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Cigarette Smoking, Alcohol Consumption, Tuberculosis and Risk of Lung Cancer:
The Korean Multi-center Cancer Cohort Study
Jisuk Bae", Jin Gwack”, Sue Kyung Park", Hai-Rim Shin®, Soung-Hoon Chang®, Keun-Young Yoo'?

Department of Preventive Medicine, Seoul National University College of Medicine®, National Cancer Center?,
Department of Preventive Medicine, Konkuk University College of Medicine®

Objectives : The aim of this study was to evaluate the
roles of cigarette smoking, alcohol consumption,
tubercuiosis, and their interactions in the risk of lung cancer
in a Korean cohort.

Methods : The study subjects comprised 13,150 males
and females aged above 20 years old. During the follow up
period from 1993 to 2002, 79 lung cancer cases were
identified by the central cancer registry and the national
death certificate database. Information on cigarette
smoking, alcohol consumption and the history of physician-
diagnosed tuberculosis was obtained by interview. Indirect
chest X-ray findings were also evaluated to ascertain
tuberculosis cases. Cox proportional hazard models were
used to estimate relative risks (RR) and 95% confidence
intervals (Cl) after adjusting for age and gender.

Results : Cigarette smoking was statistically significantly
associated with an increased risk of lung cancer [for current
smokers, RR = 2.33 (95% CIl = 1.23 - 4.42) compared to
non-smokers]. After further adjustment for cigarette

smoking, both alcohol consumption and tuberculosis
showed no statistically significant association with the risk
of tung cancer [for current drinkers, RR = 0.80 (95% Cl =
0.48 - 1.33) compared to non-drinkers] [for tuberculosis
cases, RR = 1.17 (95% Cl = 0.58 - 2.36) compared to non-
cases]. There was no statistically significant interaction
between cigarette smoking and alcohol consumption (p-
interaction = 0.38), or cigarette smoking and tuberculosis
(p-interaction = 0.74).

Conclusions : Although cigarette smoking was confirmed
as a risk factor of lung cancer in this cohort study, this
study suggests that alcohol consumption and tuberculosis
may not be associated with the risk of lung cancer.

J Prev Med Public Health 2007;40(4):321-328

Key words : Smoking, Alcohol drinking, Tuberculosis,
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Table 1. Baseline characteristics of the study subjects

HEo) Bt FFTE AT

323

Male Female
Characteristics
No. (%) =5,105(38.8) No. (%) =8,045 (61.2)
Age (year)
<49 1,743 (34.1) 2,617 (32.5)
50-59 1313 (25.7) 2,363 (294)
60-69 1,466 (28.7) 2,264 (28.1)
=70 583 (11.4) 801 (100)
Area
Chungju 2477 (485) 3,276 (40.7)
Haman 2,191 429) 3814 (474)
Uljin 258 (5.1) 42 (8.0)
Pohang 179 ( 3.5) 313 (39
Education (year)
Uneducated 664 (13.0) 2448 (304)
1-12 4,141 @8L1) 5439 (67.6)
>13 300 (5.9) 158 ( 2.0
Cigarette smoking
Never smoker 1,013 (19.8) 7.214 (89.7)
Previous smoker 1,009 (19.8) 151 (19)
Current smoker 3,083 (604) 680 ( 8.5)
Alcohol consumption
Never drinker 1,353 (26.5) 6455 (80.2)
Previous drinker 496 ( 9.7) 145 (1.8)
Current drinker 3,256 (63.8) 1445 (18.0)
Tuberculosis (past history)
No 4,850 (95.0) 7889 (98.1)
Yes 255 (50 156 ( 19)
Tuberculosis (past history + chest X-ray)
No 4,606 (90.2) 7,723 (96.0)
Yes 499 (9.8) 322 (40)
Duration of follow-up (year)
<2 1464 (28.7) 1,646 (205)
>2 3641 (71.3) 6,399 (719.3)
FEAF O R p7h 0055 7|F 0 7 319 AT [19). AF A A HA S FAY 01
TEEAEM L SAS version 9.18 o} &8} 9t o3l = 9 M 5.0%9
s Aol M 19%SH FHXA 71 # °ﬂ
A w2 2700 9 202 B4 3
AaZn Soh AR ZARIA A EH 7o) 9
0 U e 492 Bool HAY 45
A A A 13,150 5 dAdol  § ATREE ulE ol 9.8%, o4
38.8%, ©14J0] 612%% 2A|5%om, 3 °ﬂ A 40%7} HAH] Q= Ao R LIE}

T DY S52A(EEHAF 1224)F &2
E it} o] 5o} 4 #ad 717k £%
2 60,8269 W (person-year)©| 11 H 7 H-S
46\d013ek. ¥, siot #7197 o) ¢
595 0] FA), 201 e oJA ol ow Hy
AY L 42T FHA 7942 8o
AT A AT oA Fell A A
Ao} vl g2 A oA 604% R 1. of
A 85%H o™, ) A v g
Aol 63.8% 1 A3 oA 18.0% Tt
o2 E FE =204 o] F e Al e
2 AN 2001 d =HAZG ALY F
A EAR dl% (e 61.8% A4 54%)
LAY FFA HECHA 82.7%, 4
595%)% o= A% Zfo|7} Y

o_>£, ook 2,

A
ET

A 82 e a1

o vl 3 7A
CI—O 69-3.70), A A
Cl=1.23-442)9] 98
Fdge] e nli

zxﬂ L

& 1.6040 (95%
FATLE 2339 (95%
S77F 2R E

AF LY o3t F7}
o8k 21 0 2 Fol ¥ o) (p-trend

=0.02)(Table 2). 782 HAY A} 5 AL

Aol Alet sfolel 1241 A9 S vholA
6728 %} A2 115 B 9

HLAHEE 3 FA7
C1=0.59-3.70), A A EAF

o] 1.47 (95%
o] 2.21 (95%

Cl=110-443)% 9] A%} SAFSH oA}
& #2730t (Data not shown). 34
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Table 2. Relative risks (RRs) and 95% confidence intervals (Cls) of lung cancer according to cigarette

smoking status
-, Crude RR Adjusted RR Adjusted RR
Characteristics Person-year cases 95% C) ©5%CIy ©5%CDt
Cigarette smoking
Never smoker 9642 20 1.00 1.00 1.00
Previous smoker 4400 11 494 (237-10.3) 1.60 (0.69-3.70) 1.66 (0.71-3.87)
Current smoker 16,786 48 5.63 (3.34-948) 233 (1.23442) 236 (1.234.51)
prend? <0.001 0.02 0.007
Lifetime cigarette smoking (pack-year)
Never smoker 39642 20 1.00 1.00 1.00
Light smoker (< 20.0) 7489 7 1.86 (0.794.41) 1.16 (045-2.95) 1.24 (049-3.16)
Moderate smoker (20.0-39.9) 6523 19 575 (3.07-10.7) 270 (1.22-595) 272 (1.23-6.03)
Heavy smoker (>40.0) 3798 27 1399 (785249) 483 221105 490 (226-10.6)
p-irend? <0.001 <0001 <0001

* Model 1: Relative risks adjusted for age and gender

T Model 2: Relative risks adjusted for age, gender, area, education, alcohol consumption, and tuberculosis (past history + chest

X-ray)
t Likelihood ratio test for trend

Table 3. Relative risks (RRs) and 95% confidence intervals (Cls) of lung cancer according to alcohol

consumption status
- Crude RR Adjusted RR Adjusted RR
Characteristics Person-year cases 95% CI) 95% CIy (95% C1)!
Alcohol consumption
Never drinker 38,039 36 1.00 1.00 1.00
Previous drinker 2783 6 229097544 066 (027-161) 069 (028-1.70)
Current drinker 20,005 37 196 (124-3.10)  0.80 (048-1.33)  0.82 (0.50-1.37)
p-trend® 0.88 0.16 049
Daily alcohol consumption (g/day)
Never drinker 38,039 36 1.00 1.00 1.00
Light drinker (<25.0) 7,291 12 039 (010-163) 036 (009-149) 1.01 (051-1.99)
Moderate drinker (25.049.9) 2345 6  133(032551) 087 (0213.64) L.11 (046-2.66)
Heavy drinker (>50.0) 3,752 11 243 (0966.15) 1.49 (0.58-3.86) 1.17 (0.59-2.33)
p-rend* 0.56 042 017

* Model 1: Relative risks adjusted for age, gender and cigarette smoking
 Model 2: Relative risks adjusted for age, gender, area, education, cigarette smoking, and tuberculosis (past history + chest X-

ray)
* Likelihood ratio test for trend

Table 4. Relative risks (RRs) and 95% confidence intervals (Cls) of lung cancer according to

tuberculosis status
- Crude RR Adjusted RR Adjusted RR
Characteristics Person-year cases (95% CT) (95% CIy (95% CI)!
Tuberculosis (past history)
No 58960 74 1.00 1.00 1.00
Yes 1867 5 2.17 (0.88-535) 135 (054-337) 1.32 (0.53-3.31)
Tuberculosis (past history + chest X-ray)
No 573371 70 1.00 1.00 1.00
Yes 3480 9 210 (1.05421) 1.17 (0.58-2.36) 1.28 (0.63-2.60)

*Model 1: Relative risks adjusted for age, gender and cigarette smoking
T Model 2: Relative risks adjusted for age, gender, area, education, cigarette smoking, and alcoho! consumption

7I3ko] 2id vRil B
]1: o =-A) 2] u]

sk 4= Q) 31t} (Data not shown)
FAFH AG Y AP A E &

- 37 (dose-response relationship) S

H7] 98t BA FHF= V€

AsIsH

g,]ﬁh:b

S 2070 vleh, 20-39.970d, 407
d o] Al T \pro] AW ENS
uf 4070 o] A Sl 7S] A m]| At
off nlsf 4.83uf H Y WA 3] F& A
O F vepgon FAF we He
A ARG 7 FA GA fs Aoz
LER T (p-trend<0.001).

A9, A, FHYE B S5
o2 ok B AFE T A, v
sl vl BA S 0665 (95%

CI=0.27-1.61), AA| &5 08040 (95%
CI=048-1.33)2] 4% 4 HAOH &
AgE o2 Fo3t ARE HolA gk
o HZHPEY Fa FA4 GA st
A] 2k9HC} (p-trend=0.16) (Table 3).

=T B H R SIS ef| oot St
< WAE AR Y5t 4 €43 g
41 %] B¥(daily alcohol consumption)ol] w2}
25 g/day ©|Tk, 25499 g/day, 50 g/day ©]%4
Al Fo7 Fiete] AREg oy &
T W2 FAHOE Fost HoF
A e a v 57 FAF #AE
A] 9ok} (p-trend=0.42).

0433 }ﬂtﬂ b‘oda g Ex%s].o% r]@ﬁn
#AY °%T°ﬂ e A e A8 S
4% A3, A28 fAYo| e 45
of Hlel| H A fAHo] 9= 471135
o} (95% CI=0.54-337)%] HEE F7HE B
RO frolakA] LTt (Table 4). H2 S
AL thet A E FAF A B ol FHEXA
729G ZAL AP Y3t ARE F7)
st} H48 §7& Aol £4e A
o AA o] Gl Ao vl3)] FAd 8o
ol= A7} 1178 (95% CI=0.58-2.36)2]
AYE F7hE Eoy 9A o skA

+F e A48 A9 1S
o] AL Arhet A FAH S B
A7 A28 7be o3t w Lﬂ‘%ﬂ
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Aetsles o FA4 9 A “@501
A ‘3—1 A FF2 e H
TolHA B3 ohdztel e 1.
Hl (95% CI=0.904.27)9] 9= 7;7}%—
Hou} FoskA %9+t (p-interaction=
038). 1%, ¥ & B A3 ES ) A4A &
A Fwo| A HAZS HAH et
AR ZAE FEXA &M w3
o] gl thdate Bl EAtolHA H2
o] gl tfdatel vz 2.548) (95%
C1=099-6.52)% AP F7HE B oy
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Table 5. Relative risks (RRs) and 95% confidence intervals (Cls) of lung cancer by cigarette smoking,

alcohol consumption and tuberculosis

. Crude RR Adjusted RR Adjusted RR
Characteristics Person-year cases ©95%CT) (95% CIy (95% CI)’
Alcohol consumption
Smoking (-), drinking (-) 31526 14 1.00 1.00 1.00
Smoking (-), drinking (+) 8116 6 1.68 (0.654.37) 1.15 (043-3.09) 1.19 (044-3.20)
Smoking (+), drinking (-) 6513 22 755 (3.86-147) 282 (1296.17) 273 (1.25-595)
Smoking (+), drinking (+) 14672 37 5.66 (3.06-104) 1.96 (090427 1.96 (0.90-4.26)
p-interaction® 038 038
Tuberculosis (past history)
Smoking (-), tuberculosis (-) 38721 19 1.00 1.00 1.00
Smoking (-), tuberculosis (+) 921 1 225 (030-16.7) 1.83 (024-13.7) 1.86 (0.25-14.0)
Smoking (+), tuberculosis (-) 20239 55 550 326927y 222 (1.16426) 226 (1.174.35)
Smoking (+), tuberculosis (+) 946 4 867 (295254) 272 (085874 268 (0.83-8.66)
p-interaction® 0.74 071
Tuberculosis (past history + chest X-ray)
Smoking (-), tuberculosis (-) 37948 19 1.00 1.00 1.00
Smoking (-), tuberculosis (+) 1,693 1 117 (016875 085 (0.11-639 096 (0.13-7.27)
Smoking (+), tuberculosis {-) 19389 51 522 (3.08-884) 212 (L.10407) 216 (1.114.18)
Smoking (+), tuberculosis (+) 1,795 8 885 (3.87202) 254 (099-652)  2.82 (1.08-7.33)
p-interaction’ 074 0.77

" Model 1: Relative risks adjusted for age and gender

 Model 2: Relative risks adjusted for age, gender, area, education and tuberculosis (past history + chest X-ray) or alcohol

consumption
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