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Supplementary Table 1. List of 102 excluded publications (65 ineligible and 37 with duplicated 

results) for the review and meta-analysis, and corresponding reason of exclusion. 

 

First author (year) 
Study 

design 
Reason of exclusion 

Ineligible articles 

Al-Saleh et al. (2008) [1] CC Controls with cancer 

Baron et al. (1998) [2] CCa RR for colorectal adenoma 

Bongaerts et al. (2006) [3] CCb RRs and 95% CIs not reported 

Boutron et al. (1995) [4] CC RRs for colorectal adenoma 

Butler et al. (2003) [5] CC RRs and 95% CIs not reported 

Centoze et al. (1994) [6] CC RRs and 95% CIs not reported 

Chen et al. (1997) [7] CO 95% CIs not reported and not computable 

Choi & Kahyo (1991) [8] CC RRs and 95% CIs not reported 

Dales et al. (1979) [9] CC RRs and 95% CIs not reported 

Doll & Peto (1976) [10] CO RRs and 95% CIs not reported 

Doll et al. (1980) [11] CO RRs and 95% CIs not reported 

Doll et al. (1994) [12] CO 95% CIs not reported and not computable 

Doll et al. (2005) [13] CO 95% CIs not reported and not computable 

Dorn (1960) [14] CO RRs and 95% CIs not reported 

Friedenreich et al. (2006) [15] CO RRs and 95% CIs not reported 

Garland et al. (1985) [16] CO RRs and 95% CIs not reported 

Hagiwara et al. (2005) [17] CC RRs and 95% CIs not reported 

Hammond & Horn (1958) [18] CO RRs and 95% CIs not reported 

Hammond (1966) [19] CO RRs and 95% CIs not reported 

Il’yasova et al. (2003) [20] CC RRs and 95% CIs not reported 

Jain et al. (1980) [21] CC RRs and 95% CIs not reported 

Jarebinski et al. (1988) [22] CC Non-English report 

Jarebinski et al. (1989) [23] CC 
Reference category is non-smokers (former smokers 

included) 

Jiang et al. (2006) [24] CC 
Reference category is non-smokers (former smokers 

included) 

Kabat et al. (1986) [25] CC RRs and 95% CIs not reported 

Kahn (1966) [26] CO RRs and 95% CIs not reported 

Kato et al. (1990) [27] CC Controls with cancer 

Kim et al. (2006) [28] CO Non-English report 

Kimura et al. (2007) [29] CC RRs and 95% CIs not reported 

Kondo (1975) [30] CC Non-English report 

Kono et al. (1987) [31] CO 
Reference category is non-smokers (former smokers 

included) 

Lafuente et al. (2000) [32] CC RRs and 95% CIs not reported 

Levi et al. (1999) [33] CC RRs and 95% CIs not reported 

Liao et al. (2007) [34] CC RRs and 95% CIs not reported 

Lima et al. (2006) [35] CC Non-English report 

Little et al. (2006) [36] CC 
Stratification for CYP1A1 gene is not mutually 

exclusive 

Longnecker (1990) [37] CC RRs and 95% CIs not reported 

Matsuo et al. (2002) [38] CC RRs and 95% CIs not reported 

Moura et al. (2014) [39] CO Controls with cancer 
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First author (year) 
Study 

design 
Reason of exclusion 

Murata et al. (1996) [40] CCa 
Reference category is non-smokers (former smokers 

included) 

Murata et al. (1999) [41] CC 
RRs and 95% CIs are reported only for intensity as 

a continuous variable 

Nagata et al. (1999) [42] CO RRs for colorectal adenoma 

Nkondjock & Ghadirian (2004) 

[43] 
CC RRs and 95% CIs not reported 

Ping et al. (1998) [44] CC RRs and 95% CIs not reported 

Rogot & Murray (1980) [45] CO RRs and 95% CIs not reported 

Skjelbred et al. (2006) [46] CC RRs and 95% CIs not reported 

Staszewski (1969) [47] CC RRs and 95% CIs not reported 

Steindorf et al. (2005) [48] CC RRs and 95% CIs not reported 

Steinmetz et al. (2007) [49] CC Non-English report 

Suadicani et al. (1993) [50] CO RRs and 95% CIs not reported 

Tajima et al. (1985) [51] CC 95% CIs not reported and not computable 

Terry & Neugut (1998) [52] CC RRs for colorectal adenoma 

Theodoratou et al. (2007) [53] CC RRs and 95% CIs not reported 

Tiemersma et al. (2002) [54] CC RRs for colorectal adenoma 

Vobecky et al. (1983) [55] CC 95% CIs not reported and not computable 

Vogel et al. (2007) [56] CCa RRs and 95% CIs not reported 

Wang et al. (2006) [57] CC RRs and 95% CIs not reported 

Watanabe et al. (1984) [58] CC Non-English report 

Williams & Horm (1977) [59] CO Cohort of cancer patients 

Williams et al. (1981) [60] CO RRs and 95% CIs not reported 

Yamamoto et al. (2005) [61] CC RRs and 95% CIs not reported 

Yeh et al. (2005) [62] CC RRs and 95% CIs not reported 

Yoshida et al. (1992) [63] CC Non-English report 

Yoshida et al. (2007) [64] CC RRs and 95% CIs not reported 

Yuan et al. (1996) [65] CO 95% CIs not reported and not computable 

Eligible articles 

Agudo et al. (2012) [66] CO 
Included in Murphy et al. (2018) [67], Leufkens et 

al. (2011) [68] and Ordonez-Mena et al. (2016) [69] 

Agudo et al. (2012) [70] CCa 
Included in Murphy et al. (2018) [67], Leufkens et 

al. (2011) [68] and Ordonez-Mena et al. (2016) [69] 

Akinyemiju et al. (2017) [71] CO Included in Ordonez-Mena et al. (2016) [69] 

Andersen et al. (2009) [72] CCa 
Included in Hansen et al. (2013) [73], with a fewer 

cases and less information available 

Andersen et al. (2010) [74] CCa 
Included in Hansen et al. (2013) [73], with a fewer 

cases and less information available 

Andersen et al. (2015) [75] CCa 
Included in Hansen et al. (2013) [73], with a fewer 

cases and less information available 

Batty et al. (2008) [76] CO 
Included in Morrison et al. (2011) [77], with a fewer 

cases and the same information available 

Chia et al. (2006) [78] CC 
Included in Gong et al. (2012) [79], Gong et al. 

(2016) [80] and Poynter et al. (2009) [81] 

Cleary et al. (2010) [82] CC 
Included in Gong et al. (2012) [79], with lower 

number of cases and less information available 
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First author (year) 
Study 

design 
Reason of exclusion 

Cotterchio et al. (2005) [83] CC 
Included in Gong et al. (2012) [79], with lower 

number of cases and less information available 

Doubeni et al. (2012) [84] CO Included in Ordonez-Mena et al. (2016) [69] 

Gao et al. (2007) [85] CC 
Included in Gao et al. (2010) [86], with a fewer 

cases and less information available 

Gao et al. (2008) [87] CC 
Included in Gao et al. (2010) [86], with a fewer 

cases and less information available 

Giovannucci et al. (1994) [88] CO 

Included in Gong et al. (2012) [79], Kenfield et al. 

(2008) [89], Drew et al. (2017) [90], Gong et al. 

(2016) [80] 

Giovannucci et al. (1994) [91] CO 
Included in Gong et al. (2012) [79], Drew et al. 

(2017) [90], Gong et al. (2016) [80] 

Hansen et al. (2009) [92] CCa 
Included in Hansen et al. (2013) [73], with a fewer 

cases and less information available 

Heineman et al. (1994) [93] CO 
Included in McLaughlin et al. (1995) [94], with a 

fewer cases and less information available 

Holm et al. (2018) [95] CO 
Included in Hansen et al. (2013) [73], with a fewer 

cases and less information available 

Jin et al. (2005) [96] CCa 
Included in Jin et al. (2017) [97], with a fewer cases 

and controls 

Kantor et al. (2014) [98] CCa,b 
Included in Gong et al. (2016) [80], with a fewer 

cases included. Overlap percentage is 94% 

Key et al. (2009) [99] CO 
Included in Murphy et al. (2018) [67], Leufkens et 

al. (2011) [68] and Ordonez-Mena et al. (2016) [69] 

Koh et al. (2011) [100] CCa 
Included in Tsong et al. (2007) [101], Odeggard et 

al. (2013) [102] and Shankar et al. (2008) [103] 

Kopp et al. (2015) [104] CCa 
Included in Hansen et al. (2013) [73], with a fewer 

cases and less information available 

Kury et al. (2007) [105] CC 
Included in Gong et al. (2016) [80], with the same 

information available 

Lemogne et al. (2013) [106] CO 

Included in Lemogne et al. (2013) [107], with 

similar number of cases and the same information 

available 

Lilla et al. (2006) [108] CO 
Included in Hoffmeister et al. (2014) [109], Verla-

Tebit et al. (2006) [110] and Gong et al. (2016) [80] 

Lilla et al. (2007) [111] CO 
Included in Hoffmeister et al. (2014) [109], Verla-

Tebit et al. (2006) [110] and Gong et al. (2016) [80] 

Liu et al. (2013) [112] CC 
Included in Liu et al. (2011) [113], with the same 

number of cases and same information  

Luchtenborg et al. (2005) [114] CO 

Included in Weijenberg et al. (2008) [115], with the 

same number of cases and less information 

available 

McCormack et al. (2010) [116] CO 
Included in Murphy et al. (2018) [67], Leufkens et 

al. (2011) [68] and Ordonez-Mena et al. (2016) [69] 

Paskett et al. (2007) [117] CO 
Included in Gong et al. (2012) [79] and Gong et al. 

(2016) [80] 
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First author (year) 
Study 

design 
Reason of exclusion 

Proenca et al. (2015) [118] CC 

Included in Fernandes et al. (2016) [119], with a 

lower of number of cases and the same information 

available 

Rudolph et al. (2012) [120] CC 
Included in Hoffmeister et al. (2014) [109], Verla-

Tebit et al. (2006) [110] and Gong et al. (2016) [80] 

Slattery et al. (2002) [121] CC 

Included in Slattery et al. (2004) [122], Slattery et 

al. (2001) [123], Slattery et al. (2002) [124], 

Samowitz et al. (2006) [125] 

Sorensen et al. (2008) [126] CCa 
Included in Hansen et al. (2013) [73], with a fewer 

cases and less information available 

Tillmans et al. (2015) [127] CO 
Included in Limburg et al. (2003) [128] and Limsui 

et al. (2010) [129] 

Zhong et al. (2013) [130] CC 
Included in Liu et al. (2011) [113], with similar 

number of cases and the same information available 

 

CC: case-control study; CO: cohort study, RR: relative-risk; CI: confidence interval. 
a Nested case-control study b Pooled analysis 
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Supplementary Table 2. Main characteristics of the 106 case-control studies on the association between cigarette smoking and colorectal cancer 

risk included in the review, and information contributing to the meta-analysis for overall colorectal cancer. 
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Adamowicz et 

al. (2015) [131] 
Poland 

2011-

2014 

M 

F 
H CR Col 

Age, sex, 

BMI, fam his 
136 137 X           

Ates et al. 

(2005) [132] 
Turkey 

2001-

2004 

M 

F 
H CR Hist Age, sex 181 204   X         

Atzmon et al. 

(2012) [133] 
Israel 

1989-

2007 

M 

F 
P CR Hist 

Age, sex, fam 

his, other 
11 296   X         

Banday et al. 

(2017) [134] 
India  

M 

F 

H 

P 
CR Hist Age, sex 142 184   O         

Baron et al. 

(1994) [135] 
Sweden 

1986-

1988 

M 

F 
P 

CR

C 

R 

CReg 

Age, sex, 

diet, BMI, 

phy act 

569 512 X X O X   X  X   

Barrett et al. 

(2003) [136] 
UK 

1997-

2000 

M 

F 
P CR Hist Age, sex 461 461 X X X    X  X   

Bener et al. 

(2010) [137] 
Qatar 

2003-

2008 

M 

F 
H CR CReg 

Age, sex, 

BMI, diet, 

fam his 

146 282   X         

Berndt et al. 

(2006) [138] 
USA 

1989-

200 

M 

F 
P CR CReg Age, sex 250 2224   X         

Boursi et al. 

(2014) [139] 
UK 

1995-

2013 

M 

F 
P CR CReg Age, sex 20,990 82,054 X  X         

Boyle et al. 

(2014) [140] 
Australia 

2005-

2007 

M 

F 
P CR Hist 

Age, sex 

BMI, alc, phy 

act, diet, 

diab, other 

872 972 X X O      X   

Chiu et al. 

(2001) [141] 
USA 

1986-

1989 

M 

F 
P 

CR

C 

R 

Hist 

Age, sex, 

BMI, fam 

his, diet 

685 2434 O O O O O  O O O   
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Choi & Kahyo 

(1991) [142] 
Korea 

1986-

1990 
M H 

CR, 

C, 

R 

Hist 
Age, sex, alc, 

diet, other 
130 390 O O O  O  O   O  

Cichoz-Lach et 

al. (2017) [143] 
Poland 

2008-

2012 

M 

F 
H CR Hist - 13 624   X         

Colussi et al. 

(2018) [144] 
Italy 

2005-

2013 

M 

F 
H 

CR

C 

R 

Col 

Age, sex, 

BMI, alc, 

diab, other 

224 1751   X         

Cross et al. 

(2014) [145] 
USA 

1993-

2011 

M 

F 
H CR MR 

Age, sex, 

BMI, other 
255 254    X  X  X    

Curtin et al. 

(2009) [146] 
USA 

1997-

2001 

M 

F 
P R CReg 

Age, sex, 

Alc, other 
750d 1201d           

KRAS 

BRAF 

CIMP 

MSI 

TP53 

D’Avanzo et al. 

(1995) [147] 
Italy 

1985-

1991 

M 

F 
H 

CR

C 

R 

Hist 

Age, sex, 

diet, meat, 

fam his, alc 

1584 2879 X X O X   X  X O  

Diergaarde et 

al. (2003) [148] 

The 

Netherland

s 

1989-

2003 

M 

F 
P C Hist 

Age, sex, 

diet, alc 
176 249           

KRAS 

MSI 

TP53 

Falkowski et al. 

(2017) [149] 
France 

2009-

2010 

M 

F 
H CR Hist 

Age, sex, alc, 

phy act, 

meat, other 

300 300   O    X     

Fathmawati et 

al. (2017) [150] 
Indonesia 

2014-

2016 

M 

F 
H CR Pat 

Age, diet, 

fam his, diab 
75 75   X         

Fernandes et al. 

(2016) [119] 
Brazil 

2010-

2013 

M 

F 
H CR Hist 

Age, sex, alc, 

other 
227 400   X         

Ferraroni et al. 

(1989) [151] 
Italy 

1983-

1985 

M 

F 
H 

CR

C 

R 

Hist 
Age, sex, alc, 

other 
750 1944 O O O O        

Freedman et al. 

(1996) [152] 
USA 

1982-

1993 

M 

F 
H CR MR 

Age, sex, 

BMI, fam 

his, alc, diet, 

meat 

163 326 X X O      X  TP53 

Freedman et al. 

(2009) [153] 
USA 

1991-

2001 
M H CP  

Age, sex, 

BMI, diet, 

fam his, phy 

act, other 

429 2833            
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Gallegos-

Arreola et al. 

(2018) [154] 

Mexico 
2013-

2016 

M 

F 
H CR Hist Age, sex, alc 347 456   X         

Gao et al. 

(2010) [86] 
China 

2000-

2002 

M 

F 
P CR Hist Age, sex, alc 315 438 X X X      X   

Ghadirian et al. 

(1998) [155] 
Canada 

1989-

1993 

M

F 
P C Hist 

Age, Sex, 

Fam His, 

other 

402 688            

Gong et al. 

(2012) [79] 
USAa,b 

1976-

2009 

M 

F 
P 

CR

C 

CP

CD

R 

MR 

Age, sex, 

BMI, alc, 

other 

6796 7770 X X   X  X  X O  

Gong et al. 

(2016) [80] 

Various 

countriesa,b 

1976-

2006 

M 

F 
P CR MR 

Age, sex, 

other 
11,218 22,598   X         

Goy et al. 

(2008) [156] 
Canada 

1992-

1994 

M 

F 
P C CReg Age, sex, diet 1722 2118            

Haenszel et al. 

(1980) [157] 
Japan  M H CR MR Age, sex 588 1176   X         

Ho et al. (2004) 

[158] 
China 

1998-

2000 

M 

F 
H 

CR

C 

R 

Hist 

Age, sex, phy 

act, fam his, 

alc, diet, 

other 

822 926 X           

Hoffmeister et 

al. (2014) [109] 
Germany 

2003-

2010 

M 

F 
P CR CReg 

Age, sex, 

BMI, diab, 

phy act, alc, 

fam his, other 

2916 3044 X X        X  

Hoshiyama et 

al. (1993) [159] 
Japan 

1984-

1990 

M 

F 
P 

CR

C 

R 

Hist Age, sex 258 1113 O O O O     O   

Hou et al. 

(2014) [160] 
China 

1986-

1988 

M 

F 
P CR CReg Age, sex 12,942 25,884   O  X  X     

Hou et al. 

(2014) [161] 
China 

2011-

2012 

M 

F 
H CR Hist Age, sex 204 204   X         

Hu et al. (2007) 

[162] 
Canada 

1994-

1997 

M 

F 
P 

C 

CP

CD 

Hist 

Age, sex, 

BMI, phy act, 

other 

1723 3097            

Huang et al. 

(2006) [163] 
USA 

1996-

2000 

M 

F 
P C CReg 

Age, sex, 

other 
646 1053            

Huang et al. 

(2015) [164] 
China 

2004-

2008 

M 

F 
H CR   Biopsy Age, sex 320 350   X         
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Inoue et al. 

(1995)[165] 
Japan 

1988-

1992 

M 

F 
H 

CR

C 

CP

CD

R 

Hist Age, sex 432 31,782   O         

Iswarya et al. 

(2016) [166] 
India  

M 

F 
H CR Hist Age, sex 94 94   O      X   

Jedrychowski et 

al. (2010) [167] 
Poland 

2000-

2008 

M 

F 
H CR Hist 

Age, sex, 

BMI, diet, 

other 

592 765   X         

Ji et al. (2002) 

[168] 
China 

1990-

1992 

M 

F 
P 

CR

C 

R 

CReg 
Age, sex, alc, 

other 
1805 1552 O O O  O  O  O   

Jin et al. (2017) 

[97] 
China 

1990-

2002 

M 

F 
P CR CReg 

Age, sex, 

BMI, fam 

his, alc, diet 

821 857   X         

Jing et al. 

(2014) [169] 
China 

2002-

2010 

M 

F 
P 

CR

C 

R 

Hist 
Age, sex, 

BMI, other 
545 522   O         

Kachuri et al. 

(2016) [170] 
Canada 

1994-

1997 
M P CR CReg 

Age, sex, 

BMI, alc, 

meat, phy 

act, other 

1771 1360   O      X   

Kato et al. 

(1990) [171] 
Japan 

1986-

1990 

M 

F 
P 

CR

C 

R 

Hist Age, sex 221 578 O O O         

Kato et al. 

(2013) [172] 
USA 

2003-

2005 

M 

F 
H CR Hist 

Age, sex, 

BMI, phy act, 

diet, fam his, 

other 

1795 2276 X X X      X   

Kim et al. 

(2003) [173] 
Korea  

M 

F 
H C MR 

Age, sex, 

BMI, alc, 

diet, meat, 

phy act; fam 

his 

125 247            

Kontou et al. 

(2012) [174] 
Greece 

2009-

2010 

M 

F 
P CR MR 

Age, sex, 

BMI, fam 

his, phy act 

250 250   X         

Kontou et al. 

(2013) [175] 
Greece 

2009-

2010 

M 

F 
P CR MR 

Age, sex, 

BMI, alc, 
250 250 X X          
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fam his, phy 

act 

Kotake et al. 

(1995) [176] 
Japan 

1992-

1994 

M 

F 
H 

CR

C 

R 

Hist Age, sex 363 363 O           

Kune et al. 

(1992) [177] 
Australia 

1980-

1981 

M 

F 
P 

CR

C 

R 

Hist Age, sex 715 1024 X X X         

Lam et al. 

(2001) [178] 
China 

1997-

1999 

M 

F 
P CR CReg 

Age, sex, 

other 
27,507 13,054   X         

Le Marchand et 

al. (1997) [179] 
USA 

1987-

1991 

M 

F 
P 

C 

CP

CD

R 

Hist 

Age, sex, fam 

his, alc, phy 

act, BMI, diet 

1192 1192            

Lindor et al. 

(2010) [180] 
USA  

M 

F 
H CR CReg 

Age, sex, 

other 
940d 940d           MSI 

Liu et al. (2011) 

[113] 
China 

2007-

2010 

M 

F 
H CR MR - 784 813   X         

Luchtenborg et 

al. (2007) [181] 
USA 

1987-

1997 

M 

F 
P CR Hist 

Age, sex, fam 

his, diet, 

other 

1960 1959 X X O  X  X     

Mahfouz et al. 

(2014) [182] 
Egypt 

2010-

2011 

M 

F 
P CR MR 

Age, sex, 

BMI, alc, 

diet, meat 

150 300   X         

Minami & 

Tateno (2003) 

[183] 

Japan 
1997-

2001 

M 

F 
H 

CR

C 

R 

Hist 
Age, sex, fam 

his, alc, other 
488 2444 O O O  O  O     

Naghibzadeh-

Tahami et al. 

(2016) [184] 

Iran 
2012-

2014 

M 

F 
P 

CR

C 
Pat Age, sex, diet 317 634   X         

Newcomb et al. 

(1995) [185] 
USA 

1990-

1991 
F P 

CR

C 

CP

CD

R 

Hist 

Age, sex, 

BMI, alc, 

fam his, other 

779 2315 O O O  O  O   O  

Nisa et al. 

(2010) [186] 
Japan 

2000-

2003 

M 

F 
P CR Hist 

Age, sex, alc, 

BMI, phy act, 

fam his, other 

685 778   O      X   

Nothlings et al. 

(2009) [187] 
USA 

1993-

2000 

M 

F 
P CR CReg 

Age, sex, 

BMI, alc, 

fam his, phy 

1009 1522   O      X   
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act, meat, 

other 

Nusko et al. 

(2000) [188] 
Germany 

1993-

1996 

M 

F 
P CR Colo - 202 238   X         

Olsen & 

Kronborg 

(1993) [189] 

Denmark 
1986-

1990 

M 

F 
P CR Colo Age, sex, diet 49 362 X X O    X     

Peng et al. 

(2013) [190] 
China 

2006-

2010 

M 

F 
H CR Hist 

Age, sex, fam 

his, alc, diet, 

meat, other 

672 672   X      X   

Peppone et al. 

(2009) [191] 
USA 

1957-

1965 

M 

F 
H 

CR

C 

CP

CD

R 

Hist 
Age, sex, 

BMI, other 
1365 4096 X X O  X  X  X   

Peppone et al. 

(2010) [192] 
USA 

1982-

1998 

M 

F 
H CR CReg 

Age, sex, 

BMI, fam 

his, diet, 

meat, other 

1203 2406   X  X  X  X   

Pereira Serafim 

et al. (2008) 

[193] 

Brazil 
2002-

2003 

M 

F 
H CR MR 

Age, sex, alc, 

other 
114 114   X         

Peters et al. 

(1989) [194] 
USA 

1974-

1982 
M P 

CR

C 

R 

Hist 
Age, sex, 

other 
147 147 O X O X        

Poynter et al. 

(2009) [81] 
USA 

1998-

2005 

M 

F 
P CR CReg 

Age, sex, 

BMI, phy act, 

other 

2253d 4486d           MSI 

Procopciuc et 

al. (2017) [195] 
Romania  

M 

F 
H 

CR

C 

R 

Hist - 150 162   O         

Saebo et al. 

(2008) [196] 
Norway  

M 

F 
H CR MR 

Age, sex, 

diet, other 
198 222   X      X   

Samowitz et al. 

(2006) [125] 
USA 

1991-

1994 

M 

F 
P C CReg 

Age, sex, 

BMI, phy act, 

alc, diet, 

other 

1315d 2392d           
BRAF 

CIMP 

Sharpe et al. 

(2002) [197] 
Canada 

1979-

1985 

M 

F 
P 

CR 

C 
Hist 

Age, alc, 

other 
585 405   O      O   
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CP

CD

R 

Siegert et al. 

(2013) [198] 
Germany 

2002-

2005 

M 

F 
P CR Hist Age, sex 314 1002   X         

Siemiatycki et 

al. (1995) [199] 
USA 

1979-

1985 

M 

F 
P 

CR

C 

R 

Hist 

Age, Sex, 

Alc, Diet, 

other 

761 533   O      O   

Slattery et al. 

(1990) [200] 
USA 

1979-

1983 

M

F 
P C Hist Sex 231 391            

Slattery et al. 

(1997) [201] 
USA 

1991-

1994 

M 

F 
P 

C 

CP

CD 

CReg 

Age, Sex, 

BMI, phy act, 

fam his, diet, 

other 

1993 2410            

Slattery et al. 

(2003) [202] 
USA 

1997-

2002 

M 

F 
P R CReg 

Age, sex, 

BMI, alc, phy 

act 

982 1231            

Slattery et al. 

(2004) [122] 
USA 

1991-

1994 

M 

F 
P 

CR

C 

R 

CReg 
Age, sex, phy 

act, alc, BMI 
2166 2580 O O O  O  O  O   

Slattery et al. 

(2000) [203] 
USA 

1991-

1994 

M 

F 
P C CReg Age, sex 1510d 2410d           MSI 

Slattery et al. 

(2001) [123] 
USA 

1991-

1994 

M 

F 
P C CReg Age, sex 1428d 2410d           KRAS 

Slattery et al. 

(2002) [124] 
USA 

1991-

1994 

M 

F 
P C CReg Age 1458d 2410d           TP53 

Smits et al. 

(2003) [204] 

Various 

countrya 
 

M 

F 
H CR  Age, sex 874 2125   X         

Song et al. 

(2017) [205] 
Korea 

2010-

2013 

M 

F 
H CR MR 

Age, sex, 

BMI, fam 

his, other 

703 1406   X         

Steindorf et al. 

(2000) [206] 
Poland 

1998-

1999 

M 

F 
H CR Hist Age, sex 180 180 X X O         

Tavani et al. 

(1998) [207] 
Italy 

1991-

1996 

M 

F 
H 

CR

C 

R 

Hist 

Age, Sex, 

BMI, Alc, 

Diet, Phy 

Act, Fam 

His, other 

1953 4154 O O O O   O  O O  

Tiemersma et 

al. (2002) [208] 

The 

Netherland

s 

1987-

1991 

M 

F 
P CR CReg 

Age, sex, 

BMI, alc, 

diet, other 

107 600 X X O  X  X   O  
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Tuyns et al. 

(1982) [209] 
France 

1975-

1980 

M 

F 
P 

CR

C 

R 

 Age, sex 340 1976   O         

Van der Hel et 

al. (2003) [210] 

The 

Netherland

s 

1987-

1996 
F P 

CR

C 

R 

CReg 
Age, sex, 

BMI 
298 1000   X         

Verla-Tebit et 

al. (2006) [110] 
Germany 

2003-

2004 
F P CR MR 

Age, Sex, 

BMI, phy act, 

alc, fam his, 

diet, meat, 

other 

540 614     X  X  X   

Vidigal et al. 

(2017) [211] 
Brazil  

M 

F 
H CR Pat 

Age, sex, alc, 

diet, other 
152 321   X         

Wang et al. 

(2018) [212] 
China 

2008-

2013 

M 

F 
H CR Hist 

Age, sex, 

diab, BMI, 

other 

310 620 O X O X        

Wang et al. 

(2018) [213] 
China 

2014-

2016 

M 

F 
H CR MR Age, sex 147 114   O         

Wei et al. 

(2009) [214] 
China 

2002-

2008 

M 

F 
H 

CR

C 

R 

MR 

Age, sex, 

BMI, alc, 

fam his 

706 723 X X O         

Wu et al. 

(2009) [215] 
Taiwan  

M 

F 
H CR Pat 

Age, sex, 

diet, other 
258 533 X X O  X  X  X   

Xing et al. 

(2008) [216] 
China 

2005-

2006 

M 

F 
H CR Hist - 137 199   X         

Yamada et al. 

(1997) [217] 
Japan 

1991-

1993 

M 

F 
H CR Colo 

Age, sex, 

BMI, alc 
66 132 X O O X     X   

Yang et al. 

(2000) [218] 
USA 

1996-

1997 

M 

F 
H CR MR Age, sex 161 191 O O O        MSI 

Yeh et al. 

(2003) [219] 
Taiwan 

1995-

1999 

M 

F 
H 

CR

C 

R 

Hist Age, sex 727 736   O      O   

Yoshioka et al. 

(1999) [220] 
Japan 

1991-

1995 

M 

F 
H CR Hist  106 100   X         

Zhao et al. 

(2010) [221] 
Canada 

1999-

2003 

M 

F 
P 

CR

C 

R 

Hist 

Age, sex, alc, 

BMI, diet, 

diab, other 

702 717 X X X  X  X  X O  

Zhivotovskiy et 

al. (2012) [222] 
Russia 

2011-

2012 

M 

F 
P CR Hist 

Age, sex, 

other 
185 210   X         

Zhong et al. 

(2015) [223] 
China 

2010-

2013 

M 

F 
H CR Hist Age, sex 710 735   O      O   
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Total  

(1980-2018)c 
       114,142 273,988 37 33 80 10 15 1 21 2 29 8 10 

 

Alc: alcohol intake; BMI: body mass index; C: colon; CD: colon distal; Colo: colonscopy; CP: colon proximal; CR: colorectal; CReg: cancer 

registry; Diab: diabetes; F: females; Fam hist: family history; H: hospital, Hist: histology; M: males; MR: medical records; P: population; Phy act: 

physical activity; Pat: pathology; R: rectum; TSQ: time-since-quitting; X symbol indicates that estimates were provided in the original study 

publication; O symbol indicates that estimates were derived from the information provided in the original study publication.  
a Pooled-analysis; b Includes also nested case-control studies; c For status, intensity, duration, and TSQ, numbers indicate the number of studies 

providing information; d Number of subjects not included in the total, because overall estimates are already included in other articles; e the term ‘other’ 

in Adjustments column stands for all the adjusting variables other than age, sex, body mass index, alcohol, family history of colorectal cancer, physical 

activity, diet, meat intake and diabetes. 
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Supplementary Table 3. Key characteristics of the 82 cohort studies on the association between cigarette smoking and colorectal cancer risk included 

in the review, and corresponding information contributing to the meta-analysis for overall colorectal cancer. 

 

First author 

(year) 

Country 

(study 

acronym) 

T
y

p
e 

o
f 

p
o

p
u

la
ti

o
n

 

S
tu

d
y

 p
er

io
d

 

S
ex

 

S
u

b
ty

p
e
 

E
n

d
p

o
in

t 

S
o

u
rc

e
 o

f 
ca

se
 

a
sc

e
rt

a
in

m
en

t 

A
d

ju
st

m
e
n

ts
 f  

N
. 

C
a

se
s 

Cigarette smoking 

G
en

et
ic

s Status Intensity 
Duration 

 

Pack-

years 

T

S

Q 

C
u

rr
e
n

t 

F
o

rm
er

 

E
v

er
 

C
u

rr
e
n

t 

E
v

er
 

C
u

rr
e
n

t 

E
v

er
 

C
u

rr
e
n

t 

E
v

er
 

F
o

rm
er

 

Akhter et al. 

(2007) [224] 

Japan 

(MCS (1)) 

Living in rural 

area 

1990-

1997 
M CR i CReg 

Age, fam his, 

BMI, alc, phy 

act, diet, meat 

188    X  X      

Akhter et al. 

(2007) [225] 

Japan 

(MCS (1)) 

Living in rural 

area 

1990-

2001 
M CR i CReg Age 307 X X O         

Akiba & 

Hirayama 

(1990) [226] 

Japan 

(prefectures) 

General 

population 

1965-

1981 

M

F 

CR 

C 

R 

m CReg Age, sex 912 O   O        

Akiba (1994) 

[227] 

Japan 

(LSS) 

Atomic bomb 

survivors 

1963-

1987 

M

F 

CR

C 

R 

i CReg Age, sex 542 O O O         

Blakely et al. 

(2013) [228] 

New 

Zealand 

(NZCR) 

General 

population 

1981-

1986 

1996-

2001 

M

F 

CR

C 

R 

i CReg 
Age, sex, 

other 
13,098 X X O         

Bostick et al. 

(1994) [229] 

USA 

(IWHS) 

Women with a 

valid driving 

license 

1986-

1990 
F C i CReg 

Age, diet, 

other 
212            

Buron Pust et 

al. (2017) [230] 

UK 

(MWS) 

Women from 

breast screening 

1996-

2013 
F 

CR

C 

CP

CD

R 

i CReg Age 18,518 X X O X        

Carstensen et 

al. (1987) [231] 

Sweden 

(SC) 

General 

population 

1963-

1979 
M 

CR

C 

R 

m CReg Age, other 186 O O O O        

Carter et al. 

(2015) [232] 

USA 

(multiple 

cohorts)a 

- a 
2000-

2011 

M

F 
CR m CReg Age, sex 2103 X X O         
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Chao et al. 

(2000) [233] 

USA 

(ACS) 
ACS volunteers 

1982-

1996 

M

F 
CR m CReg 

Age, sex, 

BMI, phy act, 

fam his, diet, 

alc, other 

4432 X X O X  X  X  O  

Cho et al. 

(2015) [234] 

Korea 

(KMCC) 

General 

population 

1993-

2011 

M

F 
CR i CReg 

Age, sex, 

BMI, phy act, 

alc 

220 X X O    X  X   

Choi et al. 

(2017) [235] 

Korea 

(NHIC) 

General 

population 

2009-

2016 

M

F 
CR i CReg 

Age, sex, phy 

act, BMI, 

diab, other 

154,970 X X O         

Chute et al. 

(1991) [236] 

USA 

(NHS) 
Nurses 

1976-

1984 
F 

CR

C 

CP 

CD

R 

i SR Age 240    O        

Chyou et al. 

(1996) [237] 

USA 

(HHP) 

General 

population 

1965-

1995 
M 

CR

C 

R 

i CReg Age 453 O O O      O   

Colangelo et al. 

(2004) [238] 

USA 

(CHADP) 

People from 

Chicago 

companies 

1967-

1997 

M

F 
CR m DC 

Age, sex, 

BMI, other 
349 O X O X        

Drew et al. 

(2017) [90] 

USA 

(NHS, 

HPFS) a 

Nurses and male 

professionals 

1976-

2012 

1986-

2010 

M

F 
CR i MR 

Age, sex, 

BMI, phy act, 

fam his, alc, 

meat, other 

2026 X X       X X  

Driver et al. 

(2007) [239] 

USA 

(PHS) 
Physicians 

1982-

2002 
M CR i MR Age, BMI, alc 485   X         

Engeland et al. 

(1996) [240] 

Norway 

(MS) 

General 

population 

1966-

1993 

M

F 

CR

C 

R 

i CReg Age, sex 810 O O O         

Freedman et al. 

(2016) [241] 

USA 

(NIH-

AARP) 

AARP Members 
1995-

2006 

M

F 

C 

R 
i CReg 

Age, alc, 

other 
3011            

Gram et al. 

(2009) [242] 

Norway 

(NORWAC) 

General 

population 

1996-

2005 
F 

CR

C 

CP

CD

R 

i CReg 
Age, BMI, 

alc, other 
425 X X X  X  X  X O  

Hammond et 

al. (1958) [243] 

USA  

(ACS) 

Men known by 

researchers 

1952-

1955 
M 

CR

C 

R 

m DC Age 297   O         
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Hannan et al. 

(2009) [244] 

USA  

(CPS-II) 

General 

population 

1992-

2005 

M

F 
CR i CReg 

Age, sex, 

BMI, phy act, 

fam his, alc, 

diet, meat, 

other 

1962 X X O   X    O  

Hansen et al. 

(2013) [73] 

Denmark 

(DCHS) 
No description 

1993-

2009 

M

F 

CR

C 

R 

i CReg 

BMI, alc, phy 

act, meat, 

diet, other 

990 X X X  X  X     

Hirayama 

(1989) [245] 

Japan 

(prefectures) 

General 

population 

1975-

1982 

M

F 
CP m CReg Age 574            

Hooker et al. 

(2008) [246] 

USA  

(WC) 

General 

population 

1963-

1978 

1975-

1994 

M

F 
R i CReg 

Age, sex, 

other 
317            

Hsing et al. 

(1998) [247] 

USA 

(LBIS) 
Policyholders 

1966-

1986 
M 

CR

C 
m DC 

Age, alc, 

other 
145 X X O X  X      

Hurley et al. 

(2013) [248] 

USA 

(CTS) 
Teachers 

1995-

2009 
F 

CR

C 

CP

CD

R 

i CReg Age, other 1205 X X O  X  X  X O  

Huxley et al. 

(2007) [249] 

Asia 

(APCS) a 
- 

1999-

2006 

M

F 
CR m  

Age, sex, 

BMI, diab, 

alc 

751 O   X        

Jee et al. 

(2004) [250] 

Korea 

(KCPS) 

Government 

employees 

1993-

2001 
M C m 

CReg, 

MR 
Age 1633            

Kato et al. 

(1997) [251] 

USA 

(WHS) 

Women who took 

medications in 

the last 6 months 

1985-

1994 
F CR i MR Age, other 100 X X O         

Kenfield et al. 

(2008) [89] 

USA 

(NHS) 
Nurses 

1976-

2004 
F CR m SR 

Age, BMI, 

diab, alc, phy 

act, other 

578 Xc Xc Oc Xc      Xc  

Klatsky et al. 

(1988) [252] 

USA 

(KPMCP) 

Screening 

population 

1978-

1984 

M

F 

CR 

C 

R 

i 
CReg, 

MR 

Age, BMI, 

alc, diet, other 
269 O O O O        

Knekt et al. 

(1998) [253] 

Finland 

(MHC) 

Screening 

population 

1966-

1994 

M

F 

CR

C 

R 

i CReg Age, sex 457 O X O X        

Lemogne et al. 

(2013) [107] 

France 

(GAZEL) 
Employees 

1989-

2009 

M

F 
CR i SR 

Sex, age, 

BMI, alc, 

diet, phy act 

112 O O O     O    
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Leufkens et al. 

(2011) [68] 

Europe 

(EPIC) 

General 

population 

1991-

2006 

M

F 

CR

C 

CP

CD

R 

i CReg 

Age, sex, phy 

act, diet, alc, 

meat, other 

2741      X    O  

Liaw & Chen 

(1998) [254] 

Taiwan 

(12 towns) 

General 

population 

1982-

1994 
M CR m DC Age, sex 42 X           

Limburg et al. 

(2003) [128] 

USA 

(IWHS) 

Women with a 

valid driving 

license 

1986-

1999 
F 

CR

CP

CD 

i/

m 
CReg 

Age, BMI, 

phy act, alc, 

diet, meat, 

other 

869/ 

249 
X X X  X  X  X   

Limsui et al. 

(2010) [129] 

USA 

(IWHS) 

Women with a 

valid driving 

license 

1986-

2002 
F 

CR

CP

CD 

i CReg 

Age, BMI, 

phy act, alc, 

other 

555           

MSI 

CIMP 

BRAF 

Ma et al. 

(2010) [255] 

Japan 

(JPHC) 

Screening 

population 

1993-

2005 
M 

CR

C 
i DC 

Age, BMI, 

alc, phy act, 

fam his, diab 

932 X X O         

McLaughlin et 

al. (1995) [94] 

USA (US 

Veterans) 
Veterans 

1953-

1980 
M 

CR

C 

R 

m DC Age, sex 3331 O O O O        

Meyer et al. 

(2015) [256] 

Switzerland 

(multiple 

cohorts) a 

- a 
1977-

2008 

M

F 
CR m CReg 

Age, sex, 

other 
250 O X O X        

Morrison et al. 

(2011) [77] 

UK 

(WS) 
Employees 

1967-

2008 
M 

CR

C 

R 

m CReg 

Age, BMI, 

diab, phy act, 

other 

450 O O O         

Murphy et al. 

(2018) [67] 

Europe 

(EPIC) 

General 

population 

1991-

2015 

M

F 

CR

CD

CP

R 

i CReg 

Age, alc, diet, 

phy act, meat, 

other 

6291 X X O         

Nishihara et al. 

(2013) [257] 

USA  

(HPFS, 

NHS)a 

Nurses and 

professionals 

1980-

2008 

M

F 
CR i DC 

Age, sex, 

BMI, fam his, 

phy act, alc, 

meat, other 

1260e           

CIMP 

MSI 

BRAF 

Nordenvall et 

al. (2011) [258] 

Sweden 

(CIOWESH) 

White and blue 

collars 

1971-

2007 
M 

CR

C 

CP

CD

R 

i CReg Age, BMI 4415   O  O  O     
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Nordlund et al. 

(1997) [259] 

Sweden 

(SPR) 

General 

population 

1963-

1989 
F CR i CReg 

Age, sex, 

other 
559 X X O X        

Nyren et al. 

(1996) [260] 

Sweden 

(CIOWESH) 

Construction 

workers 

1971-

1991 
M 

CR 

C 

R 

i CReg Age 1218 O O    O      

Odegaard et al. 

(2013) [102] 

China 

(SCHS) 

General 

population 

1993-

2007 

M

F 
C i CReg 

Age, sex, 

diab, diet, 

fam his, other 

969            

Ordonez-Mena 

et al. (2016) 

[69] 

Multiple 

countries a 
- a 

1982-

2013 

M

F 
CR 

i/

m 
CReg 

Age, sex, 

BMI, phy act, 

alc, diab, 

other 

12,696/ 

4878 
X X O X   X   X  

Otani et al. 

(2003) [261] 

Japan 

(JPHC) 

General 

population 

1990-

1999 

M

F 
R i CReg 

Age, BMI, 

fam his, alc, 

phy act, other 

772        X    

Ozasa et al. 

(2007) [262] 

Japan 

(JACC) 

General 

population 

1988-

2003 

M

F 

CR 

C 

R 

m CReg 
Age, sex, 

other 
607 Oc Oc Oc O  O  O  Oc  

Parajuli et al. 

(2013) [263] 

Norway 

(multiple 

cohorts) a 

- a 
1972-

2007 

M

F 

C 

CD

CP 

i CReg 

Age, sex, 

BMI, phy act, 

other 

3998            

Parajuli et al. 

(2014) [264] 

Norway 

(multiple 

cohorts) a 

- a 
1972-

2007 

M

F 

CRd

R 
i CReg 

Age, sex, 

BMI, phy act, 

other 

2176 O O O  O  O  X   

Parajuli et al. 

(2014) [265] 

Norway 

(multiple 

cohorts) a 

- a 
1972-

2007 

M

F 

CR

C 

CD

CP

R 

m CReg 

Age, sex, 

BMI, phy act, 

other 

2333 Xc Xc Xc  Xc  Xc     

Pednekar et al. 

(2011) [266] 

India 

(MCS (2)) 

General 

population 

1997-

2003 
M 

CR

C 

R 

i CReg 
Age, BMI, 

other 
83   O         

Pirie et al. 

(2013) [267] 

UK 

(NHSBSP) 

Screening 

population 

1996-

2011 
F CR m CReg 

Age, BMI, 

alc, phy act, 

other 

2356 X   X        

Poomphakwae

n et al. (2015) 

[268] 

Thailand 

(KKCS) 

General 

population 

1991-

2013 

M

F 
CR i CReg 

Sex, alc, fam 

his, other 
71 X X O  X  X     

Rohan et al. 

(2000) [269] 

Canada 

(NBSS) 

Screening 

population 

1982-

1993 
F CR m DC 

Age, BMI, 

phy act, alc, 

diet 

90 Xc Xc Xc  Xc  Xc   O  
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Samadder et al. 

(2012) [270] 

USA 

(IWHS) 

Women with a 

valid driving 

license 

1986-

2002 
F 

CR

CP 
i CReg 

Age, BMI, 

phy act, alc, 

diet, meat, 

other 

555e           KRAS 

Sandler et al. 

(1988) [271] 

USA 

(WC) 
Households 

1963-

1975 

M

F 
CR i 

CReg,  

DC 
Age 480   X         

Sanjoaquin et 

al. (2004) [272] 

UK 

(OVS) 

Vegetarians and 

their friends 

1980-

1999 

M

F 
CR i DC Age, sex 95 X X O         

Shankar et al. 

(2008) [103] 

China 

(SCHS) 

General 

population 

1993-

2005 

M

F 
CR i CReg 

Age, sex, alc, 

phy act, other 
931 O X O X        

Shimizu et al. 

(2003) [273] 

Japan 

(Takayama) 

General 

population 

1993-

2000 

M

F 

CR

C 

R 

i Hist 
Age, sex, 

BMI, alc 
295   O      O   

Shin et al. 

(2011) [274] 

Korea 

(KNHS) 

Beneficiaries of 

health insurance  

1996-

2003 

M

F 

CR

C 

CD

CP

R 

i CReg Age, sex 2822 O O O         

Singh & Fraser 

(1998) [275] 

USA 

(AHS) 

Seven-day 

Adventists 

1974-

1980 

M

F 
C i CReg 

Age, sex, fam 

his 
157            

Steffen et al. 

(2014) [276] 

Australia 

(multiple 

cohorts) a 

People with 

health insurance 

2006-

2011 

1990-

2007 

M

F 

CR

C 

R 

i CReg 

Age, sex, 

BMI, diab, 

alc, fam his, 

phy act, meat, 

diet, other 

1327 X X O         

Sturmer et al. 

(2000) [277] 

USA 

(PHS) 
Physicians 

1982-

1995 
M CR i SR 

Age, BMI, 

alc, phy act, 

diet 

351 X X  X     X   

Taghizadeh et 

al. (2016) [278] 

Netherland 

(VV) 

General 

population 

1965-

2008 

M

F 
CR m CReg 

Age, sex, 

BMI, other 
134 O X O X        

Terry et al. 

(2001) [279] 

Sweden 

(STR) 
Twins population 

1961-

1997 

M

F 

CR

C 

R 

i CReg 
Age, sex, 

BMI, phy act 
498 O X O X        

Terry et al. 

(2002) [280] 

Canada 

(NBSS) 

Screening 

population 

1982-

1993 
F 

CR

C 

R 

i CReg 
Age, BMI, 

phy act, other 
527 X X X  X  X     

Tillmans et al. 

(2014) [281] 

USA 

(IWHS) 

Women with a 

valid driving 

license 

1986-

2002 
F CR i DC 

BMI, phy act, 

alc, diet, meat 
563e           TP53 

Tsong et al. 

(2007) [101] 

China 

(SCHS) 

General 

population 

1993-

2004 

M

F 

CR

C 
i CReg 

Age, sex, 

BMI, diab, 
845     X  X     
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R fam his, phy 

act, alc, other 

Tulinius et al. 

(1997) [282] 

Iceland 

(RS) 

General 

population 

1966-

1993 
F CR i CReg Age, sex 338 O X O X        

Tverdal et al. 

(1993) [283] 

Norway 

(5 cities) 

General 

population 

1972-

1987 

M

F 

CR

C 

R 

m  Age, sex 149 O O O O        

Van 

Wayenburg et 

al. (2000) [284] 

Netherland 

(DOM) 

Screening 

population 

1977-

1996 
F CR m CReg Age, BMI 95   Xc         

Wakai et al. 

(2003) [285] 

Japan 

(JACC) 

General 

population 

1988-

1997 

M

F 

CR

C 

R 

i CReg 

Age, BMI, 

alc, fam his, 

phy act, diet, 

other 

612 O O O  O  O  O O  

Weijenberg et 

al. (2008) [115] 

Netherland 

(NCLS) 

General 

population 

1986-

1994 

M

F 
CR i CReg 

Age, sex, 

BMI, fam his, 

alc, diet 

925 X X O  X  X  X O KRAS 

Wen et al. 

(2004) [286] 

Taiwan 

(12 towns) 

Employees and 

teachers 

1982-

2000 
M 

C 

R 
m MR Age, sex 73            

Wu et al. 

(1987) [287] 

USA 

(LW) 

General 

population 

1981-

1986 

M

F 
CR i Pat Age, sex 126 X           

Yeh et al. 

(2006) [288] 

Taiwan  

(7 cities) 

General 

population 

1990-

2001 
M CR i MR, DC Age, sex, diet 68   O      X   

Yun et al. 

(2005) [289] 

Korea 

(NHIC) 

Government 

employees and 

teachers 

1996-

2000 
M 

CR 

C 

R 

i CReg 

Age, BMI, 

alc, phy act, 

meat, diet, 

other 

7204 O O O O  O      

Zheng et al. 

(2014) [290] 

Asia 

(multiple 

cohorts) a  

- a 
1992-

2008 

M

F 
CR m DC 

Age, BMI, 

other 
3844   X         

Total 

(1958-2018)b 
      

  
269,012 51 46 51 24 12 8 15 4 12 11 5 

 

Alc: alcohol intake; BMI: body mass index; C: colon; CD: colon distal; CP: colon proximal; CR: colorectum; CReg: cancer registry; DC: death 

certificates; Diab: diabetes; F: females; Fam His: family history; Hist: histology; M: males; MR: medical records; R: rectum; i: incidence; m: 

mortality; SR: self-report; X symbol indicates that estimates were provided in the original study publication; O symbol indicates that estimates were 

derived from the information provided in the original study publication; Path: pathology; Phy Act: physical activity. 

12 towns: Nankang, Nantzu, Tayuan, Tashu, Tounan, Chunan, Kuanhsi, Hsinpu, Hengshan, Yuanshan, Chutien, and Checheng; 5 cities: Tromso, 

Finnmark, Sogn og Fjordane, Oppland and Oslo; 7 cities: Sanchi, Chutung, Potzu, Kaoshu, Makung, Huhsi and Paihsa; ACS: American Cancer 
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Society; AHS: Adventist Health Study; APCS: Asia Pacific Cohort Studies; CHADP: Chicago Heart Association Detection Project; CIOWESH: 

Construction Industry's Organization for Working Environment, Safety and Health; CPS II: Cancer Prevention Study II; CTS: California Teachers 

Study; DCHS: Diet, Cancer and Health Study; DOM: Dutch Diagnostisch Onderzoek Mammacarcinoom; EPIC: European Prospective Investigation 

Into Cancer and Nutrition Study; GAZEL: Gaz et Electricité; HHP: Honolulu Heart Program; HPFS: Health Professionals Follow-up Study; IWHS: 

Iowa Women Health Study; JACC: Japan Collaborative Cohort Study; JPHC: Japan Public Health Centerbased Prospective Study KCPS: Korea 

Cancer Prevention Study; KKCS: Khon Kaen Cohort Study; KMCC: Korean Multicenter Cancer Study; KNHS: Korean National Health System; 

KPMCP: Kaiser Permanente Medical Care Program; LBIS: Lutheran Brotherhood Insurance Society; LSS: Life Span Study; prefectures: Miyagi, 

Aichi, Osaka, Okayama, Hyogo, Kagoshima; LW: Leisure World; MCS (1): Miyagi Cohort Study; MCS (2): Mumbai Cohort Study; MHC: Mobile 

Health Clinic; MS: Migrant Study; MWS: Million Women Study; NBSS: National Breast Screening Study; NHIC: National Health Insurance 

Corporation; NHS: Nurses' Health Study; NHSBSP-National Health Service Breast Screening Programme; NIH-AARP: National Institute of 

Health, American Association of Retired Person Diet and Health study; NORWAC: Norwegian Women and Cancer Study; NZCR: New Zealand 

Cancer Registry; OVS: Oxford Vegetarian Study; PHS: Physician’s Health Study; RS: Reykjavik Study; SC: Swedish Census; SCHS: Singapore 

Chinese Health Study; SPR: Swedish Population Register; STR: Sweden Twin Registry; VV: Vlagtwedde-Vlaardingen; WC: Washington County; 

WHI: Women’s Health Initiative; WHS: Women’s Health Study; WS: Whitehall Study. 
a Pooled-analysis; b For status, intensity, duration and TSQ, numbers represent the number of studies providing information; c These estimates were 

considered only for the stratified analysis by endpoint (mortality); d overall estimates for colorectum are obtained by pooling Parajuli et al. (2013) 

[263] and Parajuli et al. (2014) [264]; e number of subjects not included in the total, because overall estimates are already included in other articles;   
f the term ‘other’ in Adjustments column stands for all the adjusting variables other than age, sex, body mass index, alcohol, family history of colorectal 

cancer, physical activity, diet, meat intake and diabetes. 

. 
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Supplementary Table 4. List of publications containing data that was partially excluded from the 

meta-analysis, and reason for exclusion. 

First author (year) Excluded estimate Reason of exclusion 

Akhter et al. (2007) [224] 
Status (ex, curr, ev) for 

colorectal cancer 
Included in Akhter et al. (2007) [225] 

Chute et al. (1991) [236] 

Status (ex, curr, ev) for 

colorectal cancer and 

subtypesa 

Included in Gong et al. (2012) [79] and 

Gong et al. (2016) [80] 

Cross et al. (2014) [145] 

Status (ex, curr, ev) and 

time since quitting for 

colorectal cancer 

Included in Gong et al. (2012) [79] and 

Gong et al. (2016) [80] 

Curtin et al. (2009) [146] 
Status (ev) for rectal 

cancer 
Included in Slattery et al. (2004) [122] 

Drew et al. (2017) [90] 
Status (ev) for 

colorectal cancer 
Included in Gong et al. (2016) [80] 

Freedman et al. (2009) 

[153] 

Status (ev) and intensity 

(ev) for colon proximal 

cancer 

Included in Slattery et al. (1997) [201] 

Gong et al. (2012) [79] 
Status (ev) for 

colorectal cancer 
Included in Gong et al. (2016) [80] 

Hoffmeister et al. (2014) 

[109] 

Status (ev) for 

colorectal cancer 
Included in Gong et al. (2016) [80] 

Jee et al. (2004) [250] 

Incidence of status (ex, 

curr, ev) for colon 

cancer 

Included in Yun et al. (2005) [289] 

Limsui et al. (2010) [129] 

Status (ex, curr, ev) for 

colorectal, colon 

proximal and colon 

distal cancer and 

intensity and duration 

for colorectal cancer 

Included in Limburg et al. (2003) [128] 

Lindor et al. (2010) [180] 
Status (ev) for 

colorectal cancer 
Included in Gong et al. (2016) [80] 

Leufkens et al. (2011) [68] 

Status (ex, curr, ev) for 

colorectal, colon 

proximal, colon distal 

and rectal cancer and 

intensity (curr) for 

colorectal cancer 

Included in Murphy et al. (2018) [67] 

and Ordonez-Mena et al. (2016) [69] 

Nishihara et al. (2013) 

[257] 

Status (ex, curr, ev) and 

time since quitting for 

colorectal cancer 

Included in Drew et al. (2017) [90] 

Nyren et al. (1996) [260] 

Status (ev) for 

colorectal, colon and 

rectal cancer 

Included in Nordenvall et al. (2011) 

[258] 

Otani et al. (2003) [261] 

Status (ex, curr, ev) for 

colorectal and colon 

cancer 

Included in Ma et al. (2010) [255] 

Poynter et al. (2009) [81] 
Status (ex, curr, ev), 

intensity and duration 

Included in Gong et al. (2012) [79] and 

Gong et al. (2016) [80] 
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First author (year) Excluded estimate Reason of exclusion 

for colorectal, colon 

proximal, colon distal 

and rectal cancer 

Samadder et al. (2012) 

[270] 

Status (ex, curr, ev), 

intensity and duration 

for colorectal and colon 

proximal cancer 

Included in Limburg et al. (2003) [128] 

Samowitz et al. (2006) 

[125] 

Status (ev) and intensity 

for colon cancer 
Included in Slattery et al. (2004) [122] 

Slattery et al. (1997) [201] 

Status (curr, ev), 

intensity and duration 

for colon cancer 

Included in Slattery et al. (2004) [122] 

Slattery et al. (2000) [203] 
Status (ev) and intensity 

for colon cancer 
Included in Slattery et al. (2004) [122] 

Slattery et al. (2001) [123] 
Status (ev) and intensity 

for colon cancer 
Included in Slattery et al. (2004) [122] 

Slattery et al. (2002) [124] 
Status (ev) and intensity 

for colon cancer 
Included in Slattery et al. (2004) [122] 

Slattery et al. (2003) [202] 

Status (ex, curr, ev) and 

intensity for rectal 

cancer 

Included in Slattery et al. (2004) [122] 

Sturmer et al. (2000) [277] 
Status (ev) for 

colorectal cancer 
Included in Driver et al. (2007) [239] 

Tillmans et al. (2014) 

[281] 

Status (ex, curr, ev) and 

intensity for colorectal 

cancer 

Included in Limburg et al. (2003) [128] 

Tsong et al. (2007) [101] 

Status (ex, curr, ev) for 

colorectal cancer and 

status (ev) and intensity 

for colon cancer 

Included in Shankar et al. (2008) [103] 

and Odegaard et al. (2013) [102] 

Verla-Tebit et al. (2006) 

[110] 

Status (ex, curr, ev) and 

time since quitting for 

colorectal cancer 

Included in Gong et al. (2016) [80] and 

Hoffmeister et al. (2014) [109] 

a Subtypes: colon, colon proximal, colon distal, rectum.
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Supplementary Table 5. Quality evaluation of the 106 case-control studies included in the present meta-analysis using the New-Castle Ottawa 

(NOS) scale a. 

 

First author (year) 

SELECTION COMPARABILITY EXPOSURE 

TOTAL 

NOS 

SCORE 

Adequate 

definition 

of cases 

Representative

ness of cases 

Selection 

of 

controls 

Definition 

of controls 

Comparability of 

cases and controls b 

Ascertainme

nt of 

exposure 

Same methods 

of 

ascertainment 

of exposure 

Non-

respons

e rate 

Adamowicz et al. (2015) 

[131] 
☆ - - - - ☆ ☆ ☆ 4 

Ates et al. (2005) [132] ☆ ☆ - ☆ - - ☆ ☆ 5 

Atzmon et al. (2012) [133] ☆ - ☆ - - - - ☆ 3 

Banday et al. (2017) [134] ☆ ☆ - ☆ - - ☆ ☆ 5 

Baron et al. (1994) [135] - ☆ ☆ - - - ☆ ☆ 4 

Barrett et al. (2003) [136] ☆ ☆ ☆ - - - ☆ ☆ 5 

Bener et al. (2010) [137] - - - ☆ - - ☆ ☆ 3 

Berndt et al. (2006) [138] - ☆ ☆ ☆ - ☆ ☆ ☆ 6 

Boursi et al. (2014) [139] - ☆ ☆ ☆ - ☆ ☆ ☆ 6 

Boyle et al. (2014) [140] ☆ ☆ ☆ ☆ ☆☆ - ☆ ☆ 8 

Chiu et al. (2001) [141] ☆ ☆ ☆ - - - ☆ ☆ 5 

Choi & Kahyo (1991) [142] ☆ - - - - ☆ ☆ - 3 

Cicoz-Lach et al. (2017) 

[143] 
☆ - - ☆ - ☆ ☆ ☆ 5 

Colussi et al. (2018) [144] ☆ - - ☆ ☆☆ - ☆ ☆ 6 

Cross et al. (2014) [145] ☆ - - ☆ - ☆ ☆ ☆ 5 

Curtin et al. (2009) [146] - ☆ ☆ ☆ - - ☆ ☆ 5 

D’Avanzo et al. (1995) [147] ☆ - - - - - ☆ ☆ 3 

Diergaarde et al. (2003) 

[148] 

☆ - ☆ ☆ - - ☆ ☆ 5 

Falkowski et al. (2017) [149] ☆ - - ☆ - - ☆ ☆ 4 

Fathmawati et al. (2017) 

[150] 
☆ ☆ - ☆ - - ☆ ☆ 5 
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Fernandes et al. (2016) [119] ☆ - - ☆ - - ☆ - 3 

Ferraroni et al. (1989) [151] ☆ - - ☆ - - ☆ ☆ 4 

Freedman et al. (1996) [152] ☆ - - - ☆☆ - ☆ - 4 

Freedman et al. (2009) [153] - - ☆ - - - ☆ - 2 

Gallegos-Arreola et al. 

(2018) [154] 

☆ - - - - - ☆ ☆ 3 

Gao et al. (2010) [86] ☆ ☆ ☆ - - - ☆ ☆ 5 

Ghadirian et al. (1998) [155] ☆ - ☆ - - - ☆ ☆ 4 

Gong et al. (2012) [79] ☆ - ☆ - ☆ - ☆ ☆ 5 

Gong et al. (2016) [80] ☆ - ☆ ☆ - - ☆ - 4 

Goy et al. (2008) [156] - - ☆ - - - ☆ ☆ 3 

Haenszel et al. (1980) [157] ☆ - - - - - ☆ - 2 

Ho et al. (2004) [158] ☆ ☆ - ☆ - - ☆ ☆ 5 

Hoffmeister et al. (2014) 

[109] 
☆ - ☆ ☆ ☆☆ - ☆ ☆ 7 

Hoshiyama et al. (1993) 

[159] 
☆ ☆ ☆ - - ☆ ☆ ☆ 6 

Hou et al. (2014) [160] - ☆ ☆ ☆ - - - ☆ 4 

Hou et al. (2014) [161] ☆ ☆ - ☆ - ☆ ☆ ☆ 6 

Hu et al. (2007) [162] ☆ - ☆ - - - ☆ ☆ 4 

Huang et al. (2006) [163] - - ☆ - - - ☆ - 2 

Huang et al. (2015) [164] ☆ - - ☆ - - ☆ ☆ 4 

Inoue et al. (1995) [165] ☆ ☆ - ☆ - - ☆ ☆ 5 

Iswarya et al. (2016) [166] ☆ ☆ - - - - ☆ - 3 

Jedrychowski et al. (2010) 

[167] 
☆ - - ☆ - - ☆ ☆ 4 

Ji et al. (2002) [168] - ☆ ☆ - - - ☆ ☆ 4 

Jin et al. (2017) [97] - - ☆ - ☆☆ - ☆ ☆ 5 

Jing et al. (2014) [169] ☆ - ☆ - - - ☆ ☆ 4 

Kachuri et al. (2016) [170] - - ☆ ☆ ☆☆ - ☆ ☆ 6 

Kato et al. (1990) [171] ☆ ☆ ☆ ☆ - - ☆ ☆ 6 

Kato et al. (2013) [172] ☆ - ☆ ☆ - - ☆ ☆ 5 
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Kim et al. (2003) [173] ☆ - - ☆ - - ☆ ☆ 4 

Kontou et al. (2012) [174] ☆ ☆ ☆ ☆ - - ☆ ☆ 6 

Kontou et al. (2013) [175] ☆ ☆ ☆ ☆ ☆☆ - ☆ ☆ 8 

Kotake et al. (1995) [176] ☆ - - - - - ☆ ☆ 3 

Kune et al. (1992) [177] ☆ ☆ ☆ - - - ☆ ☆ 5 

Lam et al. (2001) [178] - - ☆ - - - ☆ ☆ 3 

Le Marchand et al. (1997) 

[179] 
☆ ☆ ☆ ☆ ☆☆ - ☆ ☆ 8 

Lindor et al. (2010) [180] - - - - - - ☆ ☆ 2 

Liu et al. (2011) [113] ☆ ☆ - ☆ - - ☆ ☆ 5 

Luchtenborg et al. (2007) 

[181] 

☆ - ☆ - - - ☆ ☆ 4 

Mahfouz et al. (2014) [182] ☆ - ☆ - ☆☆ - ☆ - 5 

Minami & Tateno (2003) 

[183] 
☆ ☆ - ☆ - ☆ ☆ ☆ 6 

Naghibzadeh-Tahami (2016) 

[184] 
☆ - ☆ - - - ☆ ☆ 4 

Newcomb et al. (1995) [185] ☆ - ☆ ☆ ☆☆ - ☆ ☆ 7 

Nisa et al. (2010) [186] ☆ ☆ ☆ ☆ ☆☆ - ☆ ☆ 8 

Nothlings et al. (2009) [187] - ☆ ☆ - ☆☆ ☆ ☆ ☆ 7 

Nusko et al. (2000) [188] ☆ ☆ - ☆ - - ☆ ☆ 5 

Olsen & Kronborg (1993) 

[189] 
☆ ☆ ☆ ☆ - ☆ ☆ ☆ 7 

Peng et al. (2013) [190] ☆ - - ☆ - - ☆ ☆ 4 

Peppone et al. (2009) [191] ☆ ☆ - ☆ - ☆ ☆ ☆ 6 

Peppone et al. (2010) [192] - ☆ - ☆ ☆☆ - ☆ ☆ 6 

Pereira Serafim et al. (2008) 

[193] 

☆ - - - - - ☆ ☆ 3 

Peters et al. (1989) [194] ☆ ☆ ☆ - - - - ☆ 4 

Poynter et al. (2009) [81] - - ☆ - - - ☆ ☆ 3 

Procopciuc et al. (2017) 

[195] 
☆ ☆ - ☆ - - ☆ ☆ 5 

Saebo et al. (2008) [196] ☆ - - ☆ - - ☆ ☆ 4 
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Samowitz et al. (2006) [125] - ☆ ☆ ☆ ☆☆ - ☆ - 6 

Sharpe et al. (2002) [197] ☆ ☆ - - - - ☆ ☆ 4 

Siegert et al. (2013) [198] ☆ - ☆ - - - - - 2 

Siemiatycki et al. (1995) 

[199] 
☆ ☆ ☆ - - - - ☆ 4 

Slattery et al. (1990) [200] ☆ - ☆ - - - ☆ ☆ 4 

Slattery et al. (1997) [201] - ☆ ☆ ☆ - - ☆ ☆ 5 

Slattery et al. (2000) [203] - ☆ ☆ ☆ - - ☆ ☆ 5 

Slattery et al. (2001) [123] - ☆ ☆ ☆ - - ☆ ☆ 5 

Slattery et al. (2002) [124] - ☆ ☆ ☆ - - ☆ ☆ 5 

Slattery et al. (2003) [202] - ☆ ☆ ☆ ☆☆ - ☆ ☆ 7 

Slattery et al. (2004) [122] - ☆ ☆ ☆ ☆☆ - ☆ ☆ 7 

Smits et al. (2003) [204] - - - - - - ☆ - 1 

Song et al. (2017) [205] ☆ ☆ - - - - - ☆ 3 

Steindorf et al. (2000) [206] ☆ ☆ - ☆ - - ☆ - 4 

Tavani et al. (1998) [207] ☆ ☆ - - ☆☆ - ☆ ☆ 6 

Tiemersma et al. (2002) 

[208] 

- ☆ ☆ ☆ ☆☆ ☆ ☆ ☆ 8 

Tuyns et al. (1982) [209] - - - - - - ☆ ☆ 2 

Van der Hel et. al. (2003) 

[210] 

- ☆ ☆ - - ☆ ☆ ☆ 5 

Verla-Tebit et al. (2006) 

[110] 

☆ - ☆ ☆ ☆☆ - ☆ ☆ 7 

Vidigal et al. (2017) [211] ☆ ☆ - ☆ - - ☆ ☆ 5 

Wang et al. (2018) [212] ☆ - - - - - ☆ ☆ 3 

Wang et al. (2018) [213] ☆ - - ☆ - - - ☆ 3 

Wei et al. (2009) [214] ☆ ☆ - ☆ ☆☆ - ☆ ☆ 7 

Wu et al. (2009) [215] ☆ - - ☆ - - ☆ ☆ 4 

Xing et al. (2008) [216] ☆ - - ☆ - - ☆ ☆ 4 

Yamada et al. (1997) [217] ☆ - - ☆ ☆ ☆ ☆ - 5 

Yang et al. (2000) [218] ☆ - - - - - ☆ ☆ 3 

Yeh et al. (2003) [219] ☆ ☆ - ☆ - ☆ ☆ ☆ 6 
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Yoshioka et al. (1999) [220] ☆ ☆ - ☆ - - ☆ - 4 

Zhao et al. (2010) [221] ☆ - ☆ - ☆☆ - ☆ ☆ 6 

Zhivotovskiy et al. (2012) 

[222] 
☆ - ☆ ☆ - - ☆ ☆ 5 

Zhong et al. (2015) [223] ☆ ☆ - ☆ - - ☆ ☆ 5 

 

a Each item could be scored with a maximum of one star, except for the item “Comparability of cases and controls” which could receive a maximum 

of two stars.  

b Studies controlling for age, sex, body mass index (BMI) and alcohol in the design or in the analysis received one star. Studies with all the previous 

variables and at least one of the following variables: diet, meat intake, family history of colorectal cancer, and diabetes, received two stars.  
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Supplementary Table 6. Quality evaluation of the 82 cohort studies included in the present meta-analysis using the New-Castle Ottawa (NOS) 

scalea. 

 

First author (year) 

SELECTION COMPARABILITY EXPOSURE 

TOTAL 

NOS 

SCORE 

Represen

tativeness 

of the 

exposed 

cohort 

Selection of the 

non-exposed 

cohort 

Ascertain

ment of 

exposure 

Outcome 

of interest 

not 

present at 

start of 

study 

Comparability of 

cohortsb 

Ascertainme

nt of 

outcome 

Follow-up long 

enough for 

outcome to 

occurc 

Adequa

cy of 

follow-

up 

cohortsd 

Akhter et al. (2007) [225] - ☆ ☆ ☆ - ☆ ☆ ☆ 6 

Akhter et al. (2007) [224] - ☆ ☆ ☆ ☆☆ ☆ - ☆ 7 

Akiba & Hirayama (1990) 

[226] 
☆ ☆ ☆ - - ☆ ☆ ☆ 6 

Akiba (1994) [227] ☆ ☆ ☆ - - ☆ ☆ - 5 

Blakely et al. (2013) [228] ☆ ☆ - - - ☆ ☆ - 4 

Bostick et al. (1994) [229] - ☆ ☆ ☆ - ☆ - ☆ 5 

Buron Pust et al. (2017) 

[230] 

- ☆ ☆ ☆ - ☆ ☆ ☆ 6 

Carstensen et al. (1987) 

[231] 
☆ ☆ ☆ - - ☆ ☆ - 5 

Carter et al. (2015) [232] - ☆ ☆ - - ☆ ☆ - 4 

Chao et al. (2000) [233] - ☆ ☆ ☆ ☆☆ ☆ ☆ ☆ 8 

Cho et al. (2015) [234] ☆ ☆ ☆ ☆ ☆☆ ☆ ☆ ☆ 9 

Choi et al. (2017) [235] ☆ ☆ ☆ ☆ - ☆ - ☆ 6 

Chute et al. (1991) [236] - ☆ ☆ ☆ - ☆ - - 4 

Chyou et al. (1996) [237] ☆ ☆ ☆ ☆ - ☆ ☆ ☆ 7 

Colangelo et al. (2004) [238] - ☆ ☆ - - ☆ ☆ ☆ 5 

Drew et al. (2017) [90] - ☆ ☆ ☆ ☆☆ ☆ ☆ ☆ 8 

Driver et al. (2007) [239] - ☆ ☆ ☆ ☆☆ ☆ ☆ ☆ 8 

Engeland et al. (1996) [240] ☆ ☆ ☆ ☆ - ☆ ☆ ☆ 7 

Freedman et al. (2016) [241] - ☆ ☆ ☆ - ☆ ☆ - 5 

Gram et al. (2009) [242] ☆ ☆ ☆ ☆ ☆ ☆ - ☆ 7 
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Hammond et al. (1958) [243] - ☆ ☆ - - ☆ - ☆ 4 

Hannan et al. (2009) [244] ☆ ☆ ☆ ☆ ☆☆ ☆ ☆ ☆ 9 

Hansen et al. (2013) [73] - ☆ ☆ ☆ - ☆ ☆ ☆ 6 

Hirayama et al. (1989) [245] ☆ ☆ ☆ - - - ☆ ☆ 5 

Hooker et al. (2008) [246] ☆ ☆ ☆ ☆ - ☆ ☆ - 6 

Hsing et al. (1998) [247] - ☆ ☆ - - ☆ ☆ - 4 

Hurley et al. (2013) [248] - ☆ ☆ ☆ - ☆ ☆ ☆ 6 

Huxley et al. (2007) [249] - ☆ - - ☆☆ - - - 3 

Jee et al. (2004) [250] - ☆ ☆ ☆ - ☆ - ☆ 5 

Kato et al. (1997) [251] - ☆ ☆ - - ☆ - ☆ 4 

Kenfield et al. (2008) [89] - ☆ ☆ ☆ ☆☆ - ☆ ☆ 7 

Klatsky et al. (1988) [252] - ☆ ☆ - - ☆ - - 3 

Knekt et al. (1998) [253] ☆ ☆ ☆ ☆ - ☆ ☆ ☆ 7 

Lemogne et al. (2013) [107] - ☆ ☆ ☆ ☆☆ - ☆ - 6 

Leufkens et al. (2011) [68] ☆ ☆ ☆ ☆ ☆☆ ☆ - ☆ 8 

Liaw & Chen (1998) [254] ☆ ☆ ☆ ☆ - ☆ ☆ ☆ 7 

Limburg et al. (2003) 

[128] 
- ☆ ☆ ☆ ☆☆ ☆ ☆ ☆ 8 

Limsui et al. (2010) [129] - ☆ ☆ ☆ ☆☆ ☆ ☆ ☆ 8 

Ma et al. (2010) [255] - ☆ ☆ ☆ ☆☆ ☆ ☆ ☆ 8 

McLaughlin et al. (1995) 

[94] 
☆ ☆ ☆ - - ☆ ☆ - 5 

Meyer et al. (2015) [256] - ☆ ☆ - - ☆ ☆ ☆ 5 

Morrison et al. (2011) [77] - ☆ ☆ - - ☆ ☆ ☆ 5 

Murphy et al. (2018) [67] ☆ ☆ ☆ ☆ - ☆ ☆ ☆ 7 

Nishihara et al. (2013) [257] - ☆ ☆ ☆ ☆☆ ☆ ☆ ☆ 8 

Nordenvall et al. (2011) 

[258] 

- ☆ ☆ ☆ - ☆ ☆ ☆ 6 

Nordlund et al. (1997) [259] ☆ ☆ ☆ - - ☆ ☆ ☆ 6 

Nyren et al. (1996) [260] - ☆ ☆ ☆ - ☆ ☆ ☆ 6 

Odegaard et al. (2013) [102] ☆ ☆ ☆ ☆ ☆☆ ☆ ☆ ☆ 9 
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Ordonez-Mena et al. (2016) 

[69] 

- ☆ ☆ ☆ ☆☆ ☆ - - 6 

Otani et al. (2003) [261] ☆ ☆ ☆ ☆ ☆☆ ☆ - ☆ 8 

Ozasa (2007) [262] ☆ ☆ ☆ ☆ - ☆ ☆ ☆ 7 

Parajuli et al. (2013) [263] ☆ ☆ ☆ ☆ - ☆ ☆ ☆ 7 

Parajuli et al. (2014) [264] ☆ ☆ ☆ ☆ - ☆ ☆ ☆ 7 

Parajuli et al. (2014) [265] ☆ ☆ ☆ ☆ - ☆ ☆ ☆ 7 

Pednekar et al. (2011) [266] ☆ ☆ ☆ ☆ - ☆ - - 5 

Pirie et al. (2013) [267] - ☆ ☆ ☆ ☆☆ ☆ ☆ ☆ 8 

Poomphakwaen et al. (2015) 

[268] 
☆ ☆ ☆ - - ☆ ☆ ☆ 6 

Rohan et al. (2000) [269] - ☆ ☆ - ☆☆ ☆ ☆ ☆ 7 

Samadder et al. (2012) [270] - ☆ ☆ ☆ ☆☆ ☆ ☆ ☆ 8 

Sandler et al. (1988) [271] ☆ - - - ☆☆ - ☆ ☆ 5 

Sanjoaquin et al. (2004) 

[272] 

- ☆ ☆ ☆ - ☆ ☆ - 5 

Shankar et al. (2008) [103] ☆ ☆ ☆ ☆ - ☆ - ☆ 6 

Shimitzu et al. (2003) [273] ☆ ☆ ☆ ☆ ☆ ☆ - ☆ 7 

Shin et al. (2011) [274] - ☆ ☆ ☆ - ☆ - ☆ 5 

Singh & Fraser (1998) [275] - ☆ ☆ ☆ - ☆ - ☆ 5 

Steffen et al. (2014) [276] - ☆ ☆ ☆ ☆☆ ☆ - ☆ 7 

Sturmer et al. (2000) [277] - ☆ ☆ ☆ ☆☆ ☆ ☆ ☆ 8 

Taghizadeh et al. (2016) 

[278] 
☆ ☆ ☆ - - ☆ ☆ ☆ 6 

Terry et al. (2001) [279] ☆ ☆ ☆ ☆ - ☆ ☆ ☆ 7 

Terry et al. (2002) [280] - ☆ ☆ ☆ ☆☆ ☆ ☆ ☆ 8 

Tillmans et al. (2014) [281] - ☆ ☆ ☆ - ☆ ☆ ☆ 6 

Tsong et al. (2007) [101] ☆ ☆ ☆ ☆ ☆☆ ☆ - ☆ 8 

Tulinius et al. (1997) [282] ☆ ☆ ☆ - - ☆ ☆ ☆ 6 

Tverdal et al. (1993) [283] ☆ ☆ ☆ - - - ☆ ☆ 5 

Van Wayenburg et al. (2000) 

[284] 

- ☆ ☆ - - ☆ ☆ ☆ 5 
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Wakai et al. (2003) [285] ☆ ☆ ☆ ☆ ☆☆ ☆ - ☆ 8 

Weijenberg et al. (2008) 

[115] 
☆ ☆ ☆ ☆ ☆☆ ☆ - ☆ 8 

Wen et al. (2004) [286] - ☆ ☆ - - ☆ ☆ - 4 

Wu et al. (1987) [287] ☆ ☆ ☆ - - ☆ - ☆ 5 

Yeh et al. (2006) [288] ☆ ☆ ☆ ☆ - ☆ ☆ ☆ 7 

Yun et al. (2005) [289] - ☆ ☆ ☆ ☆☆ ☆ - ☆ 7 

Zheng et al. (2014) [290] - ☆ ☆ ☆ - ☆ - - 4 

 

a Each item could be scored with a maximum of one star, except for the item “Comparability of cohorts” which could receive a maximum of two 

stars.  

b Studies controlling for age, sex, body mass index (BMI) and alcohol in the design or in the analysis received one star. Studies with all the previous 

variables and at least one of the following variables: diet, meat intake, family history of colorectal cancer, and diabetes, received two stars. 

c Studies with follow-up time ≥10 years received one star. 

d Studies with follow-up rate ≥80% or with a description of those lost at follow-up received one star. 
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Supplementary Figure 1. Flowchart for the selection of the original studies on the association 

between cigarette smoking and colorectal cancer risk included in the review and meta-analysis. 
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Supplementary Figure 2. Forest plot of study-specific and pooled relative risk (RR) of colorectal 

cancer for former smokers (FS) versus never smokers (NS), overall and by study design. 

 

 
Footnote: CI: confidence interval; F: females; GN: gastroscopy no; GY: gastroscopy yes; M: males. 
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Supplementary Figure 3. Forest plot of study-specific and pooled relative risk (RR) of colorectal 

cancer for ever smokers (ES) versus never smokers (NS), overall and by study design. 

 

 

Footnote: CI: confidence interval; F: females; F_CK: Chinese/Korean females; F_J: Japanese 

females; F_Y: 35-69 years old females; F_O: ≥70 years old females ; F_R: females living in rural 

areas; F_U: females living in urban areas; M: males; M_A: South Asian males; M_CK: 

Chinese/Korean males; M_J: Japanese males; M_Y: 35-69 years old males; M_O: ≥ 70 years old 

males; M_R: males living in rural areas; M_U: males living in urban areas. 
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Supplementary Figure 4. Forest plot of study-specific and pooled relative risk (RR) of colon 

cancer for current smokers (CS) versus never smokers (NS), overall and by study design. 

 

Footnote: B: black; CI: confidence interval; F: females; M: males; W: white. 
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Supplementary Figure 5. Forest plot of study-specific and pooled relative risk (RR) of colon 

cancer for former smokers (FS) versus never smokers (NS), overall and by study design. 

 

Footnote: B: black; CI: confidence interval; F: females; M: males; W: white.  
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Supplementary Figure 6. Forest plot of study-specific and pooled relative risk (RR) of colon 

cancer for ever smokers (ES) versus never smokers (NS), overall and by study design. 

 

Footnote: B: black; CI: confidence interval; F: females; M: males; W: white.  
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Supplementary Figure 7. Forest plot of study-specific and pooled relative risk (RR) of rectal 

cancer for current smokers (CS) versus never smokers (NS), overall and by study design. 

 

Footnote: CI: confidence interval; F: females; F_cohort1: females, 1963 cohort; F_cohort2: females, 

1975 cohort; M: males; M_cohort1: males, 1963 cohort; M_cohort2: males, 1975 cohort.  
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Supplementary Figure 8. Forest plot of study-specific and pooled relative risk (RR) of rectal 

cancer for former smokers (FS) versus never smokers (NS), overall and by study design. 

 

Footnote: CI: confidence interval; F: females; F_cohort1: females, 1963 cohort; F_cohort2: females, 

1975 cohort; M: males; M_cohort1: males, 1963 cohort; M_cohort2: males, 1975 cohort.  
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Supplementary Figure 9. Forest plot of study-specific and pooled relative risk (RR) of rectal 

cancer for ever smokers (ES) versus never smokers (NS), overall and by study design. 

 

Footnote: CI: confidence interval; F: females; F_cohort1: females, 1963 cohort; F_cohort2: females, 

1975 cohort; M: males; M_cohort1: males, 1963 cohort; M_cohort2: males, 1975 cohort. 
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Supplementary Figure 10. Relative risk (RR) for the dose-response relationships between cigarette 

smoking intensity (A; based on 27 studies), duration (B; based on 36 studies), pack-years of smoking 

(C; based on 41 studies) and colorectal cancer risk among ever smokers. 

 

Footnote: 

 Restricted cubic spline from a random-effects dose-response model (A and C), or linear model 

(B); 

  95% confidence interval of the spline (A and C) or linear (B) model; 

RR for the reference category (never smokers); 

RR for current vs. never smokers; 

z          RR for various exposure categories in each study included in the analysis, where the area of 

the circle is proportional to the precision (i.e., to the inverse variance) of the RR. 
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Supplementary Figure 11. Funnel plot of studies on the association between current (panel A), 

former (panel B) and ever (panel C) cigarette smokers versus never smokers and colorectal cancer 

risk. 
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Supplementary Box 1. Functions of the linear models or of the restricted cubic splines with three 

knots used to estimate the associations between smoking intensity (current or ever vs. never smokers), 

duration (current or ever vs. never smokers), pack-years (current or ever vs. never smokers) and time 

since quitting (former vs. current smokers) and the risk of colorectal cancer. 

 

Smoking intensity among current smokers (cigarettes/day) 

𝑓(𝑥) = 0.0066692𝑥 

 

Smoking intensity among ever smokers (cigarettes/day) 

𝑓(𝑥)

= {
−0.0000107𝑥3 + 0.0114438𝑥                                                                                     0 ≤ 𝑥 < 10.5         
0.0000007𝑥3 − 0.0005714𝑥2 + 0.0174438𝑥 − 0.0209999                              10.5 ≤ 𝑥 < 25.5 
0.0028724𝑥 + 0.102857                                                                                                𝑥 ≥ 25.5

 

 

Smoking duration among current smokers (years) 

𝑓(𝑥) = 0.0044561𝑥 

 

Smoking duration among ever smokers (years) 

𝑓(𝑥) = 0.0042913𝑥 

 

Pack-years of smoking among current smokers 
𝑓(𝑥) = 0.0046159𝑥 

 
Pack-years of smoking among ever smokers 
𝑓(𝑥)

= {
−0.0000053𝑥3 + 0.0111732𝑥                                                                                     0 ≤ 𝑥 < 14.5         
0.0000023𝑥3 − 0.0003288𝑥2 + 0.0159412𝑥 − 0.0230454                               14.5 ≤ 𝑥 < 48 
0.0001574𝑥 + 0.229495                                                                                                𝑥 ≥ 48

 

 
Time since quitting (years)  

𝑓(𝑥)

= {
−0.0000532𝑥3 + 0.0141813𝑥                                                                                        0 ≤ 𝑥 < 8
0.0000226𝑥3 − 0.0018174𝑥2 + 0.0287206𝑥 − 0.0387715                                  8 ≤ 𝑥 < 26.85 
− 0.020077𝑥 + 0.397967                                                                                                 𝑥 ≥ 26.85

 

 



48 

REFERENCES 

 

1. Al-Saleh I, Arif J, El-Doush I et al. Carcinogen DNA adducts and the risk of colon cancer: 

case-control study. Biomarkers 2008; 13: 201-216. 

2. Baron JA, Sandler RS, Haile RW et al. Folate intake, alcohol consumption, cigarette smoking, 

and risk of colorectal adenomas. J Natl Cancer Inst 1998; 90: 57-62. 

3. Bongaerts BW, de Goeij AF, van den Brandt PA, Weijenberg MP. Alcohol and the risk of 

colon and rectal cancer with mutations in the K-ras gene. Alcohol 2006; 38: 147-154. 

4. Boutron MC, Faivre J, Dop MC et al. Tobacco, alcohol, and colorectal tumors: a multistep 

process. Am J Epidemiol 1995; 141: 1038-1046. 

5. Butler LM, Sinha R, Millikan RC et al. Heterocyclic amines, meat intake, and association 

with colon cancer in a population-based study. Am J Epidemiol 2003; 157: 434-445. 

6. Centonze S, Boeing H, Leoci C et al. Dietary habits and colorectal cancer in a low-risk area. 

Results from a population-based case-control study in southern Italy. Nutr Cancer 1994; 21: 

233-246. 

7. Chen ZM, Xu Z, Collins R et al. Early health effects of the emerging tobacco epidemic in 

China. A 16-year prospective study. JAMA 1997; 278: 1500-1504. 

8. Choi SY, Kahyo H. Effect of cigarette smoking and alcohol consumption in the aetiology of 

cancer of the oral cavity, pharynx and larynx. Int J Epidemiol 1991; 20: 878-885. 

9. Dales LG, Friedman GD, Ury HK et al. A case-control study of relationships of diet and other 

traits to colorectal cancer in American blacks. Am J Epidemiol 1979; 109: 132-144. 

10. Doll R, Peto R. Mortality in relation to smoking: 20 years' observations on male British 

doctors. Br Med J 1976; 2: 1525-1536. 

11. Doll R, Gray R, Hafner B, Peto R. Mortality in relation to smoking: 22 years' observations on 

female British doctors. Br Med J 1980; 280: 967-971. 

12. Doll R, Peto R, Wheatley K et al. Mortality in relation to smoking: 40 years' observations on 

male British doctors. BMJ 1994; 309: 901-911. 

13. Doll R, Peto R, Boreham J, Sutherland I. Mortality from cancer in relation to smoking: 50 

years observations on British doctors. Br J Cancer 2005; 92: 426-429. 

14. Dorn HF. Tobacco consumption and mortality from cancer and other diseases. Acta Unio Int 

Contra Cancrum 1960; 16: 1653-1665. 

15. Friedenreich C, Norat T, Steindorf K et al. Physical activity and risk of colon and rectal 

cancers: the European prospective investigation into cancer and nutrition. Cancer Epidemiol 

Biomarkers Prev 2006; 15: 2398-2407. 

16. Garland C, Shekelle RB, Barrett-Connor E et al. Dietary vitamin D and calcium and risk of 

colorectal cancer: a 19-year prospective study in men. Lancet 1985; 1: 307-309. 

17. Hagiwara T, Kono S, Yin G et al. Genetic polymorphism in cytochrome P450 7A1 and risk of 

colorectal cancer: the Fukuoka Colorectal Cancer Study. Cancer Res 2005; 65: 2979-2982. 



49 

18. Hammond EC, Horn D. Smoking and death rates; report on forty-four months of follow-up of 

187,783 men. I. Total mortality. J Am Med Assoc 1958; 166: 1159-1172. 

19. Hammond EC. Smoking in relation to the death rates of one million men and women. Natl 

Cancer Inst Monogr 1966; 19: 127-204. 

20. Il'yasova D, Martin C, Sandler RS. Tea intake and risk of colon cancer in African-Americans 

and whites: North Carolina colon cancer study. Cancer Causes Control 2003; 14: 767-772. 

21. Jain M, Cook GM, Davis FG et al. A case-control study of diet and colo-rectal cancer. Int J 

Cancer 1980; 26: 757-768. 

22. Jarebinski M, Vlajinac H, Adanja B. Biosocial and other characteristics of the large bowel 

cancer patients in Belgrade (Yugoslavia). Arch Geschwulstforsch 1988; 58: 411-417. 

23. Jarebinski M, Adanja B, Vlajinac H. Case-control study of relationship of some biosocial 

correlates to rectal cancer patients in Belgrade, Yugoslavia. Neoplasma 1989; 36: 369-374. 

24. Jiang J, Wang J, Suzuki S et al. Elevated risk of colorectal cancer associated with the AA 

genotype of the cyclin D1 A870G polymorphism in an Indian population. J Cancer Res Clin 

Oncol 2006; 132: 193-199. 

25. Kabat GC, Howson CP, Wynder EL. Beer consumption and rectal cancer. Int J Epidemiol 

1986; 15: 494-501. 

26. Kahn HA. The Dorn study of smoking and mortality among U.S. veterans: report on eight and 

one-half years of observation. Natl Cancer Inst Monogr 1966; 19: 1-125. 

27. Kato I, Tominaga S, Ikari A. A case-control study of male colorectal cancer in Aichi 

Prefecture, Japan: with special reference to occupational activity level, drinking habits and 

family history. Jpn J Cancer Res 1990; 81: 115-121. 

28. Kim HJ, Lee SM, Choi NK et al. [Smoking and colorectal cancer risk in the Korean elderly]. J 

Prev Med Public Health 2006; 39: 123-129. 

29. Kimura Y, Kono S, Toyomura K et al. Meat, fish and fat intake in relation to subsite-specific 

risk of colorectal cancer: The Fukuoka Colorectal Cancer Study. Cancer Sci 2007; 98: 590-

597. 

30. Kondo R. Epidemiological study on cancer of the colon and the rectum. II. Etiological factors 

in cancer of the colon and the rectum. . Nagoya Med 1975; 97: 93-116. 

31. Kono S, Ikeda M, Tokudome S et al. Cigarette smoking, alcohol and cancer mortality: a 

cohort study of male Japanese physicians. Jpn J Cancer Res 1987; 78: 1323-1328. 

32. Lafuente MJ, Casterad X, Trias M et al. NAD(P)H:quinone oxidoreductase-dependent risk for 

colorectal cancer and its association with the presence of K-ras mutations in tumors. 

Carcinogenesis 2000; 21: 1813-1819. 

33. Levi F, Pasche C, La Vecchia C et al. Food groups and colorectal cancer risk. Br J Cancer 

1999; 79: 1283-1287. 

34. Liao LH, Zhang H, Lai MP et al. The association of CYP2C9 gene polymorphisms with 

colorectal carcinoma in Han Chinese. Clin Chim Acta 2007; 380: 191-196. 



50 

35. Lima JM, Serafim PV, Silva ID, Forones NM. [Role of the genetic polymorphism of p53 

(codon 72) gene in colorectal cancer]. Arq Gastroenterol 2006; 43: 8-13. 

36. Little J, Sharp L, Masson LF et al. Colorectal cancer and genetic polymorphisms of CYP1A1, 

GSTM1 and GSTT1: a case-control study in the Grampian region of Scotland. Int J Cancer 

2006; 119: 2155-2164. 

37. Longnecker MP. A case-control study of alcoholic beverage consumption in relation to risk of 

cancer of the right colon and rectum in men. Cancer Causes Control 1990; 1: 5-14. 

38. Matsuo K, Hamajima N, Hirai T et al. Methionine Synthase Reductase Gene A66G 

Polymorphism is Associated with Risk of Colorectal Cancer. Asian Pac J Cancer Prev 2002; 

3: 353-359. 

39. Moura MA, Bergmann A, Aguiar SS, Thuler LC. The magnitude of the association between 

smoking and the risk of developing cancer in Brazil: a multicenter study. BMJ Open 2014; 4: 

e003736. 

40. Murata M, Takayama K, Choi BC, Pak AW. A nested case-control study on alcohol drinking, 

tobacco smoking, and cancer. Cancer Detect Prev 1996; 20: 557-565. 

41. Murata M, Tagawa M, Watanabe S et al. Genotype difference of aldehyde dehydrogenase 2 

gene in alcohol drinkers influences the incidence of Japanese colorectal cancer patients. Jpn J 

Cancer Res 1999; 90: 711-719. 

42. Nagata C, Shimizu H, Kametani M et al. Cigarette smoking, alcohol use, and colorectal 

adenoma in Japanese men and women. Dis Colon Rectum 1999; 42: 337-342. 

43. Nkondjock A, Ghadirian P. Dietary carotenoids and risk of colon cancer: case-control study. 

Int J Cancer 2004; 110: 110-116. 

44. Ping Y, Ogushi Y, Okada Y et al. Lifestyle and colorectal cancer: A case-control study. 

Environ Health Prev Med 1998; 3: 146-151. 

45. Rogot E, Murray JL. Smoking and causes of death among U.S. veterans: 16 years of 

observation. Public Health Rep 1980; 95: 213-222. 

46. Skjelbred CF, Saebo M, Wallin H et al. Polymorphisms of the XRCC1, XRCC3 and XPD 

genes and risk of colorectal adenoma and carcinoma, in a Norwegian cohort: a case control 

study. BMC Cancer 2006; 6: 67. 

47. Staszewski J. Smoking and cancer of the alimentary tract in Poland. Br J Cancer 1969; 23: 

247-253. 

48. Steindorf K, Jedrychowski W, Schmidt M et al. Case-control study of lifetime occupational 

and recreational physical activity and risks of colon and rectal cancer. Eur J Cancer Prev 

2005; 14: 363-371. 

49. Steinmetz J, Spyckerelle Y, Gueguen R, Dupre C. Alcohol, tobacco and colorectal adenomas 

and cancer. Case-control study in a population with positive fecal occult blood tests [in 

French]. Presse Med 2007; 36: 1174-1182. 

50. Suadicani P, Hein HO, Gyntelberg F. Height, weight, and risk of colorectal cancer. An 18-

year follow-up in a cohort of 5249 men. Scand J Gastroenterol 1993; 28: 285-288. 



51 

51. Tajima K, Tominaga S. Dietary habits and gastro-intestinal cancers: a comparative case-

control study of stomach and large intestinal cancers in Nagoya, Japan. Jpn J Cancer Res 

1985; 76: 705-716. 

52. Terry MB, Neugut AI. Cigarette smoking and the colorectal adenoma-carcinoma sequence: a 

hypothesis to explain the paradox. Am J Epidemiol 1998; 147: 903-910. 

53. Theodoratou E, Kyle J, Cetnarskyj R et al. Dietary flavonoids and the risk of colorectal 

cancer. Cancer Epidemiol Biomarkers Prev 2007; 16: 684-693. 

54. Tiemersma EW, Kloosterman J, Bunschoten A et al. Role of EPHX genotype in the 

associations of smoking and diet with colorectal adenomas. IARC Sci Publ 2002; 156: 491-

493. 

55. Vobecky J, Caro J, Devroede G. A case-control study of risk factors for large bowel 

carcinoma. Cancer 1983; 51: 1958-1963. 

56. Vogel U, Christensen J, Dybdahl M et al. Prospective study of interaction between alcohol, 

NSAID use and polymorphisms in genes involved in the inflammatory response in relation to 

risk of colorectal cancer. Mutat Res 2007; 624: 88-100. 

57. Wang H, Rothenbacher D, Low M et al. Atopic diseases, immunoglobulin E and risk of 

cancer of the prostate, breast, lung and colorectum. Int J Cancer 2006; 119: 695-701. 

58. Watanabe Y, Tada M, Kawamoto K et al. [A case-control study of cancer of the rectum and 

colon]. Nihon Shokakibyo Gakkai Zasshi 1984; 81: 185-193. 

59. Williams RR, Horm JW. Association of cancer sites with tobacco and alcohol consumption 

and socioeconomic status of patients: interview study from the Third National Cancer Survey. 

J Natl Cancer Inst 1977; 58: 525-547. 

60. Williams RR, Sorlie PD, Feinleib M et al. Cancer incidence by levels of cholesterol. JAMA 

1981; 245: 247-252. 

61. Yamamoto H, Hanafusa H, Ouchida M et al. Single nucleotide polymorphisms in the EXO1 

gene and risk of colorectal cancer in a Japanese population. Carcinogenesis 2005; 26: 411-

416. 

62. Yeh CC, Hsieh LL, Tang R et al. Vegetable/fruit, smoking, glutathione S-transferase 

polymorphisms and risk for colorectal cancer in Taiwan. World J Gastroenterol 2005; 11: 

1473-1480. 

63. Yoshida K, Oku T, Ohba S et al. A case-control study of colorectal cancer: association 

between smoking, drinking, family history of cancer and colorectal cancer. Jpn J Cancer Clin 

1992; 38: 371-378. 

64. Yoshida K, Osawa K, Kasahara M et al. Association of CYP1A1, CYP1A2, GSTM1 and 

NAT2 gene polymorphisms with colorectal cancer and smoking. Asian Pac J Cancer Prev 

2007; 8: 438-444. 

65. Yuan JM, Ross RK, Wang XL et al. Morbidity and mortality in relation to cigarette smoking 

in Shanghai, China. A prospective male cohort study. JAMA 1996; 275: 1646-1650. 



52 

66. Agudo A, Bonet C, Travier N et al. Impact of cigarette smoking on cancer risk in the 

European prospective investigation into cancer and nutrition study. J Clin Oncol 2012; 30: 

4550-4557. 

67. Murphy N, Ward HA, Jenab M et al. Heterogeneity of Colorectal Cancer Risk Factors by 

Anatomical Subsite in 10 European Countries: A Multinational Cohort Study. Clin 

Gastroenterol Hepatol 2018. 

68. Leufkens AM, Van Duijnhoven FJ, Siersema PD et al. Cigarette smoking and colorectal 

cancer risk in the European Prospective Investigation into Cancer and Nutrition study. Clin 

Gastroenterol Hepatol 2011; 9: 137-144. 

69. Ordonez-Mena JM, Schottker B, Mons U et al. Quantification of the smoking-associated 

cancer risk with rate advancement periods: meta-analysis of individual participant data from 

cohorts of the CHANCES consortium. BMC Med 2016; 14: 62. 

70. Agudo AP, M; Munnia, A; Luján-Barroso, L; Sánchez, MJ; Molina-Montes, E; Sánchez-

Cantalejo, E; Navarro, C; Tormo, MJ; Chirlaque, MD; Barricarte, A; Ardanaz, E; Amiano, P; 

Dorronsoro, M; Quirós, JR; Piro, S; Bonet, C; Sala, N; González, CA. Aromatic DNA 

Adducts and Risk of Gastrointestinal Cancers: A Case–Cohort Study within the EPIC–Spain. 

Cancer Epidemiol Biomarkers Prev. 2012; 21: 685-692. 

71. Akinyemiju T, Wiener H, Pisu M. Cancer-related risk factors and incidence of major cancers 

by race, gender and region; analysis of the NIH-AARP diet and health study. BMC Cancer 

2017; 17: 597. 

72. Andersen V, Ostergaard M, Christensen J et al. Polymorphisms in the xenobiotic transporter 

Multidrug Resistance 1 (MDR1) and interaction with meat intake in relation to risk of 

colorectal cancer in a Danish prospective case-cohort study. BMC Cancer 2009; 9: 407. 

73. Hansen RD, Albieri V, Tjonneland A et al. Effects of smoking and antioxidant micronutrients 

on risk of colorectal cancer. Clin Gastroenterol Hepatol 2013; 11: 406-415 e403. 

74. Andersen V, Christensen J, Overvad K et al. Polymorphisms in NFkB, PXR, LXR and risk of 

colorectal cancer in a prospective study of Danes. BMC Cancer 2010; 10: 484. 

75. Andersen V, Kopp TI, Tjonneland A, Vogel U. No association between HMOX1 and risk of 

colorectal cancer and no interaction with diet and lifestyle factors in a prospective Danish 

case-cohort study. Int J Mol Sci 2015; 16: 1375-1384. 

76. Batty GD, Kivimaki M, Gray L et al. Cigarette smoking and site-specific cancer mortality: 

testing uncertain associations using extended follow-up of the original Whitehall study. Ann 

Oncol 2008; 19: 996-1002. 

77. Morrison DS, Batty GD, Kivimaki M et al. Risk factors for colonic and rectal cancer 

mortality: evidence from 40 years' follow-up in the Whitehall I study. J Epidemiol 

Community Health 2011; 65: 1053-1058. 

78. Chia VM, Newcomb PA, Bigler J et al. Risk of microsatellite-unstable colorectal cancer is 

associated jointly with smoking and nonsteroidal anti-inflammatory drug use. Cancer Res 

2006; 66: 6877-6883. 

79. Gong J, Hutter C, Baron JA et al. A pooled analysis of smoking and colorectal cancer: timing 

of exposure and interactions with environmental factors. Cancer Epidemiol Biomarkers Prev 

2012; 21: 1974-1985. 



53 

80. Gong J, Hutter CM, Newcomb PA et al. Genome-Wide Interaction Analyses between Genetic 

Variants and Alcohol Consumption and Smoking for Risk of Colorectal Cancer. PLoS Genet 

2016; 12: e1006296. 

81. Poynter JN, Haile RW, Siegmund KD et al. Associations between smoking, alcohol 

consumption, and colorectal cancer, overall and by tumor microsatellite instability status. 

Cancer Epidemiol Biomarkers Prev 2009; 18: 2745-2750. 

82. Cleary SP, Cotterchio M, Shi E et al. Cigarette smoking, genetic variants in carcinogen-

metabolizing enzymes, and colorectal cancer risk. Am J Epidemiol 2010; 172: 1000-1014. 

83. Cotterchio M, Manno M, Klar N et al. Colorectal screening is associated with reduced 

colorectal cancer risk: a case-control study within the population-based Ontario Familial 

Colorectal Cancer Registry. Cancer Causes Control 2005; 16: 865-875. 

84. Doubeni CA, Major JM, Laiyemo AO et al. Contribution of behavioral risk factors and 

obesity to socioeconomic differences in colorectal cancer incidence. J Natl Cancer Inst 2012; 

104: 1353-1362. 

85. Gao CM, Takezaki T, Wu JZ et al. CYP2E1 Rsa I polymorphism impacts on risk of colorectal 

cancer association with smoking and alcohol drinking. World J Gastroenterol 2007; 13: 5725-

5730. 

86. Gao CM, Gong JP, Wu JZ et al. Relationship between growth hormone 1 genetic 

polymorphism and susceptibility to colorectal cancer. J Hum Genet 2010; 55: 163-166. 

87. Gao CM, Takezaki T, Wu JZ et al. Polymorphisms of alcohol dehydrogenase 2 and aldehyde 

dehydrogenase 2 and colorectal cancer risk in Chinese males. World J Gastroenterol 2008; 14: 

5078-5083. 

88. Giovannucci E, Colditz GA, Stampfer MJ et al. A prospective study of cigarette smoking and 

risk of colorectal adenoma and colorectal cancer in U.S. women. J Natl Cancer Inst 1994; 86: 

192-199. 

89. Kenfield SA, Stampfer MJ, Rosner BA, Colditz GA. Smoking and smoking cessation in 

relation to mortality in women. JAMA 2008; 299: 2037-2047. 

90. Drew DA, Nishihara R, Lochhead P et al. A Prospective Study of Smoking and Risk of 

Synchronous Colorectal Cancers. Am J Gastroenterol 2017; 112: 493-501. 

91. Giovannucci E, Rimm EB, Stampfer MJ et al. A prospective study of cigarette smoking and 

risk of colorectal adenoma and colorectal cancer in U.S. men. J Natl Cancer Inst 1994; 86: 

183-191. 

92. Hansen RK, BN; Frederiksen, K; Tjønneland, A; Overvad, K; Roswall, N; Loft, S; Dragsted, 

LO; Vogel, U; Raaschou-Nielsen, O. GPX1 Pro198Leu polymorphism, erythrocyte GPX 

activity, interaction with alcohol consumption and smoking, and risk of colorectal cancer. 

Mutat Res. 2009; 664: 13-19. 

93. Heineman EF, Zahm SH, McLaughlin 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 Cancer 

1994; 59: 728-738. 

94. McLaughlin JK, Hrubec Z, Blot WJ, Fraumeni JF, Jr. Smoking and cancer mortality among 

U.S. veterans: a 26-year follow-up. Int J Cancer 1995; 60: 190-193. 



54 

95. Holm M, Olsen A, Kyro C et al. The Influence of Menopausal Hormone Therapy and 

Potential Lifestyle Interactions in Female Cancer Development-a Population-Based 

Prospective Study. Horm Cancer 2018; 9: 254-264. 

96. Jin MJ, Chen K, Song L et al. The association of the DNA repair gene XRCC3 Thr241Met 

polymorphism with susceptibility to colorectal cancer in a Chinese population. Cancer Genet 

Cytogenet 2005; 163: 38-43. 

97. Jin M, Ye D, Li Y et al. Association of a novel genetic variant in RP11-650L12.2 with risk of 

colorectal cancer in Han Chinese population. Gene 2017; 624: 21-25. 

98. Kantor ED, Hutter CM, Minnier J et al. Gene-environment interaction involving recently 

identified colorectal cancer susceptibility Loci. Cancer Epidemiol Biomarkers Prev 2014; 23: 

1824-1833. 

99. Key TJ, Appleby PN, Spencer EA et al. Cancer incidence in vegetarians: results from the 

European Prospective Investigation into Cancer and Nutrition (EPIC-Oxford). Am J Clin Nutr 

2009; 89: 1620S-1626S. 

100. Koh WP, Nelson HH, Yuan JM et al. Glutathione S-transferase (GST) gene polymorphisms, 

cigarette smoking and colorectal cancer risk among Chinese in Singapore. Carcinogenesis 

2011; 32: 1507-1511. 

101. Tsong WH, Koh WP, Yuan JM et al. Cigarettes and alcohol in relation to colorectal cancer: 

the Singapore Chinese Health Study. Br J Cancer 2007; 96: 821-827. 

102. Odegaard AO, Koh WP, Yuan JM. Combined lifestyle factors and risk of incident colorectal 

cancer in a Chinese population. Cancer Prev Res (Phila) 2013; 6: 360-367. 

103. Shankar A, Yuan JM, Koh WP et al. Morbidity and mortality in relation to smoking among 

women and men of Chinese ethnicity: the Singapore Chinese Health Study. Eur J Cancer 

2008; 44: 100-109. 

104. Kopp TI, Andersen V, Tjonneland A, Vogel U. Polymorphisms in ATP-binding cassette 

transporter genes and interaction with diet and life style factors in relation to colorectal cancer 

in a Danish prospective case-cohort study. Scand J Gastroenterol 2015; 50: 1469-1481. 

105. Kury S, Buecher B, Robiou-du-Pont S et al. Combinations of cytochrome P450 gene 

polymorphisms enhancing the risk for sporadic colorectal cancer related to red meat 

consumption. Cancer Epidemiol Biomarkers Prev 2007; 16: 1460-1467. 

106. Lemogne C, Consoli SM, Geoffroy-Perez B et al. Personality and the risk of cancer: a 16-year 

follow-up study of the GAZEL cohort. Psychosom Med 2013; 75: 262-271. 

107. Lemogne C, Consoli SM, Melchior M et al. Depression and the risk of cancer: a 15-year 

follow-up study of the GAZEL cohort. Am J Epidemiol 2013; 178: 1712-1720. 

108. Lilla C, Verla-Tebit E, Risch A et al. Effect of NAT1 and NAT2 genetic polymorphisms on 

colorectal cancer risk associated with exposure to tobacco smoke and meat consumption. 

Cancer Epidemiol Biomarkers Prev 2006; 15: 99-107. 

109. Hoffmeister M, Jansen L, Stock C et al. Smoking, lower gastrointestinal endoscopy, and risk 

for colorectal cancer. Cancer Epidemiol Biomarkers Prev 2014; 23: 525-533. 



55 

110. Verla-Tebit E, Lilla C, Hoffmeister M et al. Cigarette smoking and colorectal cancer risk in 

Germany: a population-based case-control study. Int J Cancer 2006; 119: 630-635. 

111. Lilla CR, A; Verla-Tebit, E; Hoffmeister, M; Brenner, H; Chang-Claude, J. SULT1A1 

genotype and susceptibility to colorectal cancer. Int J Cancer 2007; 120: 201-206. 

112. Liu LZ, R; Wei, S; Xiang, H; Chen, J; Xie, D; Yin, J; Zou, L; Sun, J; Chen, W; Miao, X; Nie, 

S. The Leptin Gene Family and Colorectal Cancer: Interaction with Smoking Behavior and 

Family History of Cancer. PLoS One. 2013; 8. 

113. Liu L, Zhong R, Wei S et al. Interactions between genetic variants in the adiponectin, 

adiponectin receptor 1 and environmental factors on the risk of colorectal cancer. PLoS One 

2011; 6: e27301. 

114. Luchtenborg M, Weijenberg MP, Kampman E et al. Cigarette smoking and colorectal cancer: 

APC mutations, hMLH1 expression, and GSTM1 and GSTT1 polymorphisms. Am J 

Epidemiol 2005; 161: 806-815. 

115. Weijenberg MP, Aardening PW, de Kok TM et al. Cigarette smoking and KRAS oncogene 

mutations in sporadic colorectal cancer: results from the Netherlands Cohort Study. Mutat 

Res 2008; 652: 54-64. 

116. McCormack VA, Agudo A, Dahm CC et al. Cigar and pipe smoking and cancer risk in the 

European Prospective Investigation into Cancer and Nutrition (EPIC). Int J Cancer 2010; 127: 

2402-2411. 

117. Paskett ED, Reeves KW, Rohan TE et al. Association between cigarette smoking and 

colorectal cancer in the Women's Health Initiative. J Natl Cancer Inst 2007; 99: 1729-1735. 

118. Proenca MA, Fernandes GM, Russo A et al. A case-control study of CYP2E1 (PstI) and 

CYP1A1 (MspI) polymorphisms in colorectal cancer. Genet Mol Res 2015; 14: 17856-17863. 

119. Fernandes GM, Russo A, Proenca MA et al. CYP1A1, CYP2E1 and EPHX1 polymorphisms 

in sporadic colorectal neoplasms. World J Gastroenterol 2016; 22: 9974-9983. 

120. Rudolph A, Hein R, Hoffmeister M et al. Copy number variations of GSTT1 and GSTM1, 

colorectal cancer risk and possible effect modification of cigarette smoking and menopausal 

hormone therapy. Int J Cancer 2012; 131: E841-848. 

121. Slattery  MC, K; Ma, K; Schaffer, D; Potter, J; Samowitz, W. GSTM-1 and NAT2 and 

genetic alterations in colon tumors. Cancer Causes Control 2002; 13: 527-534. 

122. Slattery ML, Samowtiz W, Ma K et al. CYP1A1, cigarette smoking, and colon and rectal 

cancer. Am J Epidemiol 2004; 160: 842-852. 

123. Slattery ML, Anderson K, Curtin K et al. Lifestyle factors and Ki-ras mutations in colon 

cancer tumors. Mutat Res 2001; 483: 73-81. 

124. Slattery ML, Curtin K, Ma K et al. Diet activity, and lifestyle associations with p53 mutations 

in colon tumors. Cancer Epidemiol Biomarkers Prev 2002; 11: 541-548. 

125. Samowitz WS, Albertsen H, Sweeney C et al. Association of smoking, CpG island methylator 

phenotype, and V600E BRAF mutations in colon cancer. J Natl Cancer Inst 2006; 98: 1731-

1738. 



56 

126. Sorensen M, Autrup H, Olsen A et al. Prospective study of NAT1 and NAT2 polymorphisms, 

tobacco smoking and meat consumption and risk of colorectal cancer. Cancer Lett 2008; 266: 

186-193. 

127. Tillmans LS, Vierkant RA, Wang AH et al. Associations between Environmental Exposures 

and Incident Colorectal Cancer by ESR2 Protein Expression Level in a Population-Based 

Cohort of Older Women. Cancer Epidemiol Biomarkers Prev 2015; 24: 713-719. 

128. Limburg PJ, Vierkant RA, Cerhan JR et al. Cigarette smoking and colorectal cancer: long-

term, subsite-specific risks in a cohort study of postmenopausal women. Clin Gastroenterol 

Hepatol 2003; 1: 202-210. 

129. Limsui D, Vierkant RA, Tillmans LS et al. Cigarette smoking and colorectal cancer risk by 

molecularly defined subtypes. J Natl Cancer Inst 2010; 102: 1012-1022. 

130. Zhong R, Liu L, Zou L et al. Genetic variations in the TGFbeta signaling pathway, smoking 

and risk of colorectal cancer in a Chinese population. Carcinogenesis 2013; 34: 936-942. 

131. Adamowicz K, Wrotkowska M, Zaucha JM. Body mass index as a predictor of colorectal 

cancer. Przegl Epidemiol 2015; 69: 779-785, 909-712. 

132. Ates NA, Tamer L, Ates C et al. Glutathione S-transferase M1, T1, P1 genotypes and risk for 

development of colorectal cancer. Biochem Genet 2005; 43: 149-163. 

133. Atzmon I, Linn S, Richter E, Portnov BA. Cancer risks in the Druze Isifya Village: Reasons 

and RF/MW antennas. Pathophysiology 2012; 19: 21-28. 

134. Banday MZ, Balkhi HM, Sameer AS et al. Strong association of interleukin-6 -174G/C 

promoter single nucleotide polymorphism with a decreased risk of colorectal cancer in ethnic 

Kashmiri population: A case control study. Tumour Biol 2017; 39: 1010428317695940. 

135. Baron JA, Gerhardsson de Verdier M, Ekbom A. Coffee, tea, tobacco, and cancer of the large 

bowel. Cancer Epidemiol Biomarkers Prev 1994; 3: 565-570. 

136. Barrett JH, Smith G, Waxman R et al. Investigation of interaction between N-

acetyltransferase 2 and heterocyclic amines as potential risk factors for colorectal cancer. 

Carcinogenesis 2003; 24: 275-282. 

137. Bener A, Moore MA, Ali R, El Ayoubi HR. Impacts of family history and lifestyle habits on 

colorectal cancer risk: a case-control study in Qatar. Asian Pac J Cancer Prev 2010; 11: 963-

968. 

138. Berndt SI, Platz EA, Fallin MD et al. Genetic variation in the nucleotide excision repair 

pathway and colorectal cancer risk. Cancer Epidemiol Biomarkers Prev 2006; 15: 2263-2269. 

139. Boursi B, Haynes K, Mamtani R, Yang YX. Digoxin use and the risk for colorectal cancer. 

Pharmacoepidemiol Drug Saf 2014; 23: 1147-1153. 

140. Boyle T, Fritschi L, Tabatabaei SM et al. Smoking, alcohol, diabetes, obesity, socioeconomic 

status, and the risk of colorectal cancer in a population-based case-control study. Cancer 

Causes Control 2014; 25: 1659-1668. 

141. Chiu BC, Lynch CF, Cerhan JR, Cantor KP. Cigarette smoking and risk of bladder, pancreas, 

kidney, and colorectal cancers in Iowa. Ann Epidemiol 2001; 11: 28-37. 



57 

142. Choi SY, Kahyo H. Effect of cigarette smoking and alcohol consumption in the etiology of 

cancers of the digestive tract. Int J Cancer 1991; 49: 381-386. 

143. Cichoz-Lach H, Szumilo J, Celinski K et al. Results of screening in Lublin Province, Poland, 

for colorectal cancer and neoplastic polyps - the role of environmental factors. Ann Agric 

Environ Med 2017; 24: 108-112. 

144. Colussi D, Fabbri M, Zagari RM et al. Lifestyle factors and risk for colorectal polyps and 

cancer at index colonoscopy in a FIT-positive screening population. United European 

Gastroenterol J 2018; 6: 935-942. 

145. Cross AJ, Boca S, Freedman ND et al. Metabolites of tobacco smoking and colorectal cancer 

risk. Carcinogenesis 2014; 35: 1516-1522. 

146. Curtin K, Samowitz WS, Wolff RK et al. Somatic alterations, metabolizing genes and 

smoking in rectal cancer. Int J Cancer 2009; 125: 158-164. 

147. D'Avanzo B, La Vecchia C, Franceschi S et al. Cigarette smoking and colorectal cancer: a 

study of 1,584 cases and 2,879 controls. Prev Med 1995; 24: 571-579. 

148. Diergaarde B, Vrieling A, van Kraats AA et al. Cigarette smoking and genetic alterations in 

sporadic colon carcinomas. Carcinogenesis 2003; 24: 565-571. 

149. Falkowski S, Woillard JB, Postil D et al. Common variants in glucuronidation enzymes and 

membrane transporters as potential risk factors for colorectal cancer: a case control study. 

BMC Cancer 2017; 17: 901. 

150. Fathmawati, Fachiroh J, Gravitiani E et al. Nitrate in drinking water and risk of colorectal 

cancer in Yogyakarta, Indonesia. J Toxicol Environ Health A 2017; 80: 120-128. 

151. Ferraroni M, Negri E, La Vecchia C et al. Socioeconomic indicators, tobacco and alcohol in 

the aetiology of digestive tract neoplasms. Int J Epidemiol 1989; 18: 556-562. 

152. Freedman AN, Michalek AM, Marshall JR et al. The relationship between smoking exposure 

and p53 overexpression in colorectal cancer. Br J Cancer 1996; 73: 902-908. 

153. Freedman AN, Slattery ML, Ballard-Barbash R et al. Colorectal cancer risk prediction tool for 

white men and women without known susceptibility. J Clin Oncol 2009; 27: 686-693. 

154. Gallegos-Arreola MP, Zuniga-Gonzalez GM, Sanchez-Lopez JY et al. TYMS 2R3R 

polymorphism and DPYD [IVS]14+1G>A gene mutation in Mexican colorectal cancer 

patients. Acta Biochim Pol 2018; 65: 227-234. 

155. Ghadirian P, Maisonneuve P, Perret C et al. Epidemiology of sociodemographic 

characteristics, lifestyle, medical history, and colon cancer: a case-control study among 

French Canadians in Montreal. Cancer Detect Prev 1998; 22: 396-404. 

156. Goy J, Rosenberg MW, King WD. Health risk behaviors: examining social inequalities in 

bladder and colorectal cancers. Ann Epidemiol 2008; 18: 156-162. 

157. Haenszel W, Locke FB, Segi M. A case-control study of large bowel cancer in Japan. J Natl 

Cancer Inst 1980; 64: 17-22. 

158. Ho JW, Lam TH, Tse CW et al. Smoking, drinking and colorectal cancer in Hong Kong 

Chinese: a case-control study. Int J Cancer 2004; 109: 587-597. 



58 

159. Hoshiyama Y, Sekine T, Sasaba T. A case-control study of colorectal cancer and its relation 

to diet, cigarettes, and alcohol consumption in Saitama Prefecture, Japan. Tohoku J Exp Med 

1993; 171: 153-165. 

160. Hou L, Jiang J, Liu B et al. Association between smoking and deaths due to colorectal 

malignant carcinoma: a national population-based case-control study in China. Br J Cancer 

2014; 110: 1351-1358. 

161. Hou R, Liu Y, Feng Y et al. Association of single nucleotide polymorphisms of ERCC1 and 

XPF with colorectal cancer risk and interaction with tobacco use. Gene 2014; 548: 1-5. 

162. Hu J, Morrison H, Mery L et al. Diet and vitamin or mineral supplementation and risk of 

colon cancer by subsite in Canada. Eur J Cancer Prev 2007; 16: 275-291. 

163. Huang K, Sandler RS, Millikan RC et al. GSTM1 and GSTT1 polymorphisms, cigarette 

smoking, and risk of colon cancer: a population-based case-control study in North Carolina 

(United States). Cancer Causes Control 2006; 17: 385-394. 

164. Huang Y, Li X, He J et al. Genetic polymorphisms in XRCC1 genes and colorectal cancer 

susceptibility. World J Surg Oncol 2015; 13: 244. 

165. Inoue M, Tajima K, Hirose K et al. Subsite-specific risk factors for colorectal cancer: a 

hospital-based case-control study in Japan. Cancer Causes Control 1995; 6: 14-22. 

166. Iswarya SK, Premarajan KC, Kar SS et al. Risk factors for the development of colorectal 

carcinoma: A case control study from South India. World J Gastrointest Oncol 2016; 8: 207-

214. 

167. Jedrychowski W, Maugeri U, Popiela T et al. Case-control study on beneficial effect of 

regular consumption of apples on colorectal cancer risk in a population with relatively low 

intake of fruits and vegetables. Eur J Cancer Prev 2010; 19: 42-47. 

168. Ji BT, Dai Q, Gao YT et al. Cigarette and alcohol consumption and the risk of colorectal 

cancer in Shanghai, China. Eur J Cancer Prev 2002; 11: 237-244. 

169. Jing F, Mao Y, Zhang Z et al. The association of phosphatase and tensin homolog deleted on 

chromosome 10 polymorphisms and lifestyle habits with colorectal cancer risk in a Chinese 

population. Tumour Biol 2014; 35: 9233-9240. 

170. Kachuri L, Villeneuve PJ, Parent ME et al. Workplace exposure to diesel and gasoline engine 

exhausts and the risk of colorectal cancer in Canadian men. Environ Health 2016; 15: 4. 

171. Kato I, Tominaga S, Matsuura A et al. A comparative case-control study of colorectal cancer 

and adenoma. Jpn J Cancer Res 1990; 81: 1101-1108. 

172. Kato I, Boleij A, Kortman GA et al. Partial associations of dietary iron, smoking and 

intestinal bacteria with colorectal cancer risk. Nutr Cancer 2013; 65: 169-177. 

173. Kim JI, Park YJ, Kim KH et al. hOGG1 Ser326Cys polymorphism modifies the significance 

of the environmental risk factor for colon cancer. World J Gastroenterol 2003; 9: 956-960. 

174. Kontou N, Psaltopoulou T, Soupos N et al. Metabolic syndrome and colorectal cancer: the 

protective role of Mediterranean diet--a case-control study. Angiology 2012; 63: 390-396. 



59 

175. Kontou N, Psaltopoulou T, Soupos N et al. The mediating effect of Mediterranean diet on the 

relation between smoking and colorectal cancer: a case-control study. Eur J Public Health 

2013; 23: 742-746. 

176. Kotake K, Koyama Y, Nasu J et al. Relation of family history of cancer and environmental 

factors to the risk of colorectal cancer: a case-control study. Jpn J Clin Oncol 1995; 25: 195-

202. 

177. Kune GA, Kune S, Vitetta L, Watson LF. Smoking and colorectal cancer risk: data from the 

Melbourne Colorectal Cancer Study and brief review of literature. Int J Cancer 1992; 50: 369-

372. 

178. Lam TH, Ho SY, Hedley AJ et al. Mortality and smoking in Hong Kong: case-control study 

of all adult deaths in 1998. BMJ 2001; 323: 361. 

179. Le Marchand L, Wilkens LR, Kolonel LN et al. Associations of sedentary lifestyle, obesity, 

smoking, alcohol use, and diabetes with the risk of colorectal cancer. Cancer Res 1997; 57: 

4787-4794. 

180. Lindor NM, Yang P, Evans I et al. Alpha-1-antitrypsin deficiency and smoking as risk factors 

for mismatch repair deficient colorectal cancer: a study from the colon cancer family registry. 

Mol Genet Metab 2010; 99: 157-159. 

181. Luchtenborg M, White KK, Wilkens L et al. Smoking and colorectal cancer: different effects 

by type of cigarettes? Cancer Epidemiol Biomarkers Prev 2007; 16: 1341-1347. 

182. Mahfouz EM, Sadek RR, Abdel-Latief WM et al. The role of dietary and lifestyle factors in 

the development of colorectal cancer: case control study in Minia, Egypt. Cent Eur J Public 

Health 2014; 22: 215-222. 

183. Minami Y, Tateno H. Associations between cigarette smoking and the risk of four leading 

cancers in Miyagi Prefecture, Japan: a multi-site case-control study. Cancer Sci 2003; 94: 

540-547. 

184. Naghibzadeh-Tahami A, Yazdi Feyzabadi V, Khanjani N et al. Can Opium Use Contribute to 

a Higher Risk of Colorectal Cancers? A Matched Case-control Study in Iran. Iran J Public 

Health 2016; 45: 1322-1331. 

185. Newcomb PA, Storer BE, Marcus PM. Cigarette smoking in relation to risk of large bowel 

cancer in women. Cancer Res 1995; 55: 4906-4909. 

186. Nisa H, Kono S, Yin G et al. Cigarette smoking, genetic polymorphisms and colorectal cancer 

risk: the Fukuoka Colorectal Cancer Study. BMC Cancer 2010; 10: 274. 

187. Nothlings U, Yamamoto JF, Wilkens LR et al. Meat and heterocyclic amine intake, smoking, 

NAT1 and NAT2 polymorphisms, and colorectal cancer risk in the multiethnic cohort study. 

Cancer Epidemiol Biomarkers Prev 2009; 18: 2098-2106. 

188. Nusko G, Schneider B, Schneider I et al. Anthranoid laxative use is not a risk factor for 

colorectal neoplasia: results of a prospective case control study. Gut 2000; 46: 651-655. 

189. Olsen J, Kronborg O. Coffee, tobacco and alcohol as risk factors for cancer and adenoma of 

the large intestine. Int J Epidemiol 1993; 22: 398-402. 



60 

190. Peng XE, Jiang YY, Shi XS, Hu ZJ. NQO1 609C>T polymorphism interaction with tobacco 

smoking and alcohol drinking increases colorectal cancer risk in a Chinese population. Gene 

2013; 521: 105-110. 

191. Peppone LJ, Hyland A, Moysich KB et al. Examining the association between cigarette 

smoking and colorectal cancer using historical case-control data. Cancer Epidemiol 2009; 33: 

182-188. 

192. Peppone LJ, Reid ME, Moysich KB et al. The effect of secondhand smoke exposure on the 

association between active cigarette smoking and colorectal cancer. Cancer Causes Control 

2010; 21: 1247-1255. 

193. Pereira Serafim PV, Cotrim Guerreiro da Silva ID, Manoukias Forones N. Relationship 

between genetic polymorphism of CYP1A1 at codon 462 (Ile462Val) in colorectal cancer. Int 

J Biol Markers 2008; 23: 18-23. 

194. Peters RK, Garabrant DH, Yu MC, Mack TM. A case-control study of occupational and 

dietary factors in colorectal cancer in young men by subsite. Cancer Res 1989; 49: 5459-

5468. 

195. Procopciuc LM, Osian G, Iancu M. N-acetyl transferase 2/environmental factors and their 

association as a modulating risk factor for sporadic colon and rectal cancer. J Clin Lab Anal 

2017; 31. 

196. Saebo M, Skjelbred CF, Brekke Li K et al. CYP1A2 164 A-->C polymorphism, cigarette 

smoking, consumption of well-done red meat and risk of developing colorectal adenomas and 

carcinomas. Anticancer Res 2008; 28: 2289-2295. 

197. Sharpe CR, Siemiatycki JA, Rachet BP. The effects of smoking on the risk of colorectal 

cancer. Dis Colon Rectum 2002; 45: 1041-1050. 

198. Siegert S, Hampe J, Schafmayer C et al. Genome-wide investigation of gene-environment 

interactions in colorectal cancer. Hum Genet 2013; 132: 219-231. 

199. Siemiatycki J, Krewski D, Franco E, Kaiserman M. Associations between cigarette smoking 

and each of 21 types of cancer: a multi-site case-control study. Int J Epidemiol 1995; 24: 504-

514. 

200. Slattery ML, West DW, Robison LM et al. Tobacco, alcohol, coffee, and caffeine as risk 

factors for colon cancer in a low-risk population. Epidemiology 1990; 1: 141-145. 

201. Slattery ML, Potter JD, Friedman GD et al. Tobacco use and colon cancer. Int J Cancer 1997; 

70: 259-264. 

202. Slattery ML, Edwards S, Curtin K et al. Associations between smoking, passive smoking, 

GSTM-1, NAT2, and rectal cancer. Cancer Epidemiol Biomarkers Prev 2003; 12: 882-889. 

203. Slattery ML, Curtin K, Anderson K et al. Associations between cigarette smoking, lifestyle 

factors, and microsatellite instability in colon tumors. J Natl Cancer Inst 2000; 92: 1831-1836. 

204. Smits KM, Gaspari L, Weijenberg MP et al. Interaction between smoking, GSTM1 deletion 

and colorectal cancer: results from the GSEC study. Biomarkers 2003; 8: 299-310. 

205. Song N, Shin A, Jung HS et al. Effects of interactions between common genetic variants and 

smoking on colorectal cancer. BMC Cancer 2017; 17: 869. 



61 

206. Steindorf K, Tobiasz-Adamczyk B, Popiela T et al. Combined risk assessment of physical 

activity and dietary habits on the development of colorectal cancer. A hospital-based case-

control study in Poland. Eur J Cancer Prev 2000; 9: 309-316. 

207. Tavani A, Gallus S, Negri E et al. Cigarette smoking and risk of cancers of the colon and 

rectum: a case-control study from Italy. Eur J Epidemiol 1998; 14: 675-681. 

208. Tiemersma EW, Kampman E, Bueno de Mesquita HB et al. Meat consumption, cigarette 

smoking, and genetic susceptibility in the etiology of colorectal cancer: results from a Dutch 

prospective study. Cancer Causes Control 2002; 13: 383-393. 

209. Tuyns AJ, Pequignot G, Gignoux M, Valla A. Cancers of the digestive tract, alcohol and 

tobacco. Int J Cancer 1982; 30: 9-11. 

210. van der Hel OL, Bueno de Mesquita HB, Sandkuijl L et al. Rapid N-acetyltransferase 2 

imputed phenotype and smoking may increase risk of colorectal cancer in women 

(Netherlands). Cancer Causes Control 2003; 14: 293-298. 

211. Vidigal VM, Silva TD, de Oliveira J et al. Genetic polymorphisms of vitamin D receptor 

(VDR), CYP27B1 and CYP24A1 genes and the risk of colorectal cancer. Int J Biol Markers 

2017; 32: e224-e230. 

212. Wang Y, Yang H, Shen CJ et al. Association between alcohol consumption and colorectal 

cancer risk: a case-control study in the Han Chinese population. Eur J Cancer Prev 2018; 27: 

433-437. 

213. Wang L, Ma J, Yang B et al. XRCC2 Polymorphisms and Environmental Factors Predict 

High Risk of Colorectal Cancer. Med Sci Monit 2018; 24: 2858-2863. 

214. Wei YS, Lu JC, Wang L et al. Risk factors for sporadic colorectal cancer in southern Chinese. 

World J Gastroenterol 2009; 15: 2526-2530. 

215. Wu IC, Lee CH, Kuo CH et al. Consumption of cigarettes but not betel quid or alcohol 

increases colorectal cancer risk. J Formos Med Assoc 2009; 108: 155-163. 

216. Xing LL, Wang ZN, Jiang L et al. Cyclooxygenase 2 polymorphism and colorectal cancer: -

765G>C variant modifies risk associated with smoking and body mass index. World J 

Gastroenterol 2008; 14: 1785-1789. 

217. Yamada K, Araki S, Tamura M et al. Case-control study of colorectal carcinoma in situ and 

cancer in relation to cigarette smoking and alcohol use (Japan). Cancer Causes Control 1997; 

8: 780-785. 

218. Yang P, Cunningham JM, Halling KC et al. Higher risk of mismatch repair-deficient 

colorectal cancer in alpha(1)-antitrypsin deficiency carriers and cigarette smokers. Mol Genet 

Metab 2000; 71: 639-645. 

219. Yeh CC, Hsieh LL, Tang R et al. Risk factors for colorectal cancer in Taiwan: a hospital-

based case-control study. J Formos Med Assoc 2003; 102: 305-312. 

220. Yoshioka M, Katoh T, Nakano M et al. Glutathione S-transferase (GST) M1, T1, P1, N-

acetyltransferase (NAT) 1 and 2 genetic polymorphisms and susceptibility to colorectal 

cancer. J UOEH 1999; 21: 133-147. 



62 

221. Zhao J, Halfyard B, Roebothan B et al. Tobacco smoking and colorectal cancer: a population-

based case-control study in Newfoundland and Labrador. Can J Public Health 2010; 101: 281-

289. 

222. Zhivotovskiy AS, Kutikhin AG, Azanov AZ et al. Colorectal cancer risk factors among the 

population of South-East Siberia: a case-control study. Asian Pac J Cancer Prev 2012; 13: 

5183-5188. 

223. Zhong R, Chen X, Chen X et al. MAD1L1 Arg558His and MAD2L1 Leu84Met interaction 

with smoking increase the risk of colorectal cancer. Sci Rep 2015; 5: 12202. 

224. Akhter M, Nishino Y, Nakaya N et al. Cigarette smoking and the risk of colorectal cancer 

among men: a prospective study in Japan. Eur J Cancer Prev 2007; 16: 102-107. 

225. Akhter M, Kuriyama S, Nakaya N et al. Alcohol consumption is associated with an increased 

risk of distal colon and rectal cancer in Japanese men: the Miyagi Cohort Study. Eur J Cancer 

2007; 43: 383-390. 

226. Akiba S, Hirayama T. Cigarette smoking and cancer mortality risk in Japanese men and 

women--results from reanalysis of the six-prefecture cohort study data. Environ Health 

Perspect 1990; 87: 19-26. 

227. Akiba S. Analysis of cancer risk related to longitudinal information on smoking habits. 

Environ Health Perspect 1994; 102 Suppl 8: 15-19. 

228. Blakely T, Barendregt JJ, Foster RH et al. The association of active smoking with multiple 

cancers: national census-cancer registry cohorts with quantitative bias analysis. Cancer 

Causes Control 2013; 24: 1243-1255. 

229. Bostick RM, Potter JD, Kushi LH et al. Sugar, meat, and fat intake, and non-dietary risk 

factors for colon cancer incidence in Iowa women (United States). Cancer Causes Control 

1994; 5: 38-52. 

230. Buron Pust A, Alison R, Blanks R et al. Heterogeneity of colorectal cancer risk by tumour 

characteristics: Large prospective study of UK women. Int J Cancer 2017; 140: 1082-1090. 

231. Carstensen JM, Pershagen G, Eklund G. Mortality in relation to cigarette and pipe smoking: 

16 years' observation of 25,000 Swedish men. J Epidemiol Community Health 1987; 41: 166-

172. 

232. Carter BD, Abnet CC, Feskanich D et al. Smoking and mortality--beyond established causes. 

N Engl J Med 2015; 372: 631-640. 

233. Chao A, Thun MJ, Jacobs EJ et al. Cigarette smoking and colorectal cancer mortality in the 

cancer prevention study II. J Natl Cancer Inst 2000; 92: 1888-1896. 

234. Cho S, Shin A, Park SK et al. Alcohol Drinking, Cigarette Smoking and Risk of Colorectal 

Cancer in the Korean Multi-center Cancer Cohort. J Cancer Prev 2015; 20: 147-152. 

235. Choi YJ, Lee DH, Han KD et al. The relationship between drinking alcohol and esophageal, 

gastric or colorectal cancer: A nationwide population-based cohort study of South Korea. 

PLoS One 2017; 12: e0185778. 

236. Chute CG, Willett WC, Colditz GA et al. A prospective study of body mass, height, and 

smoking on the risk of colorectal cancer in women. Cancer Causes Control 1991; 2: 117-124. 



63 

237. Chyou PH, Nomura AM, Stemmermann GN. A prospective study of colon and rectal cancer 

among Hawaii Japanese men. Ann Epidemiol 1996; 6: 276-282. 

238. Colangelo LA, Gapstur SM, Gann PH, Dyer AR. Cigarette smoking and colorectal carcinoma 

mortality in a cohort with long-term follow-up. Cancer 2004; 100: 288-293. 

239. Driver JA, Gaziano JM, Gelber RP et al. Development of a risk score for colorectal cancer in 

men. Am J Med 2007; 120: 257-263. 

240. Engeland A, Andersen A, Haldorsen T, Tretli S. Smoking habits and risk of cancers other 

than lung cancer: 28 years' follow-up of 26,000 Norwegian men and women. Cancer Causes 

Control 1996; 7: 497-506. 

241. Freedman ND, Abnet CC, Caporaso NE et al. Impact of changing US cigarette smoking 

patterns on incident cancer: risks of 20 smoking-related cancers among the women and men 

of the NIH-AARP cohort. Int J Epidemiol 2016; 45: 846-856. 

242. Gram I, Braaten T, Lund E et al. Cigarette smoking and risk of colorectal cancer among 

Norwegian women. . Cancer Causes Control 2009; 20: 895-903. 

243. Hammond EC, Horn D. Smoking and death rates: report on forty-four months of follow-up of 

187,783 men. 2. Death rates by cause. J Am Med Assoc 1958; 166: 1294-1308. 

244. Hannan LM, Jacobs EJ, Thun MJ. The association between cigarette smoking and risk of 

colorectal cancer in a large prospective cohort from the United States. Cancer Epidemiol 

Biomarkers Prev 2009; 18: 3362-3367. 

245. Hirayama T. Association between alcohol consumption and cancer of the sigmoid colon: 

observations from a Japanese cohort study. Lancet 1989; 2: 725-727. 

246. Hooker CM, Gallicchio L, Genkinger JM et al. A prospective cohort study of rectal cancer 

risk in relation to active cigarette smoking and passive smoke exposure. Ann Epidemiol 2008; 

18: 28-35. 

247. Hsing AW, McLaughlin JK, Chow WH et al. Risk factors for colorectal cancer in a 

prospective study among U.S. white men. Int J Cancer 1998; 77: 549-553. 

248. Hurley S, Goldberg D, Nelson DO et al. Risk of colorectal cancer associated with active 

smoking among female teachers. Cancer Causes Control 2013; 24: 1291-1304. 

249. Asia Pacific Cohort Studies C, Huxley R, Ansary-Moghaddam A et al. The role of lifestyle 

risk factors on mortality from colorectal cancer in populations of the Asia-Pacific region. 

Asian Pac J Cancer Prev 2007; 8: 191-198. 

250. Jee SH, Samet JM, Ohrr H et al. Smoking and cancer risk in Korean men and women. Cancer 

Causes Control 2004; 15: 341-348. 

251. Kato I, Akhmedkhanov A, Koenig K et al. Prospective study of diet and female colorectal 

cancer: the New York University Women's Health Study. Nutr Cancer 1997; 28: 276-281. 

252. Klatsky AL, Armstrong MA, Friedman GD, Hiatt RA. The relations of alcoholic beverage use 

to colon and rectal cancer. Am J Epidemiol 1988; 128: 1007-1015. 

253. Knekt P, Hakama M, Jarvinen R et al. Smoking and risk of colorectal cancer. Br J Cancer 

1998; 78: 136-139. 



64 

254. Liaw KM, Chen CJ. Mortality attributable to cigarette smoking in Taiwan: a 12-year follow-

up study. Tob Control 1998; 7: 141-148. 

255. Ma E, Sasazuki S, Iwasaki M et al. 10-Year risk of colorectal cancer: development and 

validation of a prediction model in middle-aged Japanese men. Cancer Epidemiol 2010; 34: 

534-541. 

256. Meyer J, Rohrmann S, Bopp M, Faeh D. Impact of Smoking and Excess Body Weight on 

Overall and Site-Specific Cancer Mortality Risk. Cancer Epidemiol Biomarkers Prev 2015; 

24: 1516-1522. 

257. Nishihara R, Morikawa T, Kuchiba A et al. A prospective study of duration of smoking 

cessation and colorectal cancer risk by epigenetics-related tumor classification. Am J 

Epidemiol 2013; 178: 84-100. 

258. Nordenvall C, Nilsson PJ, Ye W, Nyren O. Smoking, snus use and risk of right- and left-sided 

colon, rectal and anal cancer: a 37-year follow-up study. Int J Cancer 2011; 128: 157-165. 

259. Nordlund LA, Carstensen JM, Pershagen G. Cancer incidence in female smokers: a 26-year 

follow-up. Int J Cancer 1997; 73: 625-628. 

260. Nyren O, Bergstrom R, Nystrom L et al. Smoking and colorectal cancer: a 20-year follow-up 

study of Swedish construction workers. J Natl Cancer Inst 1996; 88: 1302-1307. 

261. Otani T, Iwasaki M, Yamamoto S et al. 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. 

262. Ozasa K, Japan Collaborative Cohort Study for Evaluation of C. Smoking and mortality in the 

Japan Collaborative Cohort Study for Evaluation of Cancer (JACC). Asian Pac J Cancer Prev 

2007; 8 Suppl: 89-96. 

263. Parajuli R, Bjerkaas E, Tverdal A et al. The increased risk of colon cancer due to cigarette 

smoking may be greater in women than men. Cancer Epidemiol Biomarkers Prev 2013; 22: 

862-871. 

264. Parajuli R, Bjerkaas E, Tverdal A et al. Smoking increases rectal cancer risk to the same 

extent in women as in men: results from a Norwegian cohort study. BMC Cancer 2014; 14: 

321. 

265. Parajuli R, Bjerkaas E, Tverdal A et al. Cigarette smoking and colorectal cancer mortality 

among 602,242 Norwegian males and females. Clin Epidemiol 2014; 6: 137-145. 

266. Pednekar MS, Gupta PC, Yeole BB, Hebert JR. Association of tobacco habits, including bidi 

smoking, with overall and site-specific cancer incidence: results from the Mumbai cohort 

study. Cancer Causes Control 2011; 22: 859-868. 

267. Pirie K, Peto R, Reeves GK et al. The 21st century hazards of smoking and benefits of 

stopping: a prospective study of one million women in the UK. Lancet 2013; 381: 133-141. 

268. Poomphakwaen K, Promthet S, Suwanrungruang K et al. Risk Factors for Colorectal Cancer 

in Thailand. Asian Pac J Cancer Prev 2015; 16: 6105-6109. 



65 

269. Rohan, Jain, Rehm et al. Cigarette smoking and risk of death from colorectal cancer in 

women. Colorectal Dis 2000; 2: 298-303. 

270. Samadder NJ, Vierkant RA, Tillmans LS et al. Cigarette smoking and colorectal cancer risk 

by KRAS mutation status among older women. Am J Gastroenterol 2012; 107: 782-789. 

271. Sandler RS, Sandler DP, Comstock GW et al. Cigarette smoking and the risk of colorectal 

cancer in women. J Natl Cancer Inst 1988; 80: 1329-1333. 

272. Sanjoaquin MA, Appleby PN, Thorogood M et al. Nutrition, lifestyle and colorectal cancer 

incidence: a prospective investigation of 10998 vegetarians and non-vegetarians in the United 

Kingdom. Br J Cancer 2004; 90: 118-121. 

273. Shimizu N, Nagata C, Shimizu H et al. Height, weight, and alcohol consumption in relation to 

the risk of colorectal cancer in Japan: a prospective study. Br J Cancer 2003; 88: 1038-1043. 

274. Shin A, Joo J, Bak J et al. Site-specific risk factors for colorectal cancer in a Korean 

population. PLoS One 2011; 6: e23196. 

275. Singh PN, Fraser GE. Dietary risk factors for colon cancer in a low-risk population. Am J 

Epidemiol 1998; 148: 761-774. 

276. Steffen A, MacInnis RJ, Joshy G et al. Development and validation of a risk score predicting 

risk of colorectal cancer. Cancer Epidemiol Biomarkers Prev 2014; 23: 2543-2552. 

277. Sturmer T, Glynn RJ, Lee IM et al. Lifetime cigarette smoking and colorectal cancer 

incidence in the Physicians' Health Study I. J Natl Cancer Inst 2000; 92: 1178-1181. 

278. Taghizadeh N, Vonk JM, Boezen HM. Lifetime Smoking History and Cause-Specific 

Mortality in a Cohort Study with 43 Years of Follow-Up. PLoS One 2016; 11: e0153310. 

279. Terry P, Ekbom A, Lichtenstein P et al. Long-term tobacco smoking and colorectal cancer in 

a prospective cohort study. Int J Cancer 2001; 91: 585-587. 

280. Terry PD, Miller AB, Rohan TE. Prospective cohort study of cigarette smoking and colorectal 

cancer risk in women. Int J Cancer 2002; 99: 480-483. 

281. Tillmans LS, Vierkant RA, Wang AH et al. Associations between cigarette smoking, hormone 

therapy, and folate intake with incident colorectal cancer by TP53 protein expression level in 

a population-based cohort of older women. Cancer Epidemiol Biomarkers Prev 2014; 23: 

350-355. 

282. Tulinius H, Sigfusson N, Sigvaldason H et al. Risk factors for malignant diseases: a cohort 

study on a population of 22,946 Icelanders. Cancer Epidemiol Biomarkers Prev 1997; 6: 863-

873. 

283. Tverdal A, Thelle D, Stensvold I et al. Mortality in relation to smoking history: 13 years' 

follow-up of 68,000 Norwegian men and women 35-49 years. J Clin Epidemiol 1993; 46: 

475-487. 

284. van Wayenburg CA, van der Schouw YT, van Noord PA, Peeters PH. Age at menopause, 

body mass index, and the risk of colorectal cancer mortality in the Dutch Diagnostisch 

Onderzoek Mammacarcinoom (DOM) cohort. Epidemiology 2000; 11: 304-308. 

285. Wakai K, Hayakawa N, Kojima M et al. Smoking and colorectal cancer in a non-Western 

population: a prospective cohort study in Japan. J Epidemiol 2003; 13: 323-332. 



66 

286. Wen CP, Tsai SP, Chen CJ, Cheng TY. The mortality risks of smokers in Taiwan: Part I: 

cause-specific mortality. Prev Med 2004; 39: 528-535. 

287. Wu AH, Paganini-Hill A, Ross RK, Henderson BE. Alcohol, physical activity and other risk 

factors for colorectal cancer: a prospective study. Br J Cancer 1987; 55: 687-694. 

288. Yeh CC, You SL, Chen CJ, Sung FC. Peanut consumption and reduced risk of colorectal 

cancer in women: a prospective study in Taiwan. World J Gastroenterol 2006; 12: 222-227. 

289. Yun YH, Jung KW, Bae JM et al. Cigarette smoking and cancer incidence risk in adult men: 

National Health Insurance Corporation Study. Cancer Detect Prev 2005; 29: 15-24. 

290. Zheng W, McLerran DF, Rolland BA et al. Burden of total and cause-specific mortality 

related to tobacco smoking among adults aged >/= 45 years in Asia: a pooled analysis of 21 

cohorts. PLoS Med 2014; 11: e1001631. 

 


