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The Impact of Cigarette Smoking on the Incidence of
Lung and Laryngeal Cancer

Heejin Kimm'?, So Young Kim®, Yeun Soo Yangm, Keum Ji Jungm, Sunmi Lee®,
Sun Ha Jee"**

!Institute for Health Promotion, Graduate School of Public Health, Yonsei University, Seoul, zDepartment of
Epidemiology and Health Promotion, Graduate School of Public Health, Yonsei University, Seoul, *Health
Insurance Research Institute, National Health Insurance Service, Wonju, Korea

Background: Smoking has been identified as the most substantial risk factor for lung and
laryngeal cancer; however, research on their histological classification remains scarce.
Therefore, our research team conducted a prospective cohort analysis to investigate the
relationship between smoking and incidence of small cell lung carcinoma, lung squamous cell
carcinoma, lung adenocarcinoma, and laryngeal squamous cell carcinoma.

Methods: This study investigated a prospective cohort of 159,844 participants included in The
Korean Cancer Prevention Study-Il who visited 18 nationwide health examination centers for
screening purposes from 2004 to 2013. Incidence of cancer and chronic diseases among the
study participants was confirmed by linking their data with those published in the National
Cancer Center registry and National Health Insurance Service. After excluding cases with
missing smoking duration and pack-years, the final cohort comprised 141,679 individuals.
Using Cox proportional hazards models adjusting for sex, age, and alcohol consumption,
relative risks for lung and laryngeal cancer according to histological subtype were calculated
based on smoking duration and pack-years, along with attributable risks.

Results: Mean follow-up period for the 141,679 participants was 12.9 years (standard
deviation 1.6), accumulating a total of 1,827,451 person-years. Among current smokers,
19.7% had smoked for less than 30 years with at least 20 pack-years, whereas 9.4% had
smoked for 30 years or more with at least 20 pack-years. Among all the participants, 741
developed lung cancer, with an incidence rate of 42.8 per 100,000 person-years. Histological
subtypes included small cell lung carcinoma (43 cases), pulmonary squamous cell carcinoma
(133 cases), pulmonary adenocarcinoma (489 cases), and laryngeal squamous cell carcinoma
(45 cases). The relative risk of incident cancer among current smokers who had smoked for
over 30 years with more than 20 pack-years was 41.2 (95% Cl, 5.5-310), 28.4 (95% ClI,
11.4-70.9), 4.4 (95% Cl, 2.9-6.8), and 6.8 (95% Cl, 2.2-21.2) times greater among those with
small cell lung cancer, pulmonary squamous cell carcinoma, pulmonary adenocarcinoma,
and laryngeal squamous cell carcinoma, respectively, than among never smokers. Their
attributable risks for cancer incidence were 97.5%, 96.4%, 77.2%, and 85.3%, respectively.
Conclusion: This study provides evidence that smoking is a potent risk factor for lung cancer
incidence, specifically for small cell lung cancer and pulmonary squamous cell carcinoma,
wherein smoking contributes to over 96% of the risk.
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KCPS-II Biobank
N=159,844

Exclusion criteria

+ Prevalence cases of lung cancer N=52
- Missing values of smoking status N=2,371
- Missing values of smoking duration ~ N=5,982

- Missing values of amount of smoking N=3,887
+ Missing values of other variables N=5,873

Final study population
N=141,679

Figure 1. Flow chart of study population.
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Table 1. General characteristics of the KCPS-II cohort study participants.

Male (N=84,976] Female (N=56,703)

Mean (SD)
Age, year 41.81(9.8) 41.0(11.3)
Smoking status, %
Never smoker 23.1 92.6
Ex smoker 30.0 3.6
Current smoker 46.9 3.8
Ex smoker
Amount of smoking 13.919.0 8.5(7.4)
Duration of smoking 15.4(9.1) 8.4(7.0
Pack-year 11.8 (12.0) 4216.2)
Current smoker
Amount of smoking 15.818.2) 9.2(9.5)
Duration of smoking 18.6 (8.6) 11.2(7.4)
Pack-year 15.3 (11.9] 591(10.5)
Drinking status, %
Non drinker 6.0 33.0
Ex drinker 8.3 16.4
Current drinker 85.7 50.6

Abbreviations: SD, standard deviation.
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Table 2. The risk of lung cancer and laryngeal cancer incidence by smoking status.

Ex smoker (n=27,570)

Current smoker (n=41,978)

Never

smoker <30 years >30 years <30 years >30 years
<20 PYs >20 PYs <20 PYs >20 PYs <20 PYs >20 PYs <20 PYs >20 PYs
Total participants 72,131 21,724,78.8% 3,406,12.3% 629,2.3% 1,811,6.6% 28,627,68.2% 8,266,19.7% 1,141,2.7% 3,944, 9.4%
Sum of person years 927,207 283,586 44,396 8,042 22,113 369,661 107,309 14,750 49,788
Lung cancer
Events 254 80 39 16 63 66 42 24 157
HR* (95% Cl) 1.0 1.5 3.1 3.3 4.5 1.9 2.8 3.3 6.6
(1.1-2.1) (2.1-4.5) (1.9-5.7) (3.2-6.3) (1.3-2.6) (1.9-4.2) (2.1-5.2) (6.0-8.7)
Adenocarcinoma (amang lung cancer)
Events 206 64 24 " 35 44 25 15 65
HR* (95% Cl) 1.0 1.6 26 3.3 3.6 1.5 2.1 2.9 39
(1.1-2.2) (1.6-4.2) (1.7-6.4) (2.4-5.6) (1.0-2.2) (1.3-3.4) (1.6-5.1) (2.7-5.6)
Laryngeal cancer
Events 6 8 4 1 5 6 7 0 14
HR* (95% Cl) 1.0 1.9 3.3 1.9 3.3 3.0 6.9 ) 6.1
(0.6-5.8) (0.9-12.1) (0.2-16.7) (1.0-11.5) (0.8-10.6) (2.1-23.4) (2.2-16.8)
Abbreviations: PYs, pack years; HR, hazard ratio; Cl, confidential interval.
*Adjusted for sex, age and drinking status.
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Table 3. The risk of lung cancer and laryngeal cancer incidence by smoking status in men.

Ex smokers (n=25,526, 100%) Current smoker (n=39,835, 100%)

Never
smoker <30 years >30 years <30 years >30 years
<20PYs  =20PYs <20 PYs >20 PYs <20 PYs >20 PYs <20 PYs >20 PYs
Total participants 19,615 19,779 3,354 603 1,790 26,641 8,184 1,100 3,910
Sum of person years 250,551 258,429 43,756 7,729 22,434 344,064 106,247 14,256 49,368
Lung cancer
Events 254 80 39 16 63 66 42 24 157
Incident rate* 12.6 22.3 48.3 429 97.1 57.0 96.9 49.4 95.4
HR™ (95% Cl) 1.0 1.5(1.1-21) 312145 3301957 45(3.26.3) 1.9(1.3-26) 2.8(1.94.2) 3.3(21-5.2) 6.6(5.0-8.7)
Small cell carcinoma (amang lung cancer)
Events 1 2 2 1 7 4 5 2 17
Incident rate* 0.2 0.9 2.8 2.6 7.0 2.0 21.6 5.8 10.1
HR™ (95% Cl) 1.0 3.0 10.7 1.7 26.5 1.4 29.6 17.3 412
(0.2-33.1) (1.0-118) (0.7-189) (3.2-217) (1.2-111) (3.2-270) (1.6-192) (6.5-310)
Squamous cell carcinoma (among lung cancer)
Events 5 3 8 3 18 1 14 7 62
Incident rate* 2.0 0.5 13.2 10.1 18.7 19.8 47.8 14.8 11
HR™ (95% Cl) 1.0 09 8.3 5.8 1.7 8.5 21.7 11.0 28.4
(0.2-3.9) (2.7-26.7)  (1.4-244)  (43-315)  (2.825.9) (74633  (3.5-34.8)  (11.4-70.9)
Adenocarcinoma (among lung cancer)
Events 33 59 23 9 35 4 25 15 65
Incident rate* 8.5 18.4 29.3 26.0 68.3 24.9 48.5 28.8 379
HR™ (95% Cl) 1.0 20(1.3-3.00 3.0(1.7-5.1) 3.1(1.5-6.5) 4.0(256.5) 2.0(1.33.3) 2.8(1.6-4.7) 3.5(1.9-6.5) 4.4(2.96.8)
Laryngeal cancer
Events 5 8 4 1 5 6 7 0 14
Incident rate* 1.7 3.4 4.3 3.4 48 2.2 3.4 0 79
HR™ (95% Cl) 1.0 2.0 3.4 1.9 3.3 3.3 7.5 6.2
(0.6-6.1) (0.9-11.6)  (0.2-16.6)  (1.0-11.6)  (0.911.8)  (2.2-25.8) (2.2-17.3)
Squamous cell carcinoma (among laryngeal cancer)
Events 4 7 3 1 5 5 7 0 12
Incident rate® 1.5 286 3.6 3.4 4.8 1.6 3.4 0 6.8
HR™ (95% Cl) 1.0 2.3 3.3 2.4 4.1 4.0 10.9 6.8
(0.7-8.0) (0.7-15.00  (0.3-21.8)  (1.1-15.5)  (1.0-16.5)  (2.941.2) (2.2-21.2)
Abbreviations: PYs, pack years; HR, hazard ratio; Cl, confidential interval.
*Age-adjusted incidence rate; Adjusted for sex, age and drinking status.
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