-5.63) 3.72 (2.00-6.92)
P value <0.000 1 <0.000 1
Heating using electric or gas/year
=10 178 (44.95) 304 (65.38) 1.00 1.00
<10 95(23.99) 95(20.43) 1.71 (1.22-2.40) 1.64 (1.13-2.37)
Never 123 (31.06) 66 (14.19) 3.18 (2.24-4.52) 3.35(2.21-5.09)
P value <0.000 1 <0.000 1
Using air condition/year
=10 118 (29.80) 240 (51.61) 1.00 1.00
<10 83 (23.48) 117 (25.16) 1.62 (1.14-2.30) 1.57 (1.07-2.29)
Never 185 (46.72) 108 (23.23) 3.48 (2.52-4.82) 3.58 (2.47-5.19)
P value <0.000 1 <0.000 1
Frying times for male per week
<14 150 (74.63) 180 (76.92) 1.00 1.00
=14 51 (25.37) 54 (23.08) 1.13 (0.73-1.76) 1.23 (0.73-2.07)
Frying times for female per week
<14 97 (49.74) 154 (66.67) 1.00 1.00
=14 98 (50.26) 77 (33.33) 2.02 (1.37-2.99) 2.01(1.33-3.03)

Adjusted included age, gender, study, income, BMI and smoking (pack-year)
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Tab. 4 Relationship between pathological types of lung cancer and cooking fuel, heating methods, use of exhaust equipment and cooking

times of non-smoking women

Squamous carcinoma Small cell carcinoma Adenocarcinoma
Exposure Patient Control  Adjusted OR Patient Control  Adjusted OR Patient Control ~ Adjusted OR
group group (95% CI) group group (95% CI) group group (95% CI)
Cooking using
electric or gas/
year
10 160 13 160 26 160
Yes (47.62) (73.73) 1.00 (52.00) (73.73) 1.00 (48.15) (73.73) 1.00
No 11 57 4.50 12 57 2.58 28 57 3.19
(52.38) (26.27) (1.45-13.96) (48.00) (26.27) (0.95-7.05) (51.85) (26.27) (1.89-5.40)
Heating using
electric or gas/
year
9 122 7 122 21 122
=10 (42.86) (56.22) 1.00 (28.00) (56.22) 1.00 (38.89) (56.22) 1.00
<10 6 53 1.53 5 53 1.70 9 53 1.03
(28.57) (24.42) (0.51-4.62) (20.00) (24.42) (0.51-5.66) (16.67) (24.42) (0.44-2.42)
Never 6 42 2.19 13 42 6.76 24 42 3.52
eve (28.57) (19.35) (0.62-7.69) (52.00) (19.35)  (2.14-21.30) (44.44) (19.35) (1.61-7.71)
P value 0.208 2 0.001 6 0.003 2
Using air
condition/year
8 95 6 95 11 95
= . . .
10 (38.10) (43.78) 1.00 (24.00) (43.78) 1.00 (20.37) (43.78) 1.00
<10 3 58 0.64 4 58 1.17 11 58 1.57
(14.29) (26.73) (0.16-2.56) (16.00) (26.73) (0.31-4.39) (20.37) (26.73) (1.07-2.29)
Never 10 64 2.42 15 64 4.20 32 64 3.58
(47.62) (29.49) (0.74-7.88) (60.00) (29.49) (1.36-12.95) (59.26) (29.49) (2.47-5.19)
P value 0.179 6 0.0111 <0.000 1
Frying times per
week
11 144 14 144 14 144
<14 (5238)  (66.36) 1.00 (56.00)  (66.36) 1.00 (56.00)  (66.36) 1.00
=14 10 73 1.81 11 73 1.60 11 73 2.70
- (47.62) (33.64) (0.72-4.54) (44.00) (33.64) (0.68-3.76) (44.00) (33.64) (1.44-5.08)

Adjusted OR included age, gender, education, income, BMI and smoking (pack-year)
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Tab.5 Influence of drinking tea and wine on the risk of lung cancer

Item Patients n (%) Controls 7 (%) OR (95% CI) Adjusted OR (95% CI)
Drinking tea
No 239 (60.35) 262 (56.34) 1.00 1.00
Yes 157 (39.65) 203 (43.66) 0.85 (0.65-1.11) 0.77 (0.55-1.08)
Drinking tea/year
No 239 (60.81) 262 (56.59) 1.00 1.00
<30 88(22.22) 111 (23.87) 0.87 (0.63-1.21) 0.90 (0.61-1.31)
=30 69 (17.42) 92 (19.78) 0.82 (0.58-1.18) 0.61 (0.38-0.96)
P value 0.234 4 0.041 4
Tea concentration
No 239 (72.42) 262 (67.18) 1.00 1.00
Light 30(9.09) 19 (4.87) 1.73 (0.95-3.16) 1.26 (0.63-2.51)
Optimal 27 (8.18) 38(9.74) 0.78 (0.46-1.32) 0.77 (0.42-1.43)
Heavy 34 (10.30) 71(18.21) 0.53 (0.34-0.82) 0.52 (0.32-0.87)
P value 0.007 6 0.013 1
Temperature of tea
No 239 (69.08) 262 (67.18) 1.00 1.00
Boiled 100 (28.90) 132 (31.35) 0.83 (0.61-1.11) 0.74 (0.51-1.09)
Hot 7(2.02) 27 (6.41) 0.28 (0.12-0.67) 0.36 (0.15-0.89)
Quantity of tea (50 g/m)
No 239 (62.40) 262 (57.08) 1.00 1.00
1-3 112 (29.24) 147 (32.03) 0.84 (0.62-1.13) 0.79 (0.55-1.13)
=4 32 (8.36) 50 (10.89) 0.70 (0.44-1.13) 0.50 (0.28-0.90)
P value 0.089 1 0.020 0
Drinking wine
No 295 (74.49) 344 (73.98) 1.00 1.00
Yes 101 (25.51) 121 (26.02) 0.97 (0.72-1.32) 0.72 (0.48-1.08)
Times of wine per week
No 295 (75.45) 344 (73.98) 1.00 1.00
<7 36 (9.09) 88 (18.92) 0.48 (0.31-0.72) 0.38 (0.23-0.65)
=7 65 (16.41) 33 (7.10) 2.30 (1.47-3.59) 1.49 (0.87-2.54)

Adjusted OR included age, gender, education, income, BMI and smoking (pack-year)

®6 WA, RESMHEXEER

Tab. 6 The interaction of smoking, drinking tea and lung cancer

Smoking history Drinking tea Patient group 7 (%) Control group 7 (%) OR (95% CI)
No No 145 (36.62) 208 (44.73) 1.00

No Yes 32 (8.08) 76 (16.34) 1.66 (1.02-2.71)
Yes No 94 (23.74) 54 (11.61) 1.10 (0.69-1.73)
Yes Yes 125 (31.57) 127 (27.31) 1.94 (1.31-2.96)

There was no interaction with smoking and drinking tea
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Tab.7 The correlations of smoking, PM2.5 and lung cancer (=60 year)
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Smoking history PM2.5 mg/(M*-h) Patient group/% Control group/% Crude OR (95% CI) Adjusted OR (95% CI)
None <0.1 5(11.90) 120 (30.93) 1.00 1.00

Yes <0.1 13 (30.95) 108 (32.34) 2.89 (1.00-8.37) 5.29 (1.49-18.80)
None =0.1 7(16.67) 64 (19.16) 2.63 (0.80-8.60) 2.01 (0.59-6.84)
Yes =0.1 17 (40.48) 42 (12.57) 9.71 (3.38-27.96) 19.17 (4.84-76.54)

Adjusted OR included age, gender, education, income and BMI

# 8 LogisticEALZANTER

Tab.8 The combined results of effect logistic regression analysis

Variables Divided into groups p value OR (95% CI)
Different risk variables
Age Continuing variable -0.004 6 1.03 (1.01-1.06)
Smoking (pack per year) None=0, <20=1, =20=2 -0.108 5 2.01(1.03-3.91)
Passive smoking (working and family) None=0, light=1, heavy=2 -0.052 8 1.29 (0.92-1.80)
No. of windows 4/m’ >0.08=1, 0.05 to 0.08=2, <0.05=3 -0.049 1 1.33 (1.00-1.76)
Kitchen Single=1, other=2 -0.196 8 2.67 (1.51-4.74)
Frying cooking times <l4/week=0, =14/week=1 -0.206 9 3.05 (1.42-6.56)
Cooking oil smoke Clean=10 years=1, <10 year or solid fuel=2 -0.112 0 1.86 (1.28-2.70)
Heating Air condition/electricity/none=1, gas etc.=2 -0.104 7 1.68 (1.00-2.80)
Drinking wine No=1, yes=1 0.243 6 0.24 (0.04-1.35)
Open window frequently Yes=1, no=2 -0.1125 1.81(0.83-3.97)
Squamous carcinoma
Income <1.0k=1, 1.0 to 2.5 k=2, 2.5 t0 5.0 k=3, =5.0 k=4 0.033 8 0.53 (0.27-1.06)
Smoking (pack per year) None=0, <20=1, =20=2 -0.140 2 2.53(0.97-6.58)
No. of windows 4/m’ >0.08=1, 0.05 to 0.08=2, <0.05=3 -0.033 4 2.10 (1.08-4.09)
Kitchen Single=1, other=2 -0.086 4 3.24(1.07-9.78)
Times of cooking <14/week=0, = 14/week=1 -0.189 3 5.24 (1.49-18.47)
Adenocarcinoma
Age Continue variable -0.004 4 1.02 (0.99-1.06)
Passive smoking working per family None=0, light=1, heavy=2 -0.074 7 1.74 (1.09-2.78)
No. of windows 4/m’ >0.08=1, 0.05 to 0.08=2, <0.05=3 -0.040 0 1.42 (0.95-2.14)
Kitchen Single=1, other=2 -0.142 7 2.13 (0.97-4.70)
Times of cooking <14/week=0, =14/week=1 -0.192 8 2.79 (1.05-7.45)
Cooking oil smoking =10 years=1, <10 years or solid fuel=2 -0.129 5 2.08 (1.31-3.29)
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Fig. 1 The standardized mortality of lung cancer according to age and gender in different states of US from1950 to 2005
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Fig. 2 The incidence or mortality of lung cancer in different states of US from 1975 to 2005
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