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Gender Differences of Susceptibility to
Lung Cancer According to Smoking Habits

Chung Kyoung Choi"®, M.D., Kyeong Cheol Shin, M.D., Kwan Ho Lee, M.D.

Department of Internal Medicine, College of Medicine, Yeungnam University, Taegu, Korea
Department of Internal Medicine, Dong Eui Hospital, Pusan™ Korea

Background : With the increase of cigarette consumption by women and the young, the incidence of lung can-
cer is expected to increase during the next three or four decades in Korea. The purpose of this study was to an-
alyze the smoking habits in patients with lung cancer and to identify the gender differences in terms of their
susceptibility to cigarette related carcinogens.

Method : This investigation was a hospital-based case control study, which included the data of 178 case sub-
jects (72 females, 106 males) with lung cancer and 218 control subjects (97 females, 121 males) with diseases
unrelated to smoking. The information was obtained through a direct personal interview and a questionnaire re-
lated to personal smoking history.

Results : The relative frequency of the squamous cell carcinoma was substantially higher in males than in fe-
males (61.3% in males, and 29.2% in females), while adenocarcinoma including bronchoalveolar cell carcino-
ma was higher in females(31.9% in females, 18.9% in males). Kreyberg 1 lung cancer was of relatively
higher frequencies in males and smokers, while Kreyberg I lung cancer was higher in females and never
smokers.

The odds ratios (ORs) at each exposure level were consistently higher in females than males. For all cell
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types, the risk of lung cancer was increased with the quantity of smoked cigarettes, duration of smoking, and
depth of inhalation. Odds ratio was distinctly higher in Kreyberg I lung cancer than in total lung cancer and a

steeper gradient of risk with increased smoking was observed in females.

Conclusion : The relative risk for lung cancer was consistently higher in females than in males at every level
of exposure to cigaretie smoke. This is believed to be due to the higher susceptibility of females to tobacco car-
cinogens, such as gender associated differences of carcinogen activation and/or the elimination of smoking re-
lated metabolites. {Tuberculosis and Respiratory Diseases 2000, 49 : 576-584)
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Table 1. Distribution of lung cancer according to histology and gender

Histology Female(n=72) Male(n=106)

NSCLC 55(76.4) - 90(84.9)

SCC 21(29.2) 65(61.3)

Adenoca. 21(29.2) 20(18.9)

LCC 1(1.4) 1(0.9)

BAC 2(2.7) 0

Others 10(13.9) 4(4.8)
SCLC 17(23.6) . 16(15.1)

NSCLC : non-small cell lung cancer, SCC : squamous cell carcinoma,
Adenoca : adenocarcinoma, LCC : large cell carcinoma

BAC : bronchoalveclar cell carcinoma, SCLC : small cell lung cancer,
Others : undifferentiated non-small cell carcinoma and mixed type.

Table 2. Distribution of lung cancer according to histology and smoking status

Ever smoker

Never smoker

Histology Female(n=234) Male(n=97) Female(n=238) Male(n=9)

NSCLC , 22(64.7) 82(84.5) 33(86.8) 8(88.9)
scc : | 14(41.2) 61(62.9) 7(18.4) 4(44.4)
Adenoca. 5(14.7) 17(17.5) 16(42.1) 3(33.3)
1.CC 0 1(2.6) 1(1L1)
BAC 0 2(5.3) 0
Others 3(8.8) 4(4.1) 7(18.4) 0

SCLC 12(35.3) 15(15.5) 5(13.2) 1(11.1)

NSCLC : non-small cell lung cancer, SCC : squamous cell carcinoma,
Adenoca . adenocarcinoma LCC : large cell carcinoma,

BAC : bronchoalveolar cell carcinoma, SCLC : small cell lung cancer
Others : undifferentiated non-small cell carcinoma and mixed type
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Table 3. Odds ratios for lung cancer in ever smokers versus never smokers

Female Male
Smoking Case/control OR(95%CI) Case/Control OR(95%CI)
All histologic type
Never 38/66 1.0 9/15 1.0
Ever 34/31 1.9(1.1-3.6) 97/106 0.2(0.1-1.0)
Ex-smoker 4/3 1.6(0.4-6.3) 13/32 0.7(0.2-1.9)
Current 30/28 2.0(1.1-3.8) 84/74 1.9(0.8-4.5)
Kreyberg 1
Never 13/66 1.0 6/15 1.0
Ever 26/31 3.8(1.7-8.2) 77/106 1.7(0.6-4.6)
Ex~smoker 3/3 2.8(0.6-13.6) 9/32 0.7(0.2-2.3)
Current 23/28 4.0(1.8-8.8) 68/74 2.3(0.8-6.3)

OR : odds ratio, 95% CI : 95% confidence interval
Kreyberg I : squamous cell carcinoma, large cell carcinoma, and small cell lung cancer
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Table 4. Odds ratios for all histologic types of lung cancer in ever smokers according to smok-
ing status versus never smokers

Female Male
Smoking status Case/Control OR(95%CI) Case/Control OR(95%CI)

Pack years

0 38/66 1.0 9/15 1.0

1-19 14/18 1.0(0.5-2.2) 15/6 3.6(1.0-12.8)

=20 20/13 2.7(1.2-5.9) 82/100 1.2(0.5-2.9)
Cigarettes/day

0 B 38/66 1.0 9/15 1.0

1-10 17/22 1.4(0.6-2.8) 14/12 1.9(0.6-6.0)

11-20 13/7 2.9(1.1-7.3) 39/75 0.9(0.3-2.2)

=21 4/2 3.9(1.6-22.5) 44/19 3.8(1.4-10.3)
Duration(years)

<20 3/5 0.6(0.2-2.3) 0/6

>20 31/26 2.4(1.2-4.5) 97/100 1.83(0.8-4.3)
Degree of Inhalation

never smoker 38/66 1.0 9/15 1.0

never 4/11 0.6(0.2-2.1) 4/6 1.1(0.2-5.1)

mild 6/4 2.1(0.6-6.7) 15/18 1.4(0.5-4.1)

moderate 14/9 3.5(1.4-9.2) 41/34 2.0(0.8-5.2)

deep 10/7 2.9(1.0-8.2) 37/48 1.3(0.5-3.3)
Proportion of cigarette smoked

about 1/3 2/0 1.0 0/2 1.0

about 1/2 6/6 3.000.8-11.2) 8/16 0.7(0.2-2.4)

nearly all 26/25 1.6(0.8-3.1) 89/88 1.5(0.6-3.6)
Filter tip

never smoker 38/66 1.0 9/15 1.0

yes 14/10 2.18(0.9-5.1) 8/14 0.95(0.3-3.2)

no 20/21 2.0(0.9-3.8) 89/92 0.60(0.7-3.9)

OR : odds ratio, 95% CI : 95% confidence interval
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Table 5. Odds ratios for Kreyberg I lung cancer in ever smokers according to smoking sta-

tus versus never smokers

Female Male

Smoking status Case/Control OR(95%CI) Case/Control OR(95%Cl)
Pack years

0 13/66 1.0 6/15 1.0

1-19 9/18 1.4(0.6-3.7) 12/6 4.9(1.3-19.5)

220 17/13 5.4(2.14-13.7) 65/100 1.6(0.59-4.4)
Cigarettes/day

0 13/66 1.0 6/15 1.0

1-10 13/22 2.6(1.1-6.3) 11/12 2.3(0.7-8.0)

11-20¢ 10/7 5.7(1.9-17.1) 28/75 0.9(0.3-2.6)

=221 3/2 6.9(1.1-44.9) 38/19 5.0(2.6-14.9)
Duration(years)

<20 2/5 1.3(0.2-6.9) 0/6

>20 24/26 4.2(1.9-9.4) 77/100 1.9(0.7-5.2)
Degree of Inhalation

never smoker 13/66 1.0 6/15 1.0

never 4/11 1.7(0.5-6.2) 4/6 1.7(0.3-8.1)

mild 4/4 3.1(0.8-12.6) 10/18 1.4(04-4.7)

moderate 10/9 6.7(2.2-20.8) 32/34 2.4(0.8-6.8)

deep 8/7 5.4(1.7-17.3) 31/48 1.6(0.6-4.6)
Proportion of cigarette smoked

about 1/3 1/0 1.0 0/2 1.0

about 1/2 3/6 2.3(0.5-10.2) 5/16 0.7(0.21-3.1)

nearly all 22/25 3.7(1.6-8.3) 72/88 2.0(0.7-5.5)
Filter tip

never smoker 13/66 1.0 6/15 1.0

yes 8/10 3.8(1.3-11.6) 6/14 1.1(0.3-4.1)

no 18/21 4.04(1.7-9.5) 71/92 1.9¢0.7-5.2)

OR : odds ratio, 95% ClI: 95% confidence interval.
Kreyberg I : squamous cell carcinoma, large cell carcinoma, and small cell lung cancer
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