oA e3A A4l A6z (2007d114)
J Prev Med Public Health 2007,40(6):467-474

X] 1 1_
71:11 o&%n, Al OH/H z)’ _Tr:l]. ;ﬂl)’ ﬁ]H 3&2>, 1;_]|._/|:7gl>y 701.‘:H§11), Al -Ha]um, ;g./\ég_m, _[Q’__EOC:]IM
AEdeta o shufst o olahial, SIIQHAE 2/l AR e QAL Atehekin o) oyt of o) S Y, SIghlE)

Cigarette Smoking and Gastric Cancer Risk in a Community-based
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Hai-Rim Shin®, Soung-Hoon Chang®, Keun-Young Yoo'#

Department of Preventive Medicine, Seoul National University College of Medicine, Seoul, Korea?; Division of Cancer Prevention,
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Objectives : Gastric cancer is the most common incident
cancer in Korea. Although Helicobacter pylori infection is
the most important risk factor for the development of gastric
cancer, cigarette smoking has also been suggested to play
an important role in the development of gastric cancer. The
objective of this study is to evaluate the relationship
between cigarette smoking and gastric cancer risk in a

Korean population.
Methods :

The study population consisted of 13,785
subjects who had been enrolled in the Korean Multi-Center
Cancer Cohort between 1993 and 2002. As of December
2002139 incident gastric cancer cases were ascertained
through the Korea Central Cancer Registry and the

Cohort Study in Korea

Results :

number of cases.

National Death Certificate Database. Relative risks (RR)
and 95% confidence intervals (Cl) for gastric cancer were
estimated using Cox’ s proportional hazard model adjusted

for age, education, alcohol drinking status and history of

gastritis or ulcer.

Significant dose-response relationships were
observed between the duration of smoking and the risk of
gastric cancer among the male subjects in comparison to
non-smokers: men who smoked for 20-39 years had a 2.09-
fold (95% Cl 1.00-4.38) increase, and those who smoked
for more than 40 years had a 3.13-fold (95% Cl 1.59-6.17)
increase in the risk of gastric cancer (Ptrena<0.01).
Conclusions : This study suggests that a longer duration
of cigarette smoking may increase the risk of gastric cancer
development in a dose-response manner in Korean men.
The association between smoking and gastric cancer risk in
women should be verified in future studies with a larger

Key words : Stomach neoplasms, Smoking, Cohort
studies, Korea
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ZE o] 71 9.1 (SAS Institute, Cary, NC) ~ Table 1. Baseline characteristics by smoking status of the subjects recruited in the Korean Mult-

o ALgaan Center Cancer Cohort (KMCC), 1993-2002
Never smokers Past smokers Current smokers )
Characteristics (N=8,795) N=1,172) (N=3.818) pvalue’ pvalue’
7E1 Il"]. No. (%) No. (%) No. (%)
Sex 00l <001
Z 13,7857 0] B-A thAakal o A 63, Male 1420 @6h 1017 (868 3126 (8LY)
o 8 w4 did _} FelA 63.8% Female 7375 89 15 (13D e (8D
7] E&dAat 8.5%7F A FAA}, 27.7%7}F Age, years D01 <001
. N <49 2933 (333) 20 (30 128 (L6
A FAAAT (Table 1). #7439 56.2%, 50 - 59 250 (295 217 (185 95 (242)
A 9] 84%7} A A Toiaoitt oAk 60 - 69 2436 Q1) 43 (18 1151 (02)
oVasl 84%71 z‘ﬂﬂ A, S >0 B (95 2w @7 s (40
Eﬂoﬂ E]’% "5}% EYE A Tﬁ l}‘_fﬂ, O%Aé 0] Education, years* <001 <001
3 <1 o] = Never 2192 (252) 24 (192) 79 208)
H 54 83.9%3 O ApA el e 1-12 6231 (717 892 (762) 2837 (745)
AA o 2 37 Tl Al B4 >13 m (3D 54 (46 177 (4D
i °EH‘:' 1 X P A el Aleohol drinking 001 <001
Aol A= 34 9 H|fo] 77} 86.8% ) Never drinkers 6568 (47 285 (43 1060 (218
1 x N Former drinkers 154 (18 25 (192 275 (72
8LI%E T AFA|SSiTh S g 2] Current drinkers 2073 (235) 662 (565) 2483  (650)
0-]‘5_ =604 o Alo 50,2 Holo Body mass index, kg/m?* <001 <001
qul B ﬂ_ 1] 5§5%E B2, <185 809 (96 121 (07 437 (119
A LX) FA A= EAHCE & 185 - 229 2804 (43) 49 (96 1716 (466
I = 230 - 249 1877 (223) 259 (228) 784 (2L3)
9%t 2po] & LrERI T (p<001). E9 A =250 289 (3 05 69 M2 (202)
ol 37 T x]of| & =0 8 = History of gastritis or ulcer 0.1 0.01
> A FiA] 15;1? T No 748 B4 964 23 328 (846
< B3Itk (p<0.01). $FE2 0] E AR} Yes 1347 (153 208 (177 5% (154)

A 235%, 7] SARFo| A= 56.5%, A p values calculated by chi-square test

o - g : . .

- N p values adjusted for sex and age using Mantel-Haenszel chi-square test. But, P value for age was adjusted for sex, and
o

- ?']E_X} oﬂ H = 65.0%%, < ?ﬂl} oﬂ H E“T” p value for sex was adjusted for age.

N s . . . . L .
X]— g] 31%01 %9}'1:]» (P<O~01)- B] % & X]—Oﬂ :;rlzd number of subjects does not match with the total number because subjects with missing value are not shown in this
HlBlA FHA; Fof nlnket Aghe] w1

Table 2. Relative risks (RR) and 95% confidence intervals (95% Cl) for basic characteristics and risk
o} Aqlth (p<0.01). Sl flHlFo] 2 factors for gastric cancer in the Korean Multi-Center Cancer Cohort (KMCC), 1993-2002
A B A9 S 3AN9 S

Gastric cancer

Zo] Ab 2 EAA zJo)l2 Characteristi Number of subjects
Lq]mggqi Vo nhE B AA o) ek aracleristics lumber of subjects oy 2R 95% CIy
A (p<0.01). Sox

99 84 % 49 21 8-S 66.2%, o1 e 356 % 100

Femal 8222 47 039 (026-0.58
& 22.8%°1 31T (Table 2). 01412 FH4d o] Age.years e

2] 9)o) ulAY 9] §) 2~ o <49 4411 7 1.00
H8 ek A AP} 40% o) ik 50- 59 3732 30 440(191102)
(RR 0.39, 95% CI=0.26-0.58). 1%o] Z7} 60 -7609 4,230 68 9.83 (443:21.8)
N _ > 1,612 34 11.0(4.63-26.0)
?]5:}0“ U‘]'E]' %?:}94 1:1‘__]—/\301 %‘7]’5}01 49*1] Education, years *

2 =207 Slodo Never 3,208 42 1.00
OlFE ZIE LR SIS W, 50-594°014 1-12 9,960 ) 115 (0.76-1.74)
449 (95% Cl=191-102), 60-694¢] 4] 9.8 =13 502 4 131(045385)

Alceohol drinki

B} (95% C1=4.43-21.8), 7041 ©]Abef A 119 Never dinkess 7913 6 100
05% CHOX0E B, ] g R K : ey
= WS FA Ba Aok B 93] Boymsiden ke

185 1,367 16 0.75(043-1.31
1.864] (95% Cl=1.05331) =k 18t 18.5<— 29 5,059 64 (1.00 )
WAl G A Ml vl el B0 0 p 0708130
DAY AVESNE MGG RRIZ, i ofguiscris o » Y

- 0 A K
95% CI=0.83-1.79). & 3, A A GA 4, Yes 2,145 21 103 (065-1.65)
3ot 94 oF2] WAL gleto] ukg * Adjusted relative risks (2RR) by cox hazard proportional model including all variables in Table2
- Sum of number of subjects does not match with the total number because subjects with missing value are not shown in this

918 B 0] sl e

WIS o2 B98N EIR
2 7129 S0} 99 %49 18 3

A A A 2380 (95% Cl=1.25- o H]ZFAAE 7|20 &, 2070 v wto]d
3
AZAR A 2388 (95% Cl=1.12-5.05),

4515 BT} (P for trend=001)Table 3).  AJE 0] 2538 (95% Cl=1.29-4.96), 20-
FAY ALE Ados A B W 397 1364 (95% C1=0.58-3.19), 407}
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Table 3. Relative risks (RR) and 95% confidence intervals (95% Cl) for cigaretie smoking on the risk 7+ SH 0] ATk Ao A= Fdol -9 4
for gastric cancer among males in the Korean Muli-Center Cancer Cohort (KMCC), 1993- ;. o] B AJo] BFH R YT} RR 1.03,

2002
ez El: ] ‘0‘04
Characteristics Person-year Number of Cases RR (95% CIy 95% CI=047-229)(Table 4). 1% 31 &1
—— 7\l WA 913 BaAe) et
Never smokers 8,086 19 1.00 A %}C}J\"—/]ﬂ 74 7t é—f}?ﬂ% HxES
Former smokers 3,731 19 238 (1.12-5.05) o 260 A
Current smokers 13612 54 238(1254.51) NEo 2 SE W F7AxF A 44
sy ofsm% zl;flnd 001 g,] oko] uage o) | 4671 95% CI=0.73-
Yo 291), A= Z o) A= 1.839 (95% Cl=
Never smokers 8,086 19 1.00 = o106 q 0
<20 1029 41 253 (1.29496) 0.75444) F7Fstlou SAACE 19
20 -39 4,098 10 1.36(0.583.19) 847 = LI} (pirend=0.16).
i i > BT e o 1
Cigarette per day = o]olo] ur T =
Never smokers 8,086 19 1.00 wEY ofFol upE Agel }\gﬁ%fa
019 22 £ 15605558 512 3% bk 5 AV I
>20 6391 27 250(126496) 2, 1070d )Rk 2 107d o] A 1
T o . POED R by 0 ged v AR
Smglfic:rgsgg‘;f;’gng T 1A 2 AR 7] fro) et B
Never smokers 8,086 19 1.00 % EO]Z] %’9}"4’. 01/\4 01]}‘1_‘1:_ H]Eoﬂx}
1-19 3001 7 182(071-469) o 1 .
2 -39 5818 18 209(100438) o AL 7HAN Y R ED wFE AF
>40 4024 35 3.13(1.596.17) 7} o} uhap o3 T & LA Z7IA
Unreported 4480 13 168 (0.74-3.82) FAY e A = W/_l R
pirend’ 01 717 ko, o34 A FAzks 3
Age at starting smoking & L Ao T o o]
Never smokers 8,086 19 100 FAAR: RAR AROR v Qe A
>25 3016 12 235(105-5.25) 72 7] 8159
20-24 5446 3 2.85(144-5.66) = ) BRI,
<20 3,739 15 2.12(099-4.58)
Umeponet(rienw 5,142 18 194 (%9034.19) T &
p .
Yeacrsuxsrigce Sm(ﬁdng Fston 13612 54 100
nt smokers X X ~ -
0-3 897 6 147(062:345) A9rLE] FUES o R Sd3t 9
4-15 1033 3 025 (003-178) o o o s
>16 1,801 10 111 (0:59-2.10) oF WhAY O] AU S Loty Yl 3
Never smokers 8,086 19 042 (0.22:079) 3 2 A7 A9 AL 3 SRt
ptrend 0.02 . N - .
pirend’ 092 2 A4 FAAE v FAA ) vlEA 4
Envi tal tob: king at h - -
ey o smorgathome 19536 0 100 o A Ho) Zhzt 2380 FUHEHE B
Fotmer 5532 21 114 (069-1.90) Atk YA M= T37|7k0] <ok uhx
Current 361 1 093 (0.136.80) "‘F} v oﬂ_ 1 7]kl sigh
pirend 068 A9} Wt opnk-g BAE BT
‘Afdjustcd for age (co(yntinuous;, education level (Never, 1-12, > 13 yrs), alcohol drinking (never, former, current), and history o] Aol A= Yo dAIA = ZAA}e 1)
of gastritis or ulcer (yes or no w =
Tptrend calculated by likelihood ratio test for trend excluding the ‘unreported’ category %0] le 01/‘1 71:‘1]01 E—j$ 9917: gj”]’ —(q Lo
*ptrend calculated by likelihood ratio test for trend excluding never smokers 01 E:] %\ o L} _—g_ Qi aot 1:7,_1 % Od 71 Z_]'oﬂ 2
d o4& 3141 (95% Cl=1.54-641)JTH o] 2354] (95% CI=105-525) =743ke T o] F-3kA] eoket
(ptrend =0.02). &4 717k0] S7hskel wpeh 31, 2024191 - 2854 (95% Cl=144- S AL AR S Lopuy)] f@

AT 9ok B LTt Sl 566 FLA oM 204 vjute] AL FIE AT A=
Al E-Atel A 1199 Fst A 8 AR A IF T 2028 (95% Cl= 13-18). 109 I35 E A9 3089 3
o 3ol 182 (95% CI=0.71469),  0.99-458) Z7315T} (prrend=0.04). H At 27 ATS WebEAs 43 A

m
i
b
=
)
¥
K<)
s

20-39%1 FA8H - 2000 (95% Cl=1.00- 712kl wh2 ok v AT BA 3 I Alo)A 9Joke] AR Ei 159, o
4.38), 400 o] L 3138 (95% Cl=1.59-  HOo® Fog HA S HolA Atk Mou= 11z wastel o 8, 71E o
6.ANE S7keks A% Yetdglth  SAMe 7Pl 2 FAR AR e)a) Baao] 9ot wHAle] n) X = A
(ptrend<0.01). A Zholl = T o] P A] ok DR =R KA PARS Y TR PARS PN

HIFAAE 7|E0R aGE | FA A o ellA: o] £ 4770 1A F 14 Y7 269 Ao gokdT}[5]. B ¢
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Table 4. Relative risks (RR) and 95% confidence intervals (95% Cl) for cigarette smoking on the risk
for gastric cancer among females in the Korean Mutti-Center Cancer Cohort (KMCC), 1993-2002

Characteristics Person-year Number of Cases RR (95% CIy
Smoking Status
Never 36,193 39 1.00
Ever 4,745 8 1.03(047-2.29)
Intensity
Pack-Year
Never 36,193 39 1.00
<10 2519 5 1.36(0.51-347)
>10 2226 3 0.79(0.22:249)
Cigarette per day
Never 36,193 39 1.00
<10 2277 4 1.05(0.36-3.01)
>10 2468 4 1.02(0.35-2.98)
Duration
Years of smoking
Never 36,193 39 1.00
<20 1404 4 231082657
=20 3341 4 0.65 (0.22-1.88)
Environmental tobacco smoking at home
Never 13,290 12 1.00
Former 21957 26 146(0.73-2.91)
Current 5,691 9 1.83 (0.754.44)
p trend’ 0.16

*Adjusted for age (continuous), education level (Never, 1-12, > 13 yrs), alcohol drinking (never, former, current), and history

of gastritis or ulcer (yes or no)
TPtrend calculated by likelihood ratio test for trend
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Table 5. Joint association for cigarette smoking (pack-year) and environmental tobacco smoking at home on the risk for gastric cancer in the Korean Multi-

Center Cancer Cohort (KMCC), 1993-2002

Exposure All Male" Female
Cigarette En\tlrg:‘n;mal Person Number Number Number
D - N g + +
smoking, smoking at year of RR (95% CI) RR (95% CI)* of RR(95%CI)  RR(95%CI) of RR95%Cl)  RR(95%CI)
Cases cases cases
Pack-year home
Never Never 18,006 26 1.00 1.00 18 1.00 1.00 8 1.00 1.00
Ever 26274 32 1.65(090-3.04)  1.15(0.89-1.39) 1 0.68(0.09-531)  0.85(043-1.70) 31 174079378)  1.19(0.92-1.55)
<10 Never 7358 28 226(1294.11) 100 25 2.38(122-546) 1.00 3 242(063-926) 1.00
Ever 3453 12 223(1.07464)  1.01(0.80-1.28) 10 279(1.13-6.88) 1.06(0.83-1.37) 2 157(033-746) 0.89(048-1.63)
=10 Never 7463 28 167093299 100 27 201(1.014.19) 1.00 1 068(0.08-5.60) 1.00
Ever 3814 13 1.85(091-3.76) 099 (0.79-1.24) 11 227(095-540) 197(0.76-124) 2 159(0.33-763) 1.18(0.52-2.68)

* Adjusted for sex, age (continuous), education level (Never, 1-12, =13 yrs), alcohol drinking (never, former, current), and history of gastritis or ulcer (yes or no)
t Adjusted for age (continuous), education level (Never, 1-12, > 13 yrs), alcohol drinking (never, former, current), and history of gastritis or ulcer (yes or no)
fReferred to ‘never exposed to environmental tobacco smoking at home’ in each category of direct cigarette smoking
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