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A Nested Case-control Study of Risk Factors for Colorec-

tal Cancer Based on a Large Database Linked Cohort
ZANG Zhaoping', SUN Kexin?, ZHANG Mei®, ZHENG Rong=shou?, ZHAO Yan-fang’,
ZHANG Si-wei’, ZHANG Xiao®, WANG Li-min®, WEI Wen-qiang?, LIU Fen'

(1. School of Public Health, Beijing Municipal Key Laboratory of Clinical Epidemiology, Capital
Medical University, Beijing 100069, China; 2. National Cancer Center/National Clinical Research
Center for Cancer/Cancer Hospital, Chinese Academy of Medical Sciences and Peking Union Medical
College, Beijing 100021, China; 3. National Center for Chronic and Non-Communicable Disease
Control and Prevention, Chinese Center for Disease Control and Prevention, Beijing 100081, China)

Abstract: [Purpose] To investigate the influential factors associated with the development of co-
lo-rectal cancer in China and the association between combined exposure to multiple factors and
the risk of colorectal cancer development. [Methods] A nested case-control study was conducted
based on data from the Chinese Chronic Disease and its Risk Factors Surveillance Program and a
database matched with the linked Chinese cancer registry data. A total of 755 colorectal cancer
cases and 3 004 matched control cases (at a ratio of 1:4) were included. Conditional Logistic re-

gression models were used to calculate the odds ratio(OR) and 95% confidence interval(Cl) of each
factor to the risk of colorectal cancer, and the combined exposure scores of different factors were
calculated for each individual based on the Framingham risk score function. [Results] After cor-
recting for multiple confounders, current smoking (OR=1.765, 95%CI. 1.408~2.211), current al-
cohol consumption(OR=1.370, 95%CI: 1.122~1.674), average daily sedentary time >4 h(OR=1.843,
95%Cl: 1.382~2.456), and overweight (OR= 1.241, 95%CI: 1.027~1.501) or obese (OR=1.564,
95%Cl: 1.217~2.009), daily consumption of red meat (OR=1.445, 95%¢CI; 1.185~1.763), less
vegetable consumption (OR=1.650, 95%CI: 1.196~2.278), hypertension (OR=1.634, 95%Cl:
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1.350~1.978), diabetes (OR=1.749, 95%CI: 1.389~2.204)

, and family history of cancer (OR=

1.880, 95%CI: 1.324~2.668) were risk factors for colorectal cancer development. The results of
the combined exposure score showed that the risk of colorectal cancer in the highest quartile group
was 4.186 folds (95%CIL: 3.192~5.490) higher than that in the first quartile group. [Conclusion ]
Current smokers, alcohol drinkers, people who are sedentariness, overweight or obese and have
poor dietary habits, as well as people with hypertension, diabetes and family history of cancer are
high-risk groups for colorectal cancer and should be given priority attention. In addition, the com-
bined effect of multiple risk factors mentioned above could significantly increase the risk of colo-

rectal cancer.

Key words: colorectal cancer; nested case-control study; risk factors
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Table 1 Descriptive analysis of general information of the
study subjects[n(%) ]

Factor Cases Controls p
(n=755) (n=3004)
Age(years old) 60.43+11.71 60.21+£11.74  0.641
<50 147(19.47)  588(19.57)
50~60 192(25.43)  768(25.57) 0.997
60~70 236(31.26)  943(31.39)
=70 180(23.48)  705(23.47)
Gender
Male 392(51.92) 1557(51.83) 0.965
Female 363(48.08) 1447(48.17)
Ethnic group
Han 690(91.39) 2725(90.71) 0.563
Others 65(8.61) 279(9.29)
Educational level
Primary school and below  380(50.33) 1597(53.16)
Middle school 221(29.27)  802(26.70)  0.300
High school and above 154(20.40)  605(20.14)
Marital status
Married 615(81.46) 2617(87.12)
<0.001
Alone 140(18.54)  387(12.88)
Region distribution
Urban area 402(53.25) 1582(52.66) 0775
Rural area 353(46.75) 1422(47.34)

g S5 T, BRI (OR=1.820, 95%CI:1.517~
2.184) F2 B IR %5 (OR=1.806,95%CI:1.449~2251) i A\
TF 1 65 L i %0 DRI S 5 18 0 ) s A 8 % 0
SR N R 2 L g 1 IXURS 2 A SR S ) E Y
1.805 1#(95%C1:1.292~2.521)(Table 3),
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Table 2 Describes and analysis of the lifestyle and
disease history of the subjects[n(%)]

Factor Cases Controls p
(n=755)  (n=3004)
Smoking status
No 422(55.89) 1930(64.25) <0.001
Yes 333(44.11) 1074(35.75)
Drinking status
No 428(56.69) 1919(63.88)
<0.001
Yes 327(43.31) 1085(36.12)
Average daily sedentary time(h)
<2 78(10.33) 443(14.75)
2~3 105(13.91) 565(18.81) <0.001
3~4 136(18.01) 601(20.01)
=4 436(57.75) 1395(46.44)
BMI(kg/m?)
<18.5 15(1.99) 116(3.86)
18.5~24.0 295(39.07) 1401(46.64) <0.001
24.0~28.0 305(40.40) 1098(36.55)
=28.0 140(18.54) 389(12.95)
High-intensity exercise daily (at least 10 min)
No 2932(97.60) 736(97.48) 0.848
Yes 72(2.40) 19(2.52)
Mid-intensity exercise daily (at least 10 min)
No 2572(85.62) 640(84.77) 0.553
Yes 432(14.38) 115(15.33)

Red meat foods
At least once a day
Less than once a day
Vegetables
At least once a day
Less than once a day
Hypertension
Yes
No
Diabetes mellitus
Yes
No
Family history of cancer
Yes
No

321(42.52) 1070(35.62)
<0.001
434(57.48) 1934(64.38)

684(90.60) 279993.18)
719.40)  205(6.82)
264(34.97) 715(23.
(3497) 7152380)
491(65.03) 2289(76.20)
138(18.28) 336(11.19)
<0.001
617(81.72) 2668(38.81)
55(7.28)  128(4.26)

0.001
700(92.72) 2876(95.74)
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i UL SO S e s T £ Table 3 Colorectal cancer related factors analysis and risk score

=5 Logistic [l . 45 i Univariate analysis Multivariate analysis Risk
BEOR . JER S PR HE OR(95%CI) P OR(95%CI) P score

Smoking status

J& , H AT 48 (OR=1.765,95%

No 1 1
Cl:1.408 ~2.211), H BT i Yes 1.802(1.452~2.235) <0001 1.765(1.408~2.211) <0001,
(OR=1 370 ,95%CI 1.122~1 674) N Drinking status
HY# A K 4 h (OR= No 0001 L oo
1.843,95%C1.1382 ~2.456) .BMI Yes 1.494(1.237~1.804) 1.370(1.122~1.674)

ﬁﬁ§(0R=l 241 95%Cl1.027~ Average daily sedentary time(h)

p%) 1 1 0
L50D)EALHEOR=1564,95%Cl: 5 3 1.080(0.783~1.491)  0.637 1.088(0.782~1.514) 0.615 0
1217~2.009) 5 KIZLZLHKE 34 1.354(0.992~1.850)  0.056 1.419(1.029~1.956) 0.032 1
PIOR=1445,95%C1:1185~1.763). >4 1.946(1.473~2.572) <0.001 1.843(1.382~2.456) <0.001 2
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FUBE PR (OR=1.749,95%CI . =28.0 1.823(1.433~2.319) <0.001 1.564(1.217~2.009) <0.001 2
1.389~2.204) LA S AT S 55 5 Red meat foods
(OR=1880,95%Cl 1.324-2.665) f\isls thta \ Oncezday 1.487(1.230 17981) <0001, 451185 17631) <0.001 ?
N é:k “pj:". S {T\/\ east once a ay J o SIS d o =]l
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AT RSP, K ORH M 1 Less than once a day  1.507(1.109~2.046) 0.009 1.650(1.196~2.278) 0002,
W34 h 0, Jfid 1% ¢ Hypertension

H AW 5> 0 2, H RTIRE No U U o001 ©
W14 HE AR K 23 b Yes 1.820(1.517~2.184) 1.634(1.350~1.978) 2

Diabetes mellitus

048 34hh 14r4h BRLER2 . |
. 0.001 0.001
51 ;BMI<18.5 kg/m* Hy-2 41 | Yes 1.806(1.449-2.251) 1.749(1.389~2.204) 2
24.0~28.0 kg/m> A 1 43 .  Family history of cancer
=280 kgm® W 2 4y g Rzer No Y 0001 " oo Y
Yes 1.805(1.292~2.521) 1.880(1.324~2.668) 2

WREEYI N 15, ANEF 2
KA 2 g0 A LR B JR

Notes : OR :0dds ratio; CI; confidence interval ; BMI :body mass index

95 FIAT SR80 ZE W s 4 49 2 43 (Table 3) . VEA B BG N, 45 5 i s KU S 25 3 i (OR=
24 ZHEBERREZBEEGEETH W 1.307,95%C1:1.255~1.361), X £, ZFh G5 K %
TEVBLAE S PR RO AR ASWORGO R [RIEA LR 2 i 4 T R A XURS: B i (Table 4) .
JEAEHL X ZE R &K )G, 558 — Ui 8 A H L 58 — Table 4 Association between the combined exposure risk

score and the risk of colorectal cancer
Group OR 95%CI P

SRR OR B 2% 1.282(95%C1:0.932~1.763),
BLHHAEE H= Mo (R OR {1 2.167(95% First quartile group 1
C1:1.672~2.809) , &5 ELI i 4200 WU S 4 028 Second quantile group 1282 0.932~1.763  0.127

PO PO 43457 28 K& A 45 1 0 o LR ) o 4.186 % Third quartile group 2.167 1.672~2.809 <0.001
(95%CI . 3192"’5490)0 %ﬁ lﬂlﬁﬁiéﬁtéﬂ E"Ji j:”] ,é;:':l: Fourth quartile group 4.186 3.192~5.490 <0.001
1 <0.001

JET B s A S S 4 ) EI DALY

W ) 5 DS, 22 AT TP 1.<0.001) . [T IPAFIR A3 Continuous analysis 1.307 1.255~1.361  <0.001
= a0 N T NN

%ﬁﬂzﬁ LA Eﬁﬂﬁiﬁ47ﬁ*ﬁ Hﬁ&'ﬂ]kfﬂ , Fﬁ% Notes:OR :odds ratio; CI:confidence interval

5 % T 16 pXl) ¢ @A 2023 F % 32 A% 3 M  China Cancer,2023,Vol.32No3




3o #

ARG AL T3 [ 7 3R A e B A I 3T H A
Fz . DCRCAS 20 008 b8 T AT 2 B PR AR R T4
EL e g ) S PR ER 3R A3 AT A R W R
A SR R R AR 2T R R I B
Wi IR LA S A o IE R 5 5 23 S N 45 L M 98 1Y) A0
B, b3k 2 Fh A R PR 2 B A 5 R 4 T o i 35 b 3
TN B R Jie 0 9 KU, e e O o2 B0 4 1 1A
A= 25 R g i RS 2 8 2 3 £%

WEIE N7, WG 3 0 55 1 s i DR A L 38
FASUR AR PH g 1 = -4 Botterd 55 S BT kK F 1Y
Meta 7387 25 5 Wb |, W M 38 A A 245 B 1 i 1) XU 2
AN AR B 1.18 £5(95%C1:1.11~1.25), — e
] T 2 1 i RS 1 BA A AF 5 S, AN IR i AR A 20
T 10 4538 5 W0 35 A L 45 B g e AU 25 B AIG
17%(95%C1:0.70~0.98) ") I A 45 S 1 5 A 53 1Y
SRR —3, TR, S S IR SRS R e RS N4 B
Ji 98 09 % 95 IUBS: . MeNabb %5 W74 T 3k B £ 5%
B BB 5 A B8 |, A0 & B S5 AN TR A L, R IR
W (BERKT 36 g) # M4S B 98 % KU 38 Jn
25%(0R=1.25,95%CI1:1.11~1.40), [}, —Igh A
T 60 T BA B 55 1 Meta 43 BT [RIRE & 80 T a2 AR
23 I 2 NGS5 e R A S A — SRR
T J 0 B BRI 5 4 3, JA RS N IRT 21 A
NTE5 AR 3 K0 L 0 45 B 98 R XU J& AN TR
W) 2.28 £i517,

[FIRE, 28 A A S It 2538 in 45 15 W i 19 &
3 DRI 207 — T 7 3K I AR v R B F 9 s
BERERAL T 4 h 0 HESs I 3538 n f8 45 E 1 e 0
R U 21 [ B g AT 9 o, 5 i Al B TR
(UARTRSIEEA R ey N A YN E kS ER NI R
B B LM e A 2 L i B KRS B 419122 []
BF A Al 23l AR 2o 0t B 15 | A4 52 O il D g
380 EL e ARG UL IA) g 8 RN g, B ARG AR T o i, B
M) O FHL A R | R MR B2 k277 S 55 ) AT o S50 98 4512
PEPIG I K LR R S B2 TR b R L S iz
B 2 1IN 4 W 98 s IRV (B e B A A ok
4 h 23 3E NS B e s AR BT JHE A
RS B 0 AU th 25 B S i ) ¥E — 5 BMI 5
S IE R KURSE 1) Meta 43 A FF 9 rh 1200 25 58 1 7 BMI

4’ ® ’7@ 2023 jf‘ % 32 )& % 3 # China Cancer,2023,Vol.32,No.3

BEHIINS kg/m?, 45 B 9 0 &9 AU 23 35 0 16% .,
I3 4 Kyrgiou 55 27 — I K B 5 Meta 43 B Y &
U, BMI A3 00 5 ke/m?, 55 P HR S 1 9 11 DXL 14
9%,

ANAESES T YNUEAVYSE V€ L YN U
AN B EREE 20 A8 R 2 18 D 45 1 s 9 s KU, —
WFsE K, HRE|EA S50 g LREIN T ARE
o, ah I R KBS 2 i N 17% ' ; Carr 45 2 7E
— TN 22 Fh 2 2T A5 45 T i O KU () Meta
gtth M, JMAKZH4E N (RR=1.11,95%CI.
1.01~1.22) FIZE A (RR=1.24,95%CI1 ; 1.08~1.44 ) 2> 1%
BN Y N S N R A TN A EA 1L
b5 2 I B 2T Y 2 WA 25 B 98 1 22 AU 1202
AT AR O A R A R A PR &
PR I A Ak 2= P o 5 3R A — T 15 %
HEHF 5%t % BRI £ 2F 4 %o &5 T e B P E
(OR=0.47,95%CI1:0.39~0.58 )**

5 H IR R R SR S A 1% 7 AR A
o, (R 54T PR 22 R s nT B S 3 N2 B 9
14 22 95 LSS o 7 Z2 TURF 5 v 41 1) 55500 2% 1 g a2 e
S 55 B g R AR 3 A G, TR — Ok
JE RS B ARE, R KUK 2 T — R B K
S ANHE 1.76~2.07 £557, teah , —Se 18 PR an
o LS RO DR 75 25 2 186 i 445 0 1 98 1) 08 KU
Kaneko 45 %875 — i 4= [ #4 1) KBWF 52 b & 30, 7R A
IE T HABR 24 R 5, W 4n Rl &k Tk A G i
10 mmHg, 45 15 19 9 09 & 95 KU 2% 43 5138 fin 49 Fi
6% . TE—I0 Meta 5347 Hr 45 3 1 7= 30 5 M i il e A8
R A S e v AR 3G 0 17% ., W DR G in 45
o 96 22 g DRV A, E 7F 22 0LAF 5% v i 3IE 52 4020 Chen
S —TR LA T WM IE 20 4~ BA BB 5% A A4~ 7 5L
Wi, GBI 25 s W PR AR R AR 4 M 1 AU
SRR OB R AR 1.41 1%,

A G B 35 B A 1 52 R R B Sl T
FER R 3, TR T TR R e ) IR A T
SR PR ARG T R BEE T Rl RS AR
FEHTANA B S5 B e ) S BN 5 T e 4
AT, BB AER N, HE AR B A
—E M BRI TR A i R AR
PEAT T RO VT B AN T sh A Ay, (BAR A nl BEAF (e 4R
DG T 5t T DT IC o S A, b8 6 S0 580 g v b 8 s



WA AF AT i, (EL R B T B P B AR AT T K
I AZE T B A A o, A BSOS B A 491 ) 2 3 A
Wesh BB , W7 21 23 S BEA T K die P DR G T4 | B
IS ) 3RS TR 2 B WA . fedm, SE R N R
A I B A 6 PR 3% O LN R (e LT
Bl DR ) B FE RS DR 38, 68 T 45 L 8 1) e S P A I A
A A AN A, 2 XA A — E R

i LTk, HATWOA | AT A AR 4 b
R IERE . A R PR 2T 15 L BCA T E S
R0 g LR DR S48 i AR 4 B R S e A
T DS ALY SIS EN S RS N I R NEN, 7
DN s S B S VA (= B e ATl S N S R S
A%, PRARF (AR, oF 58 A o DA ) 0 e G e [
S5 EL IR AR R T R A B L,

S 2k

[1]  Sung H,Ferlay J,Siegel RL,et al. Global Cancer Statistics
2020: GLOBOCAN estimates of incidence and mortality
worldwide for 36 cancers in 185 countries[J]. CA Cancer J
Clin,2021,71(3):209-249.

[2] Zheng R,Zhang S,Zeng H,et al. Cancer incidence and
mortality in China,2016 [J]. J Natl Cancer Cent,2022,2
(1):1-9.

[3] Dekker E,Tanis PJ, Vleugels J,et al. Colorectal cancer|]].
Lancet,2019,394(10207) : 1467-1480.

[4]  Thanikachalam K,Khan G. Colorectal cancer and nutri-
tion[J]. Nutrients,2019,11(1):164.

[5]  ®SCHE, 7. 2010 45 S PR WEI I H A A 55
L] AR BE o 2R 35, 2012(5) : 477-479.

Zhao WH,Ning G. Content and methodology of the 2010
China Chronic Disease Surveillance Program|]J]. Chinese
Journal of Preventive Medicine,2012(5):477-479.

[6] BHRSF, WA, AR e, 4L 2013 AR b [ T KOG

6 PR 2% W R e AR PR [T AR R B o
% ,2018,52(2): 165-169.
Zhao ZP,Wang LM,Li YC,et al. Provincial representa-
tiveness assessment of China Non-communicable and
Chronic Disease Risk Factor Surveillance System in 2013
[J]. Chinese Journal of Preventive Medicine,2018,52(2):
165-169.

[7]  Wang L,Zhou B,Zhao Z,et al. Body-mass index and obe-
sity in urban and rural China: findings from consecutive
nationally representative surveys during 2004-18[J]. Lancet,
2021,398(10294):53-63.

232

(9]

[10]

(1]

[12]

[14]

[15]

[16]

[17]

[18]

B ok R e A, b E b 0 kR DI R h
=] i3, 2021, 30(9) : 641-647.

Wei WQ,Zhang SW,Li MJ. The history,present and
prospect of cancer registration in China[J]. China Cancer,
2021,30(9):641-647.

Bull FC,Al-Ansari SS,Biddle S,et al. World Health Or-
ganization 2020 guidelines on physical activity and sedentary
behaviour{J]. Br J Sports Med,2020,54(24):1451-1462.
Sullivan LM,Massaro JM,D’Agostino RS Sr. Presentation
of multivariate data for clinical use: The Framingham
Study risk score functions|J]. Stat Med,2004,23(10):1631-
1660.

Liang PS,Chen TY , Giovannucci E. Cigarette smoking and
colorectal cancer incidence and mortality: systematic re-
view and meta-analysis [J]. Int J Cancer,2009,124(10):
2406-2415.

Tsoi KK,Pau CY,Wu WK,et al. Cigarette smoking and
the risk of colorectal cancer: a meta-analysis of prospec-
tive cohort studies [J]. Clin Gastroenterol Hepatol,2009,7
(6):682-688.

Huxley RR,Ansary-Moghaddam A ,Clifton P,et al. The
impact of dietary and lifestyle risk factors on risk of col-
orectal cancer: a quantitative overview of the epidemio-
logical evidence[J]. Int J Cancer,2009,125(1):171-180.
Cheng J,Chen Y,Wang X,et al.

prospective cohort studies of cigarette smoking and the

Meta-analysis  of

incidence of colon and rectal cancers [J]. Eur J Cancer
Prev,2015,24(1):6-15.

Botteri E,Borroni E,Sloan EK,et al. Smoking and col-
orectal cancer risk,overall and by molecular subtypes: a
meta-analysis[J]. Am J Gastroenterol,2020,115(12):1940—
1949.

Zhang QL,Zhao L.G,Li HL,et al. The joint effects of ma-
jor lifestyle factors on colorectal cancer risk among Chi-
nese men: a prospective cohort study [J]. Int J Cancer,
2018,142(6):1093-1101.

McNabb S,Harrison TA,Albanes D,et al. Meta-analysis
of 16 studies of the association of alcohol with colorectal
cancer|J]. Int J Cancer,2020,146(3):861-873.

Choi YJ,Myung SK,Lee JH. Light alcohol drinking and
risk of cancer: a meta-analysis of cohort studies[J]. Can-
cer Res Treat,2018,50(2):474-487.

Wang Y, Yang H,Shen CJ,et al. Association between al-
cohol consumption and colorectal cancer risk: a case-con-
trol study in the Han Chinese population[]J]. Eur J Cancer
Prev,2018,27(5):433-437.

¥ @AM 2023 F % 32 A% 38 China Cancer,2023,Vol.32,No3



[20]

[21]

[22]

(23]

[24]

[26]

(27]

(28]

[29]

[30]

[31]

[32]

Moore SC,Lee IM,Weiderpass E,et al. Association of
leisure-time physical activity with risk of 26 types of can-
cer in 1.44 million adults[J]. JAMA Intern Med,2016,176
(6):816-825.

Nguyen P,Ananthapavan J,Tan EJ,et al. Modelling the
potential health and economic benefits of reducing popu-
lation sitting time in Australia [J]. Int J Behav Nutr Phys
Act,2022,19(1):28.

Keum N,Cao Y,Oh H,et al. Sedentary behaviors and
light-intensity activities in relation to colorectal cancer
risk[J]. Int J Cancer,2016,138(9):2109-2117.

Hjorth MF,Chaput JP,Ritz C,et al. Fatness predicts de-
creased physical activity and increased sedentary time,
but not vice versa: support from a longitudinal study in
8- to 11-year-old children [J]. Int J Obes (Lond),2014,38
(7):959-965.

Martinez-Gomez D, Ruiz JR,Ortega FB, et al. Recommend-
ed levels and intensities of physical activity to avoid low-
cardiorespiratory fitness in European adolescents: The
HELENA study[J]. Am J Hum Biol,2010,22(6):750-756.

Wang J,Yang DL,Chen ZZ, et al. Associations of body
mass index with cancer incidence among populations,
genders,and menopausal status: a systematic review and
meta-analysis[J]. Cancer Epidemiol ,2016,42;1-8.

Fang X,Wei J,He X, et al. Quantitative association be-
tween body mass index and the risk of cancer: a global
Meta-analysis of prospective cohort studies [J]. Int J Can-
cer,2018,143(7):1595-1603.

Kyrgiou M, Kalliala I, Markozannes G,et al. Adiposity and
cancer at major anatomical sites: umbrella review of the
literature[J]. BMJ,2017,356:j477.

Schwingshackl L,Schwedhelm C,Hoffmann G,et al. Food
groups and risk of colorectal cancer [J]. Int J Cancer,
2018,142(9):1748-1758.

Carr PR, Walter V,Brenner H,et al. Meat subtypes and
their association with colorectal cancer: systematic review
and meta-analysis[J]. Int J Cancer,2016,138(2):293-302.
Gianfredi V,Salvatori T, Villarini M, et al. Is dietary fibre
truly protective against colon cancer? A Systematic review
and meta-analysis [J]. Int J Food Sci Nutr,2018,69 (8):
904-915.

Gianfredi V,Nucci D,Salvatori T,et al. Rectal cancer: 20%
risk reduction thanks to dietary fibre intake. Systematic re-
view and meta-analysis|J]. Nutrients,2019,11(7):1579.

Oh H,Kim H,Lee DH,et al. Different dietary fibre sources

“? ® ’@ 2023 jf‘ % 32 )& % 3 # China Cancer,2023,Vol.32,No.3

[33]

[34]

[35]

[37]

[38]

(391

[40]

[41]

[42]

[43]

and risks of colorectal cancer and adenoma: a dose-re-
sponse meta-analysis of prospective studies [J]. Br J Nutr,
2019, 122(6):605-615.

Ma Y,Hu M,Zhou L,et al. Dietary fiber intake and risks
of proximal and distal colon cancers: a meta-analysis[J].
Medicine (Baltimore),2018,97(36):e11678.

Huang J,Fang YJ,Xu M,et al. Carbohydrate,dietary gly-
caemic index and glycaemic load,and colorectal cancer
risk: a case-control study in China[J]. Br J Nutr,2018,
119(8):937-948.

Wong M,Chan CH,Lin J,et al. Lower relative contribu-
tion of positive family history to colorectal cancer risk
with increasing age: a systematic review and meta-analy-
sis of 9.28 million individuals [J]. Am J Gastroenterol,
2018,113(12):1819-1827.

Roos VH,Mangas-Sanjuan C,Rodriguez-Girondo M, et al.
Effects of family history on relative and absolute risks for
colorectal cancer: a systematic review and meta-analysis
[J]. Clin Gastroenterol Hepatol,2019,17(13):2657-2667.
Murphy G,Shu XO,Gao YT, et al. Family cancer history
affecting risk of colorectal cancer in a prospective cohort
of Chinese women|[J]. Cancer Causes Control,2009,20(8):
1517-1521.

Kaneko H,Yano Y,Itoh H,et al. Untreated hypertension
and subsequent incidence of colorectal cancer: analysis of
a nationwide epidemiological database[J]. ] Am Heart As-
soc,2021,10(22):e22479.

Xuan K,Zhao T,Sun C,et al. The association between hy-
pertension and colorectal cancer: a meta-analysis of obser-
vational studies|J]. Eur J Cancer Prev,2021,30(1):84-96.
De Bruijn KM, Arends LR,Hansen BE, et al. Systematic
review and meta-analysis of the association between dia-
betes mellitus and incidence and mortality in breast and
colorectal cancer|]]. Br J Surg,2013,100(11):1421-1429.
Wu L,Yu C,Jiang H,et al. Diabetes mellitus and the oc-
currence of colorectal cancer: an updated meta-analysis
of cohort studies [J]. Diabetes Technol Ther,2013,15(5):
419-427.

Guraya SY. Association of type 2 diabetes mellitus and
the risk of colorectal cancer: a meta-analysis and systematic
review|J]. World J Gastroenterol,2015,21(19):6026-6031.
Chen Y,Wu F,Saito E,et al. Association between type 2
diabetes and risk of cancer mortality: a pooled analysis of
over 771,000 individuals in the Asia Cohort Consortium
[J]. Diabetologia,2017,60(6): 1022-1032.



