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Smoking and Colorectal Cancer Risk in the Korean Elderly

Hwa Jung Kim, Seung-Mi Lee, Nam-Kyong Choi, Seon Ha Kim, Hong-Ji Song®, Young Kyun Cho?, Byung-Joo Park

Department of Preventive Medicine, Seoul National University College of Medicine;
Department of Family Medicine, Hallym Medical Center”; Department of Internal Medicine, Gachon Medical School?

Objectives : The incidence of colorectal cancer increased
greatly among the elderly in Korea, but the relationship
between smoking and colon cancer remains controversial.
Few studies have targeted Asian elderly people. We
analyzed the smoking status, the amount smoked, and the
smoking duration as risk factors of colorectal cancer to
determine their association and causality.

Methods : The cohort members (n=14,103) consisted of
4,694 males and 9,409 females, and they were derived
from the Korea Elderly Phamacepidemilogic Cohort
(KEPEC), which was a population-based dynamic cohort.
They were aged 65 years or more and they lived in Busan
Metropolitan City between from 1993-1998; they were
beneficiaries of the Korean Medical Insurance Corporation
(KMIC). The baseline information was surveyed by a self-
administered mailed questionnaire; after 8.7 person-years
of mean follow up period, 100 cases of colorectal cancer
occurred. The adjusted relative ratio (aRR) of smoking
status, the smoking amount and the smoking duration were
calculated from the Cox’s proportional hazard model with
the never-smokers as a reference group and the Cox model
controlled for age, gender, precancerous lesions of CRC,
medication history of NSAIDs & antibiotics, the alcohol
drinking status and BMI.

Results : Compared with the never smokers, the aRRs
were 2.03 (95% Cl=1.02-4.03) and 1.36 (95% Cl|=0.80-
2.32) for the ex-smokers and current smokers, respectively.

Statistical significant trends were not observed for the
dose-relationship among the elderly, either for the mean
daily amount smoked (p for trend=0.28) or for the total
amount (p for trend=0.15). Still, the aRRs were 1.51 (95%
Cl=0.97-2.34) for the elderly who smoked less than 40
years and 2.35 (95% Cl=1.16-4.74) for the elderly who had
40 years or more of smoking (p for trend=0.06). Smokers
who started smoking before the age 20 had an increased
aRR of 2.15 (95% Cl=1.17-3.93) compared to the never
smokers.

Conclusions : After controlling for age, gender,
precancerous lesion of CRC, medication history of NSAIDs
& antibiotics, the alcohol drinking status and BMI, smoking
increases the risk of colorectal cancer among elderly
people. The age when starting smoking is also important.
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Table 1. General characteristics of study participants ATA WEo] G2 ZoA AeE A o
2 wdlo] T8A AT 0|23 3}
Age atentry(yr) 8,744 6200% =TS E%—Oﬂ_ " LME];(_] 5} o)
07 2908 i Aolq A S8R B AT EAD
70-74 1,568 11.12% [¢} B - )\],i—‘A],Oﬂr% -
7579 838 6.30% % tﬁ‘q\_g] H]ﬂg’,] ?‘5:'7]_‘_:—-—_-5‘4 L}E]‘C;H;)\} a ;
80 AFET L ATA =
G P o Aol Al e o i] Ao A 9
o, AR 1 Y P
Smoking Status 9788 Gg-ggg L5 AEFANAY &5 s 2
-smoket Ho% ~ 1 =
g;_x;;rgl?err 1o 320 +£226 2 Wgab] off L, 2o %_01 EH 1
Total smoking amount 291 + 100 5 537} LERL] 9 A= =88 A7
Smoking starting age 3232 22.92% 2 ) . = 28], =3k
Current smoker %4 + 166 FQF 23] A& ook shd 28], E 3t
king amount 41111 ELe 20
Smoking g e B AHEE BRA A AABE R B
Alctbol consumption 9721 el AFHETL Eo A B R 6] WA DF B
Non-drinker 828 0170 -
Ocsasonal e 2,695 1115 A= 1252 ok thgetate ‘?:i
oo > o B0 A48 R ek
K e g % 599 BT AL 499
% : ]
il o134 e W42 B o BADES 5%
L4170 -~ -
Unfen o13 TFHg AT
BMI 1,795 1273%
<185 6,767 47.98? .
SmE v
230-24, 2044 :
250 < 786 551% 8 o
Unknown 389% B A3 AT A A= = 14,0969 O
Eating habit . 6,190 .09% - - oo
vfgemblepmfered 5078 36_01«;5 2 301 3 46048, =91 014 94020 0
! " e
Vi 2 o = 7450 0k 93 $528 712
Regular NSAIDs medication history 1,591 11.28% 287307 F 2273 7|7k 123,124
Yes 12,512 88.72% oL] L'q o)5i)
No - . [ 14 2T — 1
Reglarantibjoics medicaon isory 66! b SE AYFAY FAGHY EEE
Yes 13442 9531% FE AT ool S
No o FAT0) 69.44%, AATA T AAF
R oy " o5 o 3 2 ]L 2288%Q] Ao ® 2
Yes 14092 992% A0) 27} 7.68%3} 22. ST qu o
N : b= ool = 1 =) \_Z
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N - Ry
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Table 2. The relative risk(RR) and 95% confidence interval(Cl) of colorectal cancer according to A XA ) A 28 S E Rt
smoking habit S-oJ3vi4z gholg gl om AHESHA of
Sample size Person years Cases cRRO3%CD)  aRR' (95%CI) A4S nedle] Al i——[’—/ﬂ gﬂi A4
Smoking status A 2EA Y %“MH AHE, A7 3 vg
Non-smoker 9,788 85,474 57 1.00 1.00 - < -
Ex-smoker 1,083 9,289 14 227(127407)  2.03(1.024.03) =2 A% A3 n gt wlste] 37
e 261 % 13808219 L6002 Fed o)A 2,03 (95% Cl=1.024.03), &
Smoking experience ‘ ZH —3—9*11}01] H 1.36HH (95% Cl= 0.80—2.32)
Non-smoker 9,788 85474 57 100 100 won oAk 2 AsEAo
Experienced 4308 37650 40 160(107239)  1.51(093-246) iHE}x o}j’ Ao e ;c; J
L=z o Z>
*RRs by Cox proportional hazard model ' - waEA ok (p for trend=0.26). %%
t Adjusted for age at baseline(5 years interval), gender, precancerous lesion of CRC, medication history of NSAIDs & AL v AT A AP Lo E o] 7R3
antibiotics, alcoho! drinking status and BMI =
+ p-value by likelihood ratio test for trend 3% E A5l edTol vlstd 9 A E
oA 9 Y& o] 1514 (95% Cl=0.93-2.46)
Table 3. lr?]% I(riﬁlgtzla\!/;‘ao[l;l;(RR) and 95% confidence interval(Cl) of colorectal cancer according to 2 EAH 02 8-93x] 9} (Table 2).
Sample si P C RR(95%CI)  aRR' (95%CI) E3S WAT ShEgd R AT
s e N T ABARS HFgele) 2Ae0 v E
Daily smoking amount o] Wl 3 5 ojzko] u} 7
Non-smoker 9,788 85474 57 1.00 1.00 LXM] Jate] stFg At FATol w3
< 05 pack 398 3466 4 174 (063480)  1.56(0.564.35) K 7} 23} 31 7} o]} 3 7+ 230l
05-1 pack 1,659 14,607 20 205(123342)  1.77(1.03-3.05) 3, W g 2 o HL Iof, & 4 23
>1 pack 2251 19578 16 123071214)  095051-176) T A e o] 2+ 1.568) (95%
pfortrend! 0% 028 CI=0.564.35), 1779 (95% Cl=1.03-3.05), 1
Smoking experience » 5 . I 11 u
Non-smoker 9,788 85474 57 100 100 #aL 0'9_5 i (25% C_=(l'5 j76)i HEE
< 20 packyr 3 6492 6 138(060321) 120052322  °0 AFA FrPH L A2EA] ggkt}
20 - 40 packyr 3338 29,089 2 161 (104249) 163 (097-2.74) 5 216l 2B
> 40 packyr 238 2,069 2 207(065662) 096 (027-342) (p for trend=0.28). | F-Axte]| W]3ted F5
pfortrend * 0.02 0.15 deFo] 20 -\ o) 8}, 20 7-d 2340 7+
* RRs by Cox proportional hazard model =] 1d = o AL
T Adjusted for age at baseline(5 years interval), gender, precancerous lesion of CRC, medication history of NSAIDs & ! O] o}, 40 Q‘ d }‘ﬂl'c‘)‘] il'/] EH THE }\g
antibiotics, alcohol drinking status and BMI Ad & 42 1.299) (95% CI=0.52-3.22),

* p-value by likelihood ratio test for trend 163 HH 95% Cl=097-2. 74) 5 E] 70, 96HH

Table 4. The relative risk(RR) and 95% confidence interval(Cl) of colorectal cancer according to (95% C1=0.27-3. 42 o SR AT

smoking duration 3 np7 A 2 Mg A 2714 gko| ity
Sample size Person years Cases cRRO5%C)  aRR' (95%CI) 2= %Sk (p for trend=0.15)(Table 3).

Smoking duration % ]X]' O]Ti EH%“"/] t‘“ﬂ Oﬂ 3540
Non-smoker 9,788 85474 57 1.00 1.00 o ¥ 1.0,
< asyr 3646 31959 31 146(094226)  151(097-234) k_—“] Alake] Aztatotol g 1 stol
> 45yr 662 5691 9 239(L18482)  235(1.164.74) EA7)7E 4538 7)F 0 7 HEglEle] 2
pfortrend t <001 <001 . -

Smokin sarng e e P B I SSpIERY
Non-smoker 9,788 85474 57 100 100 453 olakel 13} 45 3ol o] ot
> age 20 3211 27,846 27 146 (092231) 103 (060-1.79) .
< age20 1097 980 13 98100362 21501739 FRAAGO] 42 151 (95% CI=097-
p for trend * 002 006 2.34)9} 2358 (95% Cl=1.16-4.74) 27}

* RRs by Cox proportional hazard model

t Adjusted for age at baseline(5 years interval), gender, precancerous lesion of CRC, medication history of NSAIDs &
antibiotics, alcohol drinking status and BMI

* p-value by likelihood ratio test for trend

2 AT B NI AL E VE0
2 F9E 2041 migkel] A &shz 320
A ol o) ARehe 2o LY PES
0739 E Bstgnt o 3 Rat 2 BURG, A pRbieel 92 AU FATA W3 07 £
A8A Acko] Moto] BAH AFS Fo & d g U AP Ee 44 2154 (95%
VN o Ak 497k 7 011*1 °‘°i, A, S, A (A, B F2, v Cl=117-3.93)9 1.03U) (95% CI=060-1.79)
Aol WA TGk Ak BF 1008 & 2 ueht A#gAY S A %S B2
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2 5 Ao AANCE FYotA oF 74 AEY fFol A S 24
T A0R ey *ét’é‘i FEeA o RIS AP, AT e, &

3o
bl

5
1=]

0%k
ox
L
1o,
> O
>
@, o e rld



k3,

ol A 654 A9 &

QAL 93 vl E ALl vldto] A
AGToAM SAH R F5HA F715
7 Fkoy ST 1“% T °“;i
ot 2y &4 73?4%
AATAF O BE319S A l H:Loﬂ
A A AE Skl el Ao
3L, HAF AT AT FAo] hgee
AFE T/ E Bl o}‘}it}. 29

-d ?fixﬂzfdfzmﬂbﬂ p<0.01), T4
Aol g o| 2ok (HAFAT 29.1
A, BAZAT 324; p<00l) A& 13}
AE Hol Fo) dhget “E“M?j—% F
7M7Y, S8Rk BA 2 918k o]
dARE EE3GS S AT F Y
o}, 85k oh e} o] & $t A 7}+= Slattery

A

X

[16)F Terry 5 [18]2] A2 Tl A

Zd @, dAZFARY B¢
3 EAE S sk vk A7
@9 Af 5dy é A Fs}
74]5:14 o] 121_ b‘
7] jEog *MEJ %E}.
A F4F T2 EAEA
of AAFATANA B2 A
}-l 0 .,4H17<1 o}— @J,].a]. gﬂ%
olof 242l gF-nk3-a 741
Fout FHAFAFIY 3
A FAHSE ot &3l =
golglA] ok}, 73y B dpas A
HAQ 7t AFgo] BEHA 2 AL
i e B e P I e B
%Mi ¥ ZA7} A FE 5F
TEHFol o 7 ol3kl T FF
&o] 4031- o]3lel FollA iR Ay
Aol 7t 1730 9k 1568 F7Het Wi,
LEF] FATNA o] AE 2 S}
7} AR ok o) MY A F7175 8o
HAE R e goldt 4= 91g =y,
thgeto] 3910 2 Qlate] A A o
2 BAsh= gho] ofEhs JOoE 4
= 4= 9% 7ot} 2002 [ARCO A 3
3t vpol] oJsbel Sl e AR

L oy i offt 32 _ra

03:
o
i
N

n:
r J
ek
-
b4

o Mo
o o
Y

My e
RIJp-2

=

ol

=

ok

o
o

2
-
=

o,

wfe S

e e
2 o

S ol

5o 0\‘5‘
010 ok

0
-

00

|
o)

)
fu

g2

©.
rir
n2

O:

sy i

e
ofr

5=l Pl M &

QA uMEAZ BREHA it 23]. &,
L] FATE tAYol ulste] 4
7 A Hedo] geld Agh (Y
FH o} B2 EuH AL, HE D
Ag s A4 H A H Y, 5 T
7k, Az ek AR 133 et 7))

28] AJH o)A

omug BE: 94 A2A 7} Z7heh= A
EO]EV}, 1EFY FALAMT 2

I S oag

m&
>.
>,

o
N

X,

;
o_>.:

o
j==

= Q

N5
ol

g 4

2

o =
>,
e 1o L 2 o2 nl

7} 654
iOJOH}E @% Olﬂif& A= A
thz Azt
EE FA7IzEo] 45 o] skl T
(aRR=1.51)7} 2 3}¢1 7+ (aRR=2.35)7J°ﬂ 2l
X]—OM:I]—)@H 644 }\-]%11 §7].7g
trend=0.01)0] #&d A= 5 %“’ﬂ
A JEEHA oL EFNSHAE AA
she Zajet Azd ol d4-d
T F4o] 54 ol ol ¥z A o
ke A7 F 27D A o 288k,
o gtol WAy 8t7) 74A] 35-40\ 0] <)
A|zto] Z#ateio} Sk 714 [11,12]3%
A 1 o A AAle w5 o
R e AR 0 P e (R e i
Al FAgRGE gAY st
7o & 71 ES frol wet
ok 9 o] 713ttt AL A E

=

,,
X

—_

i

% 9% Rltk WlEA W FA8R
o) & 2HE AN §9 dget

il

AP L SHAE Es
AN AT F 15 AFTULIEAT
(American Veteran Cohort) [14]= T #t2)
SAYYo] HEA 02 2L T
shd, o5 QA7 (Physicians
Health Study) [17)9+ ~9dl 45073 E
-1 (Swedish Twin Cohort Study) [18], 7L}
o =954 214+ (Canadian National
Breast Screening Study) [19]0] 41+ 1] A4
A 7173 %o] BEE o oje e A
< & AFN T A A o] gt A3}

o

A hgel By AR BN 127

= B g7} s ggate e
ga7] 8 FH oz AR go}
Eodny Ao AEA o] L2314 7]
dote Ao et AR T
Al Hglet £ glong HAA o7 o
B FAFH} F FNMNY ARE 5
Ad7) Brke 54 A71ER FA%S
ZAH= Z10] e v A s Wi o 7
of et

re
off
=

a2 e Bt
Al A E T B
IZE ATHHE 2]
= ul, YR WSl g AHE s}
7l Btbe 398 Ao 7 Q3 Al
o Jgko g pe|F oo} & Zlojt}. ofA|
oI U oR Sty TTEATE
= Y =335 EQT (Japan Collaborate
Cohort, JACO) [2119} ¥ & A4 ZSEN
T (Japan Public Health Center-based prospect-
ive study, JPHC) [22)7} Q1 o, o] &= A+

oA BF Foo] A% f8s 57t
NS gostd ot &7-as AA 9
PR AfslHy B A7degdr o
Az,
AlE 4
&S A, 20Aﬂ o) gt
To] ] F ol B]s}ed
1

Nlo Rl ot
oM T3

o 2
N4

[o H

b

ox

N

o

=

Z

oloh oy
r 9 i
o.Ez‘.
=2,
%
=
OEi
o2
1o,

123

o
=)
2
re ox

{
rlr o ol

3

O

J 1

i

o

Ho ol mlm

2 n°‘ rlr

15HH (p=001) Z7}3}
SREEEEDE
%%Qrgwﬂﬂﬂ”%
YER2oky 59 ket

M-S F4 9] Aol o
12 hgore] Wkt of 7103
= wolu, o]y T dekabg & v
ohell wigke] 10thell &g stod
o}, 71E2] A1E [11,12,14]00
_,464 &7}20] ok 15 ZHH a7
A o2l A= d=o
o 7] o]._ Ao 7 A 7Zk=)
At ubze Y HE
AT AN, FEEY F
g ere] WAl Frtstke 2
7 l H]&tof o 24
5] e A| Ebeat

ox
lo

-IPN
U

ol
ﬁ—‘

=Y,
o for mjo n@ o Ho

4>

}

mE
[o3

H g
fopok e

ok Lp gy B o Bopeh O ox N
RS

flo hu ob
ElMgLﬁru}LQLu,
gfr&HL

B_-Ek\klOEr&FlmrlrmE‘:mﬁ—hr_QMmEln

Q.
mn_qo

(E o

2o
t

N
~
=2

iy i R
)
=
2,

W o
HU ol



B
ol
ol
oY
2
ok

re
g >
B

do

2 @ o
o3 N glog
2 o

¥ 1o T4

e

rir o
=

© =
N
BASA:

>
1o
4
—\|I—'rJ
Ny
a off 2 M
2 oo 2 Y

=l
A
o mx
o
_OTL"
b2
S
=
o
o2
o

o i, o
Y

A, ABBEE ol E E e,
A Ag QdedT} o}/\,L]E] H| A H| 20]
oA 29 59 FBAIEY 5 AT
oA 22lah) ke 98 2 elel o)
B Eo] AT & 9lr}. i ¥
1;“6‘}— X—]E7].7«]7]-7‘:4';ﬂ‘3_/] H]—\:llj Oi 1124
"X*EM Ak, A4 LR e 4

= AF R o} e o] %8 A EAH

5} 2
%@@E445ﬂ TAE
ﬂﬁQbﬂﬂH%@ﬂﬂAE%%HQ
7198l 80| doitE 7HeAE T
Bl e}, CYPIAIO|V} NATI, NAT2 2
GSTMI 78 RS 713 39 #44
o] o] Z tiet WA o FEE n|A A
ojgtE 7ol Aol AAH oY
131,321 o] ol T 3t A} = A ot
£ A7 o] =& 654 o] =4
& AEZAA Y FEE Apalo] A
Sl 1 715t ofgwol dls 4 Atk
wehA o] 7o B3A7} A5 Al
gt} 243 BoEN A e g2 @
<7148 7}—”—”01 lom, H3a7} 3
Y FHFH 2T ARt 738t
AHBR *‘xﬂﬁ.ﬁ} AA 7152 & %E}
T2y & A7elA ElE deSHE
HEH 7T FATA FAEL 5
A GEA 2 SHAE 7Y
7} A JERG OB 2 [26], 5] 5 O
S gt HjEo| Exjgit} slr

_L,;g_vg
U oo oft 2
Sa R AU r:iﬁ

i
2

So
©
yo et

?‘Oﬂ 9lo] 3
ARA A% 7}*}%5]71‘: 8t
3 AT} )Y TS A
71 well, A7
Aol B A8} 7

il
o2
Bl
ok
r&
fa v
[
1:1: rIE

1

1‘
N
=
R - Sy =)
9 okl of
ol
b

rir
D)
i—";

a2 & 0 ok

71015}.

% ol ¢ H“M P& 57

o s 71 e 27
L_‘er% oﬂ xl-%. } PAR] ol d], & ¢ :[Loﬂ

A Fa gohaaze) 3-8
Ag 223 A g EAe] @

olatql 23 FEAHo] 402 ol
ol Fojj A} thAe kA 9B o) 72k 1730
9} 1.568) F718k on, w3t F917]7ko)
45 ols}el T (aRR=1.51)3 23<!
(@RR=235)7rll th g A o 434
F7H3 %o] AR AT T FHAZ
Aol WE thdete A EE A
3 Az} 204 vt FAE AlFste
o] o] FA Tl Hlsto] thakek A Yo
2154 ket Ag Elsto] FHAE
Ao AR S FAT <

M

d

_HJHHN‘J

30
39
T

oo J
.
ol
re ox
ol Ho
o oo
oy Mo =

[
HU

ox dil o%
U o o 2 o
N
o
oy el oy 8 J

=

o2
o
T

oo
i ox

lo &

9o AR S HE 5 UL A0 A%
ftk. B0] EA73%0] el =)
& 710191%0) 42159 ok

AR gAY RE FHEggdog
ol th Aot At a = g gAY
Ao 2 g} wehr & FALZ
a8 #A3lel 53] SS9 271
& WA A A Ho] FE | ojopzltt,
e

L EAA. T34, 2001

2. 5 AR AT B AR 1983-2003

3AEA AT I A EA] A
S 1993-1997

4. Parkin DM, Whelan-SL, Ferlay J, Teppo L,
Tomas DB. Cancer Incidence in Five
Continents. Vol 8. Lyon, France: International
Agency for Research on Cancer, 2003

5. Greenwald P. Colon cancer overview. Cancer
1992; 70: 1206-1215

6. Potter JD, Slattey ML, Bostick RM, Gapstur
SM. Colon cancer: a review of the
epidemiology. Epidemiol Rev 1993; 15: 499-
545

7.Peipins LA, Sandler RS. Epidemiology of
colorectal adenomas. Epidemiol Rev 1994; 16:
273-297

8. Boutron MC, Faivre J, Dop MC, Quipourt V,
Senesse P. Tobacco, alcohol, and colorectal
tumors: a multistep process. Am J Epidemiol
1995; 141: 1038-1046

9.Giovannucci E, Martinez ME. Tobacco,

colorectal cancer, and adenomas: a review of the
evidence. J Natl Cancer Inst 1996; 88: 1717-
1730
10. Terry MB, Neugut AL Cigarette smoking and
the colorectal adenoma-carcinoma sequence: a
hypothesis to explain the paradox. Am J
Epidemiol 1998; 147: 903-910
11. Giovannucci E, Colditz GA, Stampfer MJ,
Hunter D, Rosner BA, Willett WC, Speizer
FE. A prospective study of cigarette smoking
and risk of colon adenoma and colon cancer in
U.S. women. J Natl Cancer Inst 1994; 86:
192-199
12. Giovannucci E, Rimm EB, Stampfer MJ,
Colditz GA, Ascherio A, Keamey J, Willett
WC. A prospective study of cigarette smoking
and risk of colon adenoma and colon cancer in
US. men. J Natl Cancer Inst 1994; 86: 183-
191
13. Giovannucci E. An updated review of the
epidemiological evidence that cigarette
smoking increases risk of colon cancer.



Cancer Epidemiol Biomarkers Prev 2001; 10:
725-731

14. Heineman EF, Zahm SH, McLacughlin JK,
Vaught JB. Increased risk of colorectal cancer
among smokers: results of a 26-year follow-up
of us veterans and a review. Int J Epidemiol
1995; 59: 728-738

15. Engeland A, Andersen A, Haldorsen T, Tretli
S. Smoking habits and risk of cancer other
than lung cancers: 28 years™ follow-up of
26,000 Norwegian men and women. Cancer
Cause Control 1996; 7: 497-506

16. Slattery ML, Potter JD, Friedman GD, MA K,
Edwards S. Tobacco use and colon cancer. Int
J Epidemiol 1997, 70: 259-264

17. Sturmer T, Glynn RJ, Lee IM, Christen WG,
Hennekens CH. Lifetime cigarette smoking
and colorectal cancer incidence in the
Physicians’ Health Study L J Natl Cancer Inst
2000, 92: 1178-1181

18. Terry P, Ekbom A, Lichtenstein P, Feychting
M, Wolk A. Long-term tobacco smoking and
colorectal cancer in a prospective cohort study.
Int J Cancer 2001; 91: 585-587

19. Terry PD, Miller AB, Rohan TE. Prospective
cohort study of cigarette smoking and
colorectal cancer risk in women. Int J Cancer
2002; 99: 480483

20. Limburg PJ, Vierkant RA, Cerhan JR, Yang
P, Lazovich D, Potter JD, Sellers TA.
Cigarette smoking and colorectal cancer: long-
term, subsite-specific risks in a cohort study of

el AT A

postmenopausal women. Clin Gastroenterol
Hepatol 2003; 1: 202-210

21. Wakai K, Hayakawa N, Kojima M,
Tamakoshi K, Watanabe Y, Suzuki K,
Hashimoto S, Tokudome S, Toyoshima H, Ito
Y, Tamakoshi A; JACC Study Group.
Smoking and colorectal cancer in a non-
Western population: a prospective cohort
study in Japan. J Epidemiol 2003; 13: 323-332

22. Otani T, Iwasaki M, Yamamoto S, Sobue T,
Hanaoka T, Inoue M, Tsugane S; Japan Public
Health Center-based Prospective Study Group.
Alcohol consumption, smoking, and
subsequent risk of colorectal cancer in middle-
aged and elderly Japanese men and women;
Japan Public Health Center-based prospective
study. Cancer Epidemiol Biomarkers Prev
2003; 12: 1492-1500

23. IARC. Monographs Programme on the
Evaluation of Carcinogenic Risks to Human.
Tobacco Smoking and Tobacco Smoke.
Lyon, France: International Agency for
Research on Cancer, 2002[Vol 83.]
%, A% R ABAR ZAEA R 22003
25. WHO. Tobacco or Health: A Global Status
Report. World Health Organization, 2003
26. Byung-Joo Park, Dae Sung Kim, Hye Won
Koo, Jong Myon Bae. Reliability and validity
study of a life style questionnaire for elderly
people. Korean J Prev Med 1998; 31: 49-58
(Korean)

27. Jensen OM. Different age and sex relationship

Fas g vy ggae Bay 129

e

for cancer of the subsites of the large bowel. Br
J Cancer 1984; 50: 825-829

28. Chao A, Connell CJ, Jacobs EJ, McCullough
ML, Patel AV, Calle EE, Cokkinides VE,
Thun MJ. Amount, type, and timing of
recreational physical activity in relation to
colon and rectal cancer in older adults: The
cancer prevention study II nutrition cohort.
Cancer Epidemiol Biomarkers Prev 2004; 13
2187-2195

29. Slattery ML, McDonald A, Bild D, Caan B,
Hilner J, Kacobs D, Liu K. Associations of
body fat and tis distribution with dietary intake,
physical activity, alcohol and smoking in
blacks and whites. Am J Clin Nutr 1992; 55:
943-949

30. Ronneberg A, Lund KE, Hafstad A, Lifetime
smoking habits among Norwegian men and
women born between 1890 and 1987. Int J
Epidemiol 1994; 23: 267-276

31. Timersa EW, Kampman E, Bueno de Mesquita
HB, Bunschoten A, van Schothorst EM, Kom
FJ, Kromhout D. Meat consurnption, cigarette
smoking, and genetic susceptibility in th
etiolocy of colorectal cancer: results from a
Dutch prospective study. Cancer Cause
Conrtol 2002; 13: 383-393

32. Clatey ML, Samowitz W, Ma K, Murtaugh
M. Sweeny C, Levin TR, Neuhausen S.
CYP1ALl, cigarette smoking, and colon and
rectal cancer. Am J Epidemiol 2004; 160: 842-
852



