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[ Abstract ] Objective To investigate the predictive value of different obesity indicators
for colorectal cancer (CRC) risk in different gender populations. Methods This observational study
was conducted within the Kailuan Study (Registration Number: ChiCTR-TNC-11001489). From July
2006 to October 2007, a total of 101,510 employed and retired individuals underwent health
examinations, including gastrointestinal disease screening, hematological tests, and questionnaires,
at Kailuan General Hospital and its 10 affiliated hospitals. After excluding those with incomplete
data, 93,606 participants were included in this study and divided into male (74 852) and female
(18 754) groups. CRC incidence was collected through physical examinations and questionnaires
every two years. Each participant's follow-up period began at the time of the questionnaire and
ended upon CRC diagnosis, death, or December 31, 2021. Body Mass Index (BMI), waist
circumference, waist-to-hip ratio (WHR), and waist-to-height ratio (WHtR) were quartiled (Q1, Q2,
Q3, Q4), with Q1 serving as the control group. After adjusting for traditional risk factors such as age,
total cholesterol, triglycerides, diabetes, hypertension, smoking status, alcohol consumption, and
physical exercise, Cox regression models were used to calculate the correlations between BMI, waist
circumference, WHR, WHtR, and CRC incidence in both male and female populations. Results The
age of all patients was (51x12) years, BMI was (25.06+3.49) kg/m’ waist circumference was
(86.94£9.97) cm, hip circumference was (97.30£8.81) cm, WHR was 0.89+0.07, and WHtR was
0.52+0.06. Female participants had significantly lower BMI, waist circumference, WHR, and WHtR
compared to males, with statistically significant differences (all P<0.05). The mean follow-up
duration for all participants was 15.01 (14.10+2.66) years, during which 718 CRC cases were
identified, including 626 males (0.83%) and 92 females (0.49%). Cox proportional hazards models
for males showed that CRC risk increased with waist circumference from Q3 (HR=1.43, 95%Cl:
1.13-1.79, P=0.003) to Q4 (HR=1.45,95%CI: 1.14-1.82, P=0.002). Similarly, CRC risk increased with
WHR from Q3 (HR=1.22, 95%CI: 1.01-1.53, P=0.007) to Q4 (HR=1.43, 95%CI: 1.14-1.79, P=0.002)
and with WHtR from Q3 (HR=1.37, 95%CI: 1.08-1.74, P=0.009) to Q4 (HR=1.68, 95%CI: 1.33-2.12,
P<0.001). For females, CRC risk increased with waist circumference from Q2 (HR=2.37, 95%CI:
1.20-4.67, P=0.012) to Q3 (HR=2.42, 95%CI: 1.21-4.84, P=0.013) but decreased in Q4 (HR=2.08,
95%CI: 1.02-4.25, P=0.043). CRC risk increased significantly with WHR from Q2 (HR=2.20, 95%CI:
1.11-4.39, P=0.024) to Q3 (HR=2.89, 95%CI: 1.48-5.67, P=0.002) in females but was not statistically
significant in Q4 (P=0.074). Among females, CRC risk also increased significantly with WHtR in
Q2 (HR=2.30, 95% CI: 1.16-4.56, P=0.017) and Q4 (HR=2.64, 95%CI: 1.32-5.29, P=0.006). There
were no statistically significant differences in CRC risk associated with BMI in either male or female
populations (both P>0.05). Conclusion Waist circumference, WHR, and WHtR were better
predictors of CRC risk than BMI in both male and female populations.

[ Key words ] Colorectal neoplasms; Body mass index; Waist circumference;
Waist-to-hip ratio; Waist-to-height ratio

45 H W e AR B M A = R R UL R
AR 88 R H WA e , IF B R 34T
TESE N R i 2 A R R S B B R R 9 A 1Y
—AEESER R, JCHORSS B 0 R R
H AT, 55 50 (body mass index, BMI) /38R J& t: 7
0 N R I IE R TE bR . BF5E 3R W1, BMI 5 4% A
PSRV RE B KBS S IEAH DG A Y s,
Rl 2 445 B 98 i — 1 HL BMI T 38 B F5 B [ 2%, 4R

J R AL IR LA AR AT I S 2 S 3 ™ 9K
M7, BMIIFANBEACR AR W5 5 I il o IR AN RE IX 73 B¢
AW R IT o BR AT IIT fi D AE JHE
Fofldsbr o AT AR s | X 55 A L
fR 45 B 98 s R JE AN AR TR 0 ARBF5E Y H R
5T T PR SR , AF 58 NI B 4 A TR AL e
b (BMI ] T G A g L ) o A [ 1 ]
FELS LI T8 ) 00 ARG



rRAE B AR s 2025 4F 1 A58 28 555 1 ] Chin J Gastrointest Surg, January 2025, Vol. 28, No. 1 77

ARG HE

— BFEE T4

A5 A LR E , B ARSI I8 T T BT
5% (VEM 5 : ChiCTR-TNC-11001489) . BEA:SCHRE
XIS AT

49 AFRIE - (1)20064F7 A 2 2007 4F 10 A 1117]
TR S 0 B RS i R R T (AL R ARER T 6
(2) BRI E A

HEBRARUE : (1) A EAE IR 5 5 (2) K 58 Wi Bl
V5 (3) A 48 40 N T R 1R B i 2 5 (4) 2k
BiE N4

2006 4F 7 A Z 2007 4 10 A W8] , 76 7 738 5
Bt K H 10 2 Ff s B e 3 46 101 510 44 78 B AR AR
O3 T AT A RS , A 58 T AL T 0 I R A | 1 ViR
SEREIN AR ) A 5 o AR DL AR HEBR A
PRI IR 52 377 A, HEBR BMI [l R LA B e
K3 148 N HEBR BB R 6 = 35 4 379 N, i)
ARG 93 606 A, 73 5514 (74 852 N) ALt
P18 754 N) WAL, Bl A [R)14: 51 A BE ) 45 B
KA

= OWEARBR AP bR

BE B L BN L ol A B T R A B
KAERRATHRFA MG HE ., WESS5EREARGFE
FLFE AR MRS B R BT BMIL B
N NI SR N7 E Bt o N @ I ST N
BB AU S 4 WESEFR : (1) BMI &
DA 5 (k) B LA B 8 (m) B9 7055 (2) L
(em) J2& H 45 RO A 19, 76 S5 A B i g 2 22 1]
T WS A0 B 5 (3) MR L SR M T Cem) B A
REFE (em) 5 (4) P &7 LR PR R (em) BR A B (em) o
4 A~ S8 bR 3148 L DU 43 0 8053 4 41 (Q1.Q2,
Q3.Q4) , LI Q1 AT HRAL . & LR 2 Wik v 4% 8
TH 5T A 4 U < W40 i 140 mmHg A1 (%) &7 5K
J% 90 mmHg, BEAE 2 Wi & i, © R FH 550E 78 Al
FHRE IR 25 o AR B e SN SF-38g K 28 W 1 3
HFFEED TH IR E N HER 100 ml GF
K & 5 >50%) W RS 1 4E . B8 3hE X AR
3, B FFEL % /D 30 min,

= By

B2 5 5 (W BE T B[] 96 2 B I 4, I
P& DL AT A A L - W2 45 B SET
DTSSR (20214612 H 31 A ). B2 B 5%

PEAT VRIS RN A o 59 40, i 3 A T 8 A
2% g K HL 10 ZR 3552 36 97 1 B I I 6 11 13 e i 4
E— 25T BE 25 B 9 N5 45 B IR TSR IR BE T
B BEAh T A R LT BT RS R G A Y B
JPIC SR AT AL S PR RS SET B A T A% 56
45 T I 95 9 191 e IR ] B 8 9 43 2R 56 T Wi (1CD-10)
TSR, dh A C18-C20,

W4 Geit2s vk

B M SAS 9.4 GEi b2 i T, IEZS
G4 BT R GORE L s O, 21 IH] AR O 2543
Mo A AR TR TR M (Q,, Q,) 3w , 4111
L85 R 1 AE B4 Kruskal-Wallis 856 . 315090k
WL (%) 2 , L IE] LR FH xR 36 o Bl D ) ) A
S 5H TG, 12K HH12 SET s TR E]
ZE(20214F 12 A 31 H) o R Cox Lo il XU 55 7Y
5 45 H M 9 1) AU EE (hazard ratio, HR) Az H:
95%CI, LA P<0.05 W =5 BEA S #E L. KIE
P T AR A B IR L s B PR
G2/ i U G/ ) YRR G2/ ) ARIER
B CRAS ) IR E B . 4 4 WLEEFE A5 1 DU 4357
B, BRI A B ETT 43 H B AL

# =R

— AN A2 ) SR R LR

BN L IR TR U, B IR [ 2 Ab
Hofth R s 22 A o247 L (35 P<0.05) , W,
o LoMERIPRTEE R T L R Ry L 2 B
BALT S, 2254 G024 L (F1P<0.05) .

= RTR A2 S E IR I e

G2 2R BT A] 15.01(14.10+2.66) 4, 3
KRGS H e 718 91, Horh 537 626 14 (0.85%) ,
P92 451(0.49%) o 535 %F 55 M A 1 BMILLJE ]
TR e A R M v B 50 % 44 L W R AU 26 4T Cox
Eb A8 XU [T Y AEE 78 A

1. BPE K - Cox LU XU AR 25 2 o, DB 7k
NBELE R T AR R R T A I =R B DR
PRI YT AR AR T R L g S
W R 28 5, A [ IS T 5 R 45 T M 9 AUz Q3 4L
1.43 £i%5 (95%CI: 1.13~1.79) 34 & 3| Q4 4 1.45 f%
(95%Cl:1.14~1.82) , A[]JEE L0 55 PR - 45 B i
KBS H Q3 4 1.22 7% (95%CI: 1.01~1.53) 34 K 5|
Q4 21 1.43 155 (95%CI: 1.14~1.79) A [ 25 Ly 55 v
45 XU Q3 41 1.37 1% (95%C1: 1.08~1.74) 4



78 rhAEE i ANRL AR 2025 451 H5S 28 455 1 ] Chin J Gastrointest Surg, January 2025, Vol. 28, No. 1

K1 IFIRBAIIEZL GO B I M5 e MERE LR RFAIE A LA

an mw P HSEBRER S

% x+s)  (mmol/L,%+s) (mmol/L,%+s) (mmol,Xs)

crmEr SRRy mRE  mEkee
(mg/L,%+s) (mmol/LL. x+5) (mmHg,7+s) (mmHg,%+s) W, 61(%)]  [#1(%)]

PERIN 93 606 5112 1.68+1.38  495:1.15  548+1.68 2261608  1.55.:040 131.07+21.06 83.61+11.78 88325(94.4) 16845(18.0)
B 74 852 52413 173143 4945117 552+¢1.69  226£6.34 1542040 132.62+20.75 84.62+11.74 70896(94.7) 16 754(22.4)
g 18754  49+11 149+1.16  4.98+1.09  532+1.64  225+491 159040 124.87+21.12 79.56+11.03 17429(92.9) 91(0.49)
GiiHE 1=97.50 1=330.34 =18.10 1=896.02 1=97.50 =273.07  1=2075.95 1=2850.92  x’=89.26  x’=4872.84
Pl <0.001 <0.001 0.129 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
= P = —
wn o, B onfdl SGAL TRET G mm, o gm,ommpoom
(%) ] (%) ] M(% 1 (%) ’

14685(15.7) 25.06.£3.49 86.94£9.97 97.30+8.81  0.89+0.07  0.52+0.06
12152(16.2) 25.16+£3.41  87.93£9.53  97.58+8.57  0.90+0.07  0.52+0.06
2533(13.5) 24.69+3.80 83.01+10.67 96.19+9.63  0.86+0.08  0.52+0.07

FESIN 93606 29078(31.1) 80236(85.7) 18546(19.8) 3021(3.23)
Bk 74852 28814(38.5) 64 411(86.1) 13253(17.7) 2316(3.09)
otk 18754 264(1.41) 15825(84.4) 5293(28.2)  705(3.76)
GiitE X’=9632.30  x=34.13  =104420 x=21.24
PlE <0.001 <0.001 <0.001 <0.001

X'=84.39 1=264.40
<0.001 <0.001 <0.001 <0.001 <0.001 <0.001

=3 801.37 1=372.20 =4 653.02 1=11.57

TE G A B A 5 LoV P2 AY U

K3 Q441 1.68 15 (95%C1: 1.33~2.12) , Al BMI 5
RS B AR 22 5 IR e g i T2 L (P>0.05) ,
32,

R2 BRI R I L LS S S 2

Cox H 05 XU A5 75U
s iﬁ"%’ gt "d urg oswct P
IR H (kg/m?)
Q]<<22,83) 149/18 716 1.00

02(>22.83~25.01) 145/18768 -0.05 0.16 0.95 0.76~1.20 0.689
Q3(>25.01~27.34) 176/18726  0.14 157 1.15 0.92~1.44 0210

04(>27.34) 156/18642  0.03 0.07 1.03 0.82~1.30 0.785
JER (em)
01(<81.85) 127/18 713 1.00

02(>81.85~88.00) 137/18678  0.07 035 1.08 0.84~1.37 0.554
03(>88.00~94.00)  176/17901  0.35 9.00 1.43 1.13~1.79 0.003

04(>94.00) 186/19560  0.37 9.81 145 1.14~1.82 0.002
TR I
01(<0.86) 137/18 756 1.00

Q2(>0.86~0.90)
03(20.90~0.94)

133/18 118~ 0.01 0.01 1.01 0.80~1.29 0.903
168/19 143 020 2.87 122 1.01~1.53 0.007

04(>0.94) 188/18 835 036 9.85 143 1.14~1.79 0.002
[T
01(<0.48) 121/18 692 1.00

02(>0.48~0.52) 144/18 728 0.17 2.11 120 0.94~1.53 0.147
03(>0.52~0.55) 165/18 724 031 6.78 1.37 1.08~1.74 0.009

04(>0.55) 196/18 708 0.52 19.25 1.68 1.33~2.12 <0.001

T MIE PR R AR AR I IR T T il =R OREPR IR e I
AR DL CRAR DL A E BB IS AR L A B A K-

2. M AHE - Cox LU 1] XUBS: AR AR 235 TR i 7R, A [F]
OB £ R 5 W 98 KU iy Q2 AL 114 2.37 i i
2 Q3 41 2.42 1%, (H7E Q4 AT 4 2.08 %5, & F [t
o AN TR B He Lo FR S I R XU 1 Q2 4 31

Q3 21 F 45 F i AU 2 I B ka4 (0 Q4 %
PEREE 22 55 R e 27 7 L (P>0.05) o AR
Fb 2t T Q2 41 RN Q4 41 FR 45 B i XU o B A8 1
i, H.Q4 éﬂfﬁ%ﬁmﬁg(HR=2.64,95%CI=1.32~5.29)
B @ KT Q2 41 (HR=2.30,95%CI=1.16~4.56) .

7] BMI 2z P fR 45 E%ﬁnﬁé\%#ﬁjﬁﬁl_f%ﬁ
(P>0.05), HARWFE3,

R3 LVEMBTEEC N RS L LA S S 45
Cox HE M1l AU 455 284

WA Zﬁ%’ ptt " wRf oswct e

TRBHE R (kg/m®)

Q1(<22.03) 17/4 662 1.00

02(>22.03~2424)  21/4723 021 040 123 0.65~2.34 0527
03(>2424~2691)  26/4680 043 180 153 0.82~2.86 0.180

Q4(>26.91) 28/4689 052 270 1.68 0.90~3.14 0.100
JER (cm)
Q1(<75.00) 12/4 695 1.00

02(>75.00~82.00)  29/4824 0.86 6.23 237 1.20~4.67 0.012
03(>82.00~90.00)  27/4505 0.88 621 242 121~4.84 0.013

4(>90.00) 24/4730  0.73  4.06 2.08 1.02~4.25 0.043
T 1L
Q1(<0.81) 12/4 684 1.00

2(>0.81~0.86) 26/4685 0.79 505 220 1.11~439 0.024
03(>0.86~0.91) 33/4701 1.06 9.61 289 1.48~5.67 0.002

Q4(>0.91) 21/4684 0.66 3.19 193 0.94~396 0.074
ML
01(<0.47) 12/4 683 1.00

02(>047-052)  27/4643 083 5.66 230 1.16~4.56 0.017
03(>052~0.56)  23/4667 069 3.60 299 098~4.06 0.058
Q4(>0.56) 304669 097 7.55 264 1.32~5.29 0.006
&SRR SR SR AR S e N AN SR TSI A 7S SN DA
W ARARDL RO AT BB B AR 0 LA B e A TR




rRAE B AR s 2025 4F 1 A58 28 555 1 ] Chin J Gastrointest Surg, January 2025, Vol. 28, No. 1 79

i

TEIX I BEME BB AT E b, FeA] & B, 72 I BR
IRAK R B2 S, BR 7 BMLAL, [ Fl A8 L
e LU 5 4 R AU B S AH G o 1 Ah TR , 24
11% B 25 5 9 03 R T8 8 RIS e o aiAT
o S KO AR WY RE R 55 55 e A 8 i i ) XU 18 o
30%~70% A1 5%, e LA WIATIR 4 —2 . BMI
SR R AR B AR AR  (E B AN RE X 23 iR A
9 Ao S, AN BEATE Ay A I PR 1) 8 e AR A, L
TEZENT S HI, 7E LTI IE M 5 45 i
Z B DG R I, 2525 IR BN R AR ALt o dRc il , 5T
N BRI, Wl AR AR AT LT 2 43 4 s, 1
PP I e R L PR A A 2 SRR B B AR
TEE ARG A R R 22 1Y LU T TEdE R ]
TR LG ARG (1 B A B g b D340, A
58 2 B, NI AR 15 38 %% (visceral adiposity index,
VAL s A& 145 %4 (a body shape index, ABSI) %) Tl
AE T3 I AL T8 WL P U i 017 45 5 C RV el e
R R ) o ORISR T LA AT 50 HLA AL
HEJEAE 5 o

AT L L RN s b S DS M A g
FL R U SRR DG 2R, SR IR A L, ]
PRI v e v O 5357 30 58 P R 25 i AL
TR, B PR A2 P BMI 5545 1 1 98 XU oK 2 R
HIOC AR . BEAEOTSY L4 BMI S S AR AL i 4 s (I
BBl L LU ) Xt 48 0 s XIS (%) S0 R ), e S ]
TR L5 45 B i RS AR DG ME s s 7 ax
ARWFFEEERAML . A, VR L W e L
5585 B 0 COX A9 XU A6 Y 25 SR AT SETR % .
T T e BB I 5% S 0 R R R e, B 2 4,
17 H. 5 VR4S B Ao AR W] Ttk i
IMERGETT RS NBOR B, LM (1 KA
XPED 202 NGl 4. R B B2
B Z5 3, I L2 Pk COX G 3] JXURS: A5 280 W] fig
A —EMIRELE

WFFEAE RS, A BT i 1 I 5 45 B e 2 18] 1Y)
RIRAFTEA —BUN IR . WA R W, 15T
SIS 2 B KRS LA O SR A BT
Tt Tl XU 1 T g S 3 A S v s i
TE 2P v U R UL 38 B OGTR 0222 JRATT BT 5Y
GERSCRREHiny A3, BAE SRS 235 0 B g 0 P i
FEMFER 25 5 BMIASfLAH HE , IR AR fh 2 2

e () e 7. EL S5 ) T PR 7 . ISR 2 SR T A
A PR R B T L i AR ST 4%
R e B T R RN 2 e 285 i
B RGP TN bR o ZE oM B I R R L
SR B e KU S () TR 4

KT REREXT 25 E e, BatE 24t T
JURN AT RE 1 5% MR, JU L2 P g 105 v {6 i
HEESRAES B RETRET S, SE80E R
FIRRIBEZE 43 Wb , TEJRAE K h R A4 BRI
TiAh , NARNE 107 48R B R 1 A0 B R - A et i g
175 B AR BT BB S 5 45 L R I R A
T B — A BB I B N FE ML

ARAFGARFEAE T () ARBFFE I T IFEBAS B
AR, BT R K, 2 5 H T, R
ViR (2) HIZRA R 4l AR 4
FAY AT 300 S 5 KRR b/ T R AR (R
TETE R 22 , DA SO A FR 22 I R L SR (3 AR
WFFE X AE TR S R AT T KA A TTAl , A4
A& TR E S R A . RIS, ARG A i s Al
HARER (D) i T AE R B0 — AR Y, b AT
Al REFERE VT I R & A T AR Ak o ol AR I A
& B0 HE— 2 i 5 AT BE SRV REAT IR AR 43T
(2) KTF WA K AT 12 3l LB A A 1 A 3 2T 5%
FEEESHE ATIEN, X 0l 68 58012 Ik
255 (3) TR 15 I B0 H WS AR T A e B (B FRATT X
BMI % [l M Eb DL R v U A S5 A T T AR OE
el X 235 57 AR 1) 5 e [ B SR A1 5 (4) N B A A 2
B IR I AR AR T I ERBA S I AT PR
KX 2 5F AT GER A, X 0] GE R BOCRE R I IE
Wl 5 (5) IR e , ASWF IR WA 1, AN REHERR
JIEL e 6 A P 7 2 Ak 5 45 1 P o XU =2 i) %) 52 Wi
B TR U S REAR S, B IR (R, B KRR I
PR T H AT
FlzEZE A 1R R A2 R 35 whe
EERMAR DB ARBIL, ST oA, Ot
ST R 5 7 L K L B 2 2 e B s R 5 T L
R R RS 5 e DL DO R A
5t A KR

2 % X #t

[1] Ferlay ], Soerjomataram I, Dikshit R, et al. Cancer
incidence and mortality worldwide: sources, methods
and major patterns in GLOBOCAN 2012[]]. Int J Cancer,
2015,136(5):E359-386. DOI: 10.1002/ijc.29210.

[2] Arnold M, Sierra MS, Laversanne M, et al. Global patterns



80

(3]

(4]

(5]

(6]

(7]

(8]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

A B AR s 2025 41 A4S 28 555 1 8] Chin J Gastrointest Surg, January 2025, Vol. 28, No. 1

and trends in colorectal cancer incidence and mortality
[J]. Gut, 2017,66(4): 683-691. DOI: 10.1136/gutjnl-2015-
310912.

Sung H, Siegel RL, Torre LA, et al. Global patterns in
excess body weight and the associated cancer burden[]].
CA Cancer | Clin, 2019,69(2):88-112. DOI:10.3322/caac.
21499.

Parra-Soto S, Cowley ES, Rezende L, et al. Associations of
six adiposity-related markers with incidence and
mortality from 24 cancers-findings from the UK Biobank
prospective cohort study[]]. BMC Med, 2021,19(1):7. DOI:
10.1186/s12916-020-01848-8.

Bhaskaran K, Douglas I, Forbes H, et al. Body-mass index
and risk of 22 specific cancers: a population-based cohort
study of 5-24 million UK adults[J]. Lancet, 2014, 384
(9945):755-765.DOI: 10.1016/S0140-6736(14)60892-8.
Li H, Yang G, Xiang YB, et al. Body weight, fat distribution
and colorectal cancer risk: a report from cohort studies of
134255 Chinese men and women([J]. Int ] Obes (Lond),
2013,37(6):783-789. DOI: 10.1038/ij0.2012.152.

Pischon T, Lahmann PH, Boeing H, et al. Body size and
risk of colon and rectal cancer in the European
Prospective Investigation Into Cancer and Nutrition
(EPIC) [J]. J Natl Cancer Inst, 2006,98(13):920-931. DOI:
10.1093/jnci/djj246.

Song M, Hu FB, Spiegelman D, et al. Long-term status and
change of body fat distribution, and risk of colorectal
cancer: a prospective cohort study[]]. Int J Epidemiol,
2016,45(3):871-883. DOI: 10.1093/ije/dyv177.

Moore LL, Bradlee ML, Singer MR, et al. BMI and waist
circumference as predictors of lifetime colon cancer risk in
Framingham Study adults[]]. Int ] Obes Relat Metab Disord,
2004,28(4):559-567. DOI: 10.1038/5j.ij0.0802606.
Kruschitz R, Wallner-Liebmann S], Hamlin M], et al.
Detecting body fat-A weighty problem BMI versus
subcutaneous fat patterns in athletes and non-athletes[]J].
PLoS One, 2013,8(8):€72002. DOI:10.1371/journal.pone.
0072002.

Shuster A, Patlas M, Pinthus JH, et al. The clinical
importance of visceral adiposity: a critical review of
methods for visceral adipose tissue analysis[]]. Br ] Radiol,
2012,85(1009):1-10. DOI: 10.1259/bjr/38447238.
Bardou M, Barkun AN, Martel M. Obesity and colorectal
cancer([]]. Gut, 2013,62(6):933-947. DOI: 10.1136/gutjnl-
2013-304701.

Wu S, Huang Z, Yang X, et al. Cardiovascular events in a
prehypertensive Chinese population: four-year follow-up
study([J]. Int J Cardiol, 2013,167(5):2196-2199. DOI: 10.
1016/j.ijcard.2012.05.123.

Sebo P, Beer-Borst S, Haller DM, et al. Reliability of
doctors' anthropometric measurements to detect obesity
[J]. Prev Med, 2008,47(4):389-393.DO0I: 10.1016/j.ypmed.
2008.06.012.

Després JP, Lemieux I, Prud’homme D. Treatment of
obesity: need to focus on high risk abdominally obese

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

patients[]]. BMJ, 2001,322(7288):716-720. DOI: 10.1136/
bm;j.322.7288.716.

Schneider HJ, Friedrich N, Klotsche ], et al. The predictive
value of different measures of obesity for incident
cardiovascular events and mortality[]]. ] Clin Endocrinol
Metab, 2010, 95(4): 1777-1785. DOI: 10.1210/jc. 2009-
1584.

Wang SY, Zhang WS, Jiang CQ, et al. Association of
novel and conventional obesity indices with colorectal
cancer risk in older Chinese: a 14-year follow-up of the
Guangzhou Biobank Cohort Study[J]. BMC Cancer, 2023,
23(1):286.DO0I: 10.1186/s12885-023-10762-0.

Freisling H, Arnold M, Soerjomataram I, et al. Comparison
of general obesity and measures of body fat distribution
in older adults in relation to cancer risk: meta-analysis of
individual participant data of seven prospective cohorts
in Europe[]]. Br J Cancer, 2017,116(11):1486-1497. DOI:
10.1038/bjc.2017.106.

Aleksandrova K, Pischon T, Buijsse B, et al. Adult weight
change and risk of colorectal cancer in the European
prospective investigation into cancer and nutrition[]].
Eur ] Cancer, 2013, 49(16): 3526-3536. DOI: 10.1016/j.
ejca.2013.06.021.

Steins Bisschop CN, van Gils CH, Emaus M], et al. Weight
change later in life and colon and rectal cancer risk in
participants in the EPIC-PANACEA study([J]. Am ] Clin Nutr,
2014,99(1):139-147. DOI: 10.3945/ajcn.113.066530.
Bassett JK, Severi G, English DR, et al. Body size, weight
change, and risk of colon cancer[J]. Cancer Epidemiol
Biomarkers Prev, 2010,19(11):2978-2986. DOI: 10.1158/
1055-9965.EPI-10-0543.

Laake I, Thune I, Selmer R, et al. A prospective study of
body mass index, weight change, and risk of cancer in
the proximal and distal colon[J]. Cancer Epidemiol
Biomarkers Prev, 2010,19(6):1511-1522. DOI: 10.1158/
1055-9965.EPI-09-0813.

Chen X, Li H, Mandic M, et al. Assessment of body mass
index, polygenic risk score, and development of colorectal
cancer[]]. JAMA Netw Open, 2022,5(12):e2248447. DOI:
10.1001/jamanetworkopen.2022.48447.

Karahalios A, Simpson JA, Baglietto L, et al. Change in
weight and waist circumference and risk of colorectal
cancer: results from the Melbourne Collaborative Cohort
Study[J]. BMC Cancer, 2016,16:157.DOI: 10.1186/s12885-
016-2144-1.

Martinez-Useros ], Garcia-Foncillas ]. Obesity and
colorectal cancer: molecular features of adipose tissue
[J]. ] Transl Med, 2016,14:21. DOI: 10.1186/s12967-016-
0772-5.

Donohoe CL, Doyle SL, Reynolds JV. Visceral adiposity,
insulin resistance and cancer risk[J]. Diabetol Metab
Syndr, 2011,3:12. D01:10.1186/1758-5996-3-12.

Ye P, Xi Y, Huang Z, et al. Linking obesity with colorectal
cancer: epidemiology and mechanistic insights[J]. Cancers
(Basel), 2020,12(6). DOI: 10.3390/cancers12061408.



