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eTable 1. Database search strategy

	PubMed
	("Adenomatous Polyps"[Mesh] OR "Adenoma"[Mesh] OR adenoma[tw] OR adenmas[tw] OR adenomatous[tw] OR "Polyps"[Mesh:NoExp] OR "Intestinal Polyps"[Mesh] OR polyp[tw] OR polyps[tw]) AND ("Intestine, Large"[Mesh] OR "Colorectal Neoplasms"[Mesh:NoExp] OR "Colonic Neoplasms"[Mesh:NoExp] OR "Rectal Neoplasms"[Mesh:NoExp] OR colon[tw] OR rectum[tw] OR colonic[tw] OR rectal[tw] OR colorectal[tw] OR colo rectal[tw]) AND ("Abdominal Fat"[Mesh:NoExp] OR "Intra-Abdominal Fat"[Mesh] OR "Obesity, Abdominal"[Mesh] OR abdominal fat*[tw] OR abdominal adipos*[tw] OR visceral fat*[tw] OR visceral adipos*[tw] OR intraabdominal fat*[tw] OR visceral obesity[tw] OR abdominal obesity[tw] OR central obesity[tw])

	Embase
	('colorectal adenoma'/exp OR 'intestine polyp'/exp OR ('adenoma'/exp OR adenoma:ab,ti OR adeonmas:ab,ti OR adenomatous:ab,ti OR polyp:ab,ti OR polyps:ab,ti) AND ('large intestine tumor'/exp OR 'colon'/exp OR 'rectum'/exp OR colon:ab,ti OR rectum:ab,ti OR colonic:ab,ti OR rectal:ab,ti OR colorectal:ab,ti OR (colo NEXT/1 rectal):ab,ti)) AND ('abdominal fat'/de OR 'intraabdominal fat'/de OR 'abdominal obesity'/de OR (abdominal NEXT/1 fat):ab,ti OR (abdominal NEXT/1 adipos*):ab,ti OR (visceral NEXT/1 fat*):ab,ti OR (visceral NEXT/1adipos*):ab,ti OR (intraabdominal NEXT/1 fat*):ab,ti OR (visceral NEXT/1 obesity):ab,ti OR (abdominal NEXT/1 obesity):ab,ti OR (central NEXT/1 obesity):ab,ti) AND [embase]/lim


	eTable 2. Main characteristics of observational studies included in the study

	First author, Year, Country,

Reference
	Study design,

Study period
	Study population
	No. cases,

No. controls Sex,

Age
	Anatomic site of VAT measurement 
	Adenoma endpoint 
	Highest vs.

lowest

VAT 
	OR
(95% CI) 
	Variables adjusted for

	Studies that assessed VAT area (cm2 )
	
	
	
	
	

	Nagata, 2014,
Japan
	cross-sectional

2009-2013
	patients who underwent colonoscopy due to GI symptoms or for CRC screening
	471
857
combined
61yrs
	NR
	occurrence
	173 vs. 30
	1.90
(1.16, 3.13)
	age, sex, family history of CRC, smoking, alcohol intake, diabetes mellitus, low-dose aspirin use, NSAID use, BMI, SAT

	Yamaji, 2014,
Japan
	cross-sectional

2006-2010
	asympomatic subjects who underwent colonoscopy for a routine health check-up
	407
498
combined
57yrs
	at the umbilical level


	occurrence
	227 vs. 41
	1.65
(1.04, 2.63)
	age, sex, alcohol intake, smoking, systolic blood pressure, fasting blood sugar, ankle-brachial index, pulse-wave velocity

	Kang, 
2010,
South Korea
	case-control

2006-2007
	asympomatic subjects who underwent colonoscopy for a routine health check-up
	1122
1111
combined
56yrs
	at the umbilical level


	occurrence
	181 vs. 67
	3.09
(2.19, 4.36)
	age, sex, smoking, alcohol intake,  family history of CRC, aspirin use, NSAID use, SAT

	Yamamoto, 
2010,
Japan
	case-control

2004-2007
	asympomatic subjects who underwent CRC screening
	86
258
combined
54yrs
	at the umbilical level


	occurrence
	162 vs. 84
	1.08
(0.42, 2.81)
	age, sex, smoking, alcohol, BMI

	Yamaji, 
2009,
Japan
	case-control

2004-2005
	asympomatic  subjects who underwent colonoscopy
	637
568
combined
M: 50-79

F: 40-79
	average-area across immediately below the diaphragmatic surface of the heart to the cranial edge of the pubic symphysis
	occurrence
	122 vs. 49
	1.46
(1.03, 2.06)
	age, sex, screening periods, smoking, alcohol intake, physical activity, height, total energy intake, family history of CRC,

NSAID use

	Oh, 
2007,
South Korea
	cross-sectional
2005
	asymptomatic subjects who underwent colonoscopy for a routine health check-up
	53
147
combined
51yrs
	single slice over L4-L5
spinal level
	occurrence
	153 vs. 49
	4.07
(1.01, 16.43)
	age, sex, smoking, family history of CRN

	Studies that assessed VAT in volume (cm3)

	Summers,
2012,
USA
	cross-sectional

NR
	patients who underwent colonoscopy
	345
496
combined
40-79yrs
	volume across L2-L3 spinal level 


	occurrence
	NR
	2.12 
(1.41, 3.18)
	age, sex

	Nam, 
2010,
South Korea
	cross-sectional

2008
	patients who underwent colonoscopy

	1045
2877
combined
50yrs
	volume across 50 mm above/below the umbilicus


	occurrence
	1750 vs. 250
	1.43
(1.06, 1.94)
	age, sex, smoking, alcohol intake, hypertension, family history of CRC, aspirin use

	Schoen, 
2005,
USA
	case-control
1993-2000
	asymptomatic subjects who underwent screening sigmoidoscopy 
	182
231
combined
64yrs
	interspace over L4-L5 spinal level measuring 10 mm thickness


	occurrence
	268 vs. 102
	0.87
(0.47, 1.63)
	age, sex, recruitment period, race, education, history of polyp, aspirin use, NSAID use, smoking, family history of CRC

	Sass, 
2004,
USA
	cross-sectional

1991-1994
	subjects with at least one adenomas removed on qualifying colonoscopy
	60
59
combined
66yrs
	interspace over L4-L5 spinal level measuring 10 mm thickness
	recurrence
	312 vs. 95
	1.00
(0.30, 3.30)
	age, sex, remote prior adenomas, randomization group

	Studies that provided a single OR

	Johnson, 
2006,
USA
	case-control

2001-2004
	asymptomatic subjects who underwent CT colonography
	9
16
combined
64yrs (median)
	sum of areas at three location (top of right kidney, top of iliac crest, superior aspect of acetabulum)
	occurrence
	>1034 vs. ≤1034 (cm2)
	1.90
(0.50, 7.30)
	age, sex

	Otake, 
2005,
Japan
	case-control

2001
	subjects who underwent colonoscopy for a voluntary health check-up
	51
NR
combined
59yrs
	at the umbilical level


	occurrence
	NR
	2.19
(1.47, 3.28)
	none (but  age and sex distribution was the same between cases and  controls)

	Abbreviations: BMI, body mass index; CRC, colorectal cancer; CRN, colorectal neoplasia; CT, computed tomography; F, females; GI, gastrointestinal; M, males; No., number; NR, not reported; NSAID, non-steroidal anti-inflammatory drug; SAT, subcutaneous adipose tissue; VAT, visceral adipose tissue; yrs, year


 

	eTable 3. Subgroup analyses for linear dose-response meta-analysis

	
	
	
	
	Pheterogeneity
	

	Subgroups
	No. of studies
	OR*(95% CI)
	I2(%)
	Within subgroup
	Between subgroups 

	All studies
	6
	1.13 (1.05, 1.21)
	62
	0.02
	NA

	1) By etiologic heterogeneity
	
	
	
	

	Definition of outcome

	Total adenomas
	5
	1.13 (1.05, 1.22)
	69
	0.01
	0.95

	Total adenomas+cancer
	1
	1.12 (0.83, 1.50)
	NA
	NA
	

	Endpoints of adenomas
	
	
	
	
	

	Occurrence
	6
	1.13 (1.05, 1.21)
	62
	0.02
	NA

	Recurrence
	0
	NA
	NA
	NA
	

	2) By potential effect modifiers
	
	
	
	

	Baseline age
	
	
	
	
	

	≥ 60yrs
	2
	1.12 (1.05, 1.20)
	0
	0.82
	0.89

	< 60yrs
	4
	1.13 (1.00, 1.28)
	77
	0.01
	

	Sex
	
	
	
	
	

	Men
	2
	1.10 (1.04, 1.17)
	0
	0.65
	0.78

	Women
	2
	1.13 (1.00, 1.27)
	0
	0.89
	

	3) By methodological characteristics
	
	
	
	

	Study design
	
	
	
	

	Cross-sectional study
	3
	1.09 (1.04, 1.14)
	0
	0.48
	0.25

	Case-control study
	3
	1.17 (1.05, 1.30)
	53
	0.12
	

	No. of cases
	
	
	
	
	

	> 100
	4
	1.14 (1.05, 1.23)
	76
	0.01
	0.63

	≤ 100
	2
	1.07 (0.86, 1.32)
	0
	0.66
	

	Adjustment for confounders
	
	
	
	

	BMI
	
	
	
	
	

	Yes
	2
	1.12 (1.04, 1.21)
	0
	0.51
	0.77

	No
	4
	1.14 (1.03, 1.26)
	76
	0.01
	

	WC
	
	
	
	
	

	Yes
	0
	NA
	NA
	NA
	NA

	No
	6
	1.13 (1.05, 1.21)
	62
	0.02
	

	SAT
	
	
	
	

	Yes
	2
	1.19 (1.08, 1.31)
	70
	0.07
	0.11

	No
	4
	1.07 (1.02, 1.13)
	0
	0.88
	

	Caloric intake and physical activity

	Yes
	1
	1.11 (0.99, 1.24)
	NA
	NA
	0.85

	No
	5
	1.13 (1.04, 1.23)
	69
	0.01
	

	Intakes of folate, calcium, vitamin D, red meat, and fiber

	Yes
	6
	1.13 (1.05, 1.21)
	62
	0.02
	NA

	No
	0
	NA
	NA
	NA
	

	Alcohol intake
	
	
	
	
	

	Yes
	5
	1.13 (1.05, 1.22)
	69
	0.01
	0.95

	No
	1
	1.12 (0.83, 1.50)
	NA
	NA
	

	Smoking
	
	
	
	
	

	Yes
	6
	1.13 (1.05, 1.21)
	62
	0.02
	NA

	No
	0
	NA
	NA
	NA
	

	NSAID use
	
	
	
	
	

	Yes
	3
	1.17 (1.08, 1.26)
	58
	0.09
	0.17

	No
	3
	1.06 (1.00, 1.13)
	0
	0.91
	

	Family history of CRC
	
	
	
	

	Yes
	4
	1.17 (1.10, 1.25)
	39
	0.18
	0.17

	No
	2
	1.06 (1.00, 1.12)
	0
	0.78
	

	Abbreviations: BMI, body mass index; CRC, colorectal cancer; NA, not applicable; No, number; NSAID, non-steroidal anti-inflammatory drug; SAT, subcutaneous adipose tissue; yr, year
* OR for 25 cm2 increase in VAT area




	eTable 4. VAT by adenoma subtypes

	
	advancement
	size
	histology
	dysplasia
	number

	First author, year
	all 
	advanced
	non-advanced
	≥1 cm
	<1 cm
	(tubulo)
villous
	tubular
	high-grade
	low-grade
	≥3
	2
	1

	Comparison by mean or median VAT area

	Nagata, 2014
	
	150*
	119
	
	
	
	
	
	
	137*
	115

	Kang, 2010
	
	137*
	122
	139*
	122
	134
	109
	127
	123
	147*
	138
	128

	Oh, 2007
	
	
	
	133*
	123
	
	
	120
	125
	137
	120

	Otake, 2005
	
	
	
	114*
	92
	138*
	97
	
	
	118*
	110
	80

	OR for highest vs. lowest category of VAT area or volume

	Yamaji, 2014
	1.65 (1.04, 2.63)
	2.38 (0.82, 6.89)
	 
	

	Summers, 2012
	
	2.91 (1.03, 8.22)
	1.98 (1.31, 2.98)
	

	Nam, 2010
	
	1.69 (0.98, 2.93)**
	1.85 (1.00, 3.42)**
	
	
	1.35 (0.49, 3.71)**
	1.30 (1.00, 1.69)**


* significantly different (P<0.05)

** case vs. case analysis
eFigure 1.
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