[bookmark: OLE_LINK24]Table 1. Baseline characteristics of the study population stratified by central obesity status
	[bookmark: OLE_LINK9]Variable
	P-value
	Non-central obesity
	Central obesity
	Total

	Sociodemographic characteristics
	
	
	
	

	Sex, n (%)
	3.40e-38
	
	
	

	Female
	
	101,066 (53.4)
	160,522 (55.3)
	261,588 (54.5)

	Male
	
	88,220 (46.6)
	129,782 (44.7)
	218,002 (45.5)

	Age, mean ± SD
	<0.001
	55.31 ± 8.26
	57.30 ± 7.87
	56.51 ± 8.09

	Ethnic background n (%)
	0.096
	
	
	

	Non-white
	
	10075(5.3)
	16090(5.5)
	26165(5.5)

	White
	
	179211(94.7)
	274214(94.5)
	453525(94.5)

	Employment status, n (%)
	<0.001
	
	
	

	Day shift
	
	6,520 (3.4)
	10,821 (3.7)
	17,341 (3.6)

	Night shift
	
	3,975 (2.1)
	6,804 (2.3)
	10,779 (2.2)

	Non-shift
	
	108,930 (57.5)
	142,304 (49.0)
	251,234 (52.4)

	Retired/not in the workforce
	
	69,861 (36.9)
	130,375 (44.9)
	200,236 (41.8)

	Townsend deprivation index, mean ± SD
	9.6e-259
	-1.52 ± 3.00
	-1.21 ± 3.11
	-1.33 ± 3.07

	Anthropometric measures
	
	
	
	

	Waist circumference (cm), mean ± SD
	<0.001
	79.38 ± 8.38
	97.29 ± 11.18
	90.22 ± 13.42

	Hip circumference (cm), mean ± SD
	<0.001
	96.88 ± 5.25
	107.60 ± 8.68
	103.37 ± 9.16

	BMI (kg/m²), mean ± SD
	<0.001
	23.80 ± 2.41
	29.77 ± 4.42
	27.42 ± 4.76

	Body fat (%), mean ± SD
	<0.001
	26.21 ± 6.94
	34.85 ± 7.72
	31.44 ± 8.54

	Waist-hip ratio category, n (%)
	<0.001
	
	
	

	Non-central obesity
	
	153,602 (81.1)
	97,513 (31.5)
	245,139 (51.1)

	Central obesity
	
	35,684 (18.9)
	198,767 (68.5)
	234,451 (48.9)

	BMI category, n (%)
	<0.001
	
	
	

	Underweight
	
	2,365 (1.2)
	15 (0.0)
	2,380 (0.5)

	Normal
	
	128,573 (67.9)
	27,714 (9.5)
	156,287 (32.6)

	Overweight
	
	57,248 (30.2)
	146,965 (50.6)
	204,213 (42.6)

	Obese
	
	1,100 (0.6)
	115,610 (39.8)
	116,710 (24.3)

	Body fat category, n (%)
	<0.001
	
	
	

	Low
	
	22,190 (11.7)
	558 (0.2)
	22,748 (4.7)

	Normal
	
	130,136 (68.8)
	56,054 (19.3)
	186,190 (38.8)

	High
	
	36,960 (19.5)
	233,692 (80.5)
	270,652 (56.4)

	Metabolic and inflammatory markers
	
	
	
	

	Systolic BP (mmHg), mean ± SD
	<0.001
	136.01 ± 19.70
	142.27 ± 19.26
	139.80 ± 19.67

	Diastolic BP (mmHg), mean ± SD
	<0.001
	79.58 ± 10.45
	84.02 ± 10.50
	82.27 ± 10.70

	CRP (mg/L), mean ± SD
	<0.001
	1.75 ± 3.60
	3.11 ± 4.45
	2.57 ± 4.19

	HbA1c (%), mean ± SD
	<0.001
	5.33 ± 0.44
	5.53 ± 0.66
	5.45 ± 0.59

	Behavioral and health indicators
	
	
	
	

	Smoking status, n (%)
	<0.001
	
	
	

	Current
	
	20,475 (10.8)
	29,890 (10.3)
	50,365 (10.5)

	Never
	
	112,220 (59.3)
	150,878 (52.0)
	263,098 (54.9)

	Former
	
	56,591 (29.9)
	109,536 (37.7)
	166,127 (34.6)

	Alcohol consumption, n (%)
	<0.001
	
	
	

	Current, <3/week
	
	86,878 (45.9)
	145,638 (50.2)
	232,516 (48.5)

	Current, ≥3/week
	
	89,399 (47.2)
	120,184 (41.4)
	209,583 (43.7)

	Never
	
	7,126 (3.8)
	13,529 (4.7)
	20,655 (4.3)

	Former
	
	5,883 (3.1)
	10,953 (3.8)
	16,836 (3.5)

	Healthy sleep score, n (%)
	<0.001
	
	
	

	0-1
	
	4,062 (2.1)
	12,503 (4.3)
	16,565 (3.5)

	2
	
	19,992 (10.6)
	44,675 (15.4)
	64,667 (13.5)

	3
	
	52,151 (27.6)
	92,126 (31.7)
	144,277 (30.1)

	4
	
	71,562 (37.8)
	97,893 (33.7)
	169,455 (35.3)

	5
	
	41,519 (21.9)
	43,107 (14.8)
	84,626 (17.6)

	Healthy diet score, n (%)
	1.8e-199
	
	
	

	0-1
	
	9,642 (5.1)
	17,623 (6.1)
	27,265 (5.7)

	2
	
	36,233 (19.1)
	62,284 (21.5)
	98,517 (20.5)

	3
	
	77,494 (40.9)
	119,469 (41.2)
	196,963 (41.1)

	4
	
	65,917 (34.8)
	90,928 (31.3)
	156,845 (32.7)

	Physical activity, n (%)
	<0.001
	
	
	

	High
	
	106,487 (56.3)
	131,389 (45.3)
	237,876 (49.6)

	Low
	
	20,532 (10.8)
	46,941 (16.2)
	67,473 (14.1)

	Missing data
	
	37,528 (19.8)
	71,374 (24.6)
	108,902 (22.7)

	Medium
	
	24,739 (13.1)
	40,600 (14.0)
	65,339 (13.6)

	NSAIDs use, n (%)
	<0.001
	
	
	

	Aspirin
	
	17,281 (9.1)
	45,676 (15.7)
	62,957 (13.1)

	Non-aspirin
	
	22,704 (12.0)
	42,234 (14.5)
	64,938 (13.5)

	None
	
	83,314 (44.0)
	135,127 (46.5)
	218,441 (45.5)

	Missing data
	
	65,987 (34.9)
	67,267 (23.2)
	133,254 (27.8)

	Hypertension, n (%)
	<0.001
	
	
	

	No
	
	111,367 (58.8)
	125,929 (43.4)
	237,296 (49.5)

	Yes
	
	77,919 (41.2)
	164,375 (56.6)
	242,294 (50.5)

	Diabetes, n (%)
	<0.001
	
	
	

	No
	
	187,024 (98.8)
	275,530 (94.9)
	462,554 (96.4)

	Yes
	
	2,262 (1.2)
	14,774 (5.1)
	17,036 (3.6)

	Incident CD case, n (%)
	-
	534(0.3)
	984(0.3)
	1518(0.3)

	Incident UC case, n (%)
	-
	1102(0.6)
	1855(0.6)
	2957(0.6)

	Sample size
	-
	189,286
	290,304
	479,590


Abbreviation：
N, number; %, percentage; SD, Standard Deviation; BMI, Body Mass Index; kg, kilogram; m², square meter; BP, Blood Pressure, mmHg, millimeter of mercury; CRP. C-Reactive Protein; HbA1c, Glycated Hemoglobin A1c; NSAIDs, Non-Steroidal Anti-Inflammatory Drugs.
Data are expressed as mean ± standard deviation (SD) for continuous variables and number (percentage) for categorical variables. Incident cases of Crohn’s disease (CD) and ulcerative colitis (UC) were identified during the follow-up and are presented to describe the distribution of study outcomes.

Table 2. Body Composition Indices and Incident Crohn’s Disease: Adjusted Hazard Ratios Across Three Regression Models
	[bookmark: OLE_LINK21]Variable          
	Category
	Model 1 HR (95% CI)
	Model 2 HR (95% CI)
	Model 3 HR (95% CI)
	Events/
Participants
	Person-Years
	Incidence Rate†

	Central obesity (WC)
	No 
	1 (Ref.)
	1(Ref.)
	1(Ref.)
	534/189,286
	2,301,699
	2.32

	
	Yes
	1.21(1.09–1.34) *
	1.13(0.99–1.29)
	1.11 (0.97–1.27)
	984/290,304
	3,488,375
	2.82

	Central obesity (WHR)
	No
	1 (Ref.)
	1(Ref.)
	1(Ref.)
	702/245,139
	2,993,060
	2.35

	
	Yes
	1.34(1.20–1.49) ***
	1.23(1.09–1.39) **
	1.18 (1.05-1.34) **
	816/234,451
	2,797,014
	2.92

	BMI (kg/m²)
	Underweight (<18.5)
	1.97(1.16–3.36) **
	[bookmark: OLE_LINK2]1.74(1.02–2.97) *
	1.74 (1.02–2.97) *
	14/2,380
	28,042
	4.99

	
	Normal (18.5–24.9)
	1(Ref.)
	1(Ref.)
	1 (Ref.)
	479/156,287
	1,898,939
	2.52

	
	Overweight (25–29.9)
	0.99 (0.88–1.12)
	0.95(0.84–1.08)
	0.91 (0.80–1.03)
	615/204,213
	2,468,341
	2.49

	
	Obese (≥30.0)
	1.18(1.03–1.34) *
	1.03(0.90–1.18)
	0.90 (0.78–1.04)
	410/116,710
	1,394,752
	2.94

	BFP
	Low
	0.93 (0.72–1.21)
	0.92(0.71–1.20)
	0.96 (0.74–1.24)
	63/22,748
	276494
	2.28

	
	Normal
	1 (Ref.)
	1 (Ref.)
	1 (Ref.)
	555/186,190
	2,263,880
	2.45

	
	High
	1.12(1.01–1.25) *
	1.02(0.91–1.14)
	0.94 (0.84–1.05)
	900/270,652
	3,249,700
	2.77


Footnotes:  
†: Incidence rate per 10,000 person-years.  
[bookmark: OLE_LINK23][bookmark: OLE_LINK36]Abbreviations: Ref, Reference; WC, Waist Circumference; WHR, Waist-to-Hip Ratio; BMI, Body Mass Index; BFP, Body Fat Percentage; HR, Hazard Ratio；95%CI，95% Confidence Interval.  
[bookmark: OLE_LINK5]Model 1: Adjusted for age、sex and ethnicity.
Model 2: Further adjusted for lifestyle factors (smoking, alcohol consumption, Townsend Deprivation Index [TDI], diet, sleep, physical activity, employment status); for waist circumference and waist-to-hip ratio (WHR), body mass index (BMI) was additionally included.
[bookmark: OLE_LINK22]Model 3: Final model included all adjustments from Models 1 and 2, with additional adjustment for comorbidities (hypertension, diabetes), C-reactive protein (CRP), and non-steroidal anti-inflammatory drug (NSAID) use.
[bookmark: OLE_LINK27][bookmark: OLE_LINK18]Significance: *p < 0.05, **p < 0.01, ***p < 0.001.





















Table 3. Body Composition Indices and Incident Ulcerative Colitis: Adjusted Hazard Ratios Across Three Regression Models
	[bookmark: OLE_LINK37]Variable
	Category
	Model 1 HR (95% CI)
	Model 2 HR (95% CI)
	Model 3 HR (95% CI)
	Cases/Participants
	Person-Years
	Incidence Rate†

	Central obesity
(WC)
	No
	1(Ref.)
	1(Ref.)
	1(Ref.)
	1,102/189,286
	2,903,040
	4.79

	
	Yes
	1.09(1.01–1.17) *
	1.05 (0.95–1.16)
	1.01 (0.92–1.12)
	1,855/290,304
	3,483,766
	5.32

	Central obesity (WHR)
	No 
	1(Ref.)
	1(Ref.)
	1(Ref.)
	1,370/245,139

	2,989,173
	4.58

	
	Yes
	1.13(1.05–1.23) **
	1.07(0.98–1.17)
	1.03 (0.95-1.13)
	1,587/234,451
	2,793,011
	5.68

	BMI (kg/m²)
	Underweight (<18.5)
	0.69 (0.36–1.33)
	0.66 (0.34–1.27)
	0.66(0.34–1.28)
	9/2,380
	28,091
	3.20

	
	Normal (18.5–24.9) 
	1(Ref.)
	1(Ref.)
	1(Ref.)
	917/156,287
	1,896,552
	4.84

	
	Overweight (25–29.9)
	1.02 (0.94–1.11)
	0.98 (0.90–1.07)
	0.94 (0.87–1.03)
	1,286/204,213
	2,464,500
	5.22

	
	Obese (≥30.0)
	1.06 (0.96–1.17)
	0.95 (0.86–1.05)
	0.86 (0.78–0.95) **
	745/116,710
	1,393,042
	5.35

	BFP
	Low
	0.82 (0.68–1.00)
	0.83 (0.68–1.02)
	0.86 (0.70–1.04)
	108/22,748
	276,253
	3.91

	
	Normal 
	1(Ref.)
	1(Ref.)
	1(Ref.)
	1,129/186,190
	2,260,526
	4.99

	
	High/Obesity
	1.05 (0.97–1.13)
	0.97 (0.90–1.05)
	0.92(0.85–0.99) *
	1,720/270,652
	3,245,406
	5.30


[bookmark: OLE_LINK38]Footnotes: 
†: Incidence rate per 10,000 person-years.  
Abbreviations: Ref, Reference; WC, Waist Circumference; WHR, Waist-to-Hip Ratio; BMI, Body Mass Index; BFP, Body Fat Percentage; HR, Hazard Ratio；95%CI，95% Confidence Interval.   
Model 1: Adjusted for age、sex and ethnicity.
Model 2: Further adjusted for lifestyle factors (smoking, alcohol consumption, Townsend Deprivation Index [TDI], diet, sleep, physical activity, employment status); for waist circumference and waist-hip ratio, body mass index (BMI) was additionally adjusted for.
Model 3: Final model included all adjustments from Models 1 and 2, with additional adjustment for comorbidities (hypertension, diabetes), C-reactive protein (CRP), and the use of non-steroidal anti-inflammatory drugs (NSAID) use.
Significance: *p < 0.05, **p < 0.01, ***p < 0.001.





















Table S1. ICD-10 codes used to identify incident cases of Crohn’s disease and ulcerative colitis in the UK Biobank.
	
	Date fields
	Field’s names
	UK Biobank code

	[bookmark: _Hlk196426766]Crohn’s Disease
	41270
	Diagnoses - ICD10
	K50.0, K50.1, K50.8, K50.9

	Ulcerative Colitis
	41270
	Diagnoses - ICD10
	K51.0, K51.1, K51.2, K51.3, K51.4, K51.5, K51.8, K51.9


Footnotes：
Cases of Crohn’s disease and ulcerative colitis were identified using hospital inpatient records (Field ID 41270: Diagnoses – ICD-10) in the UK Biobank.

The listed codes were used to ascertain both baseline prevalent cases and incident cases during follow-up.

ICD-10: International Classification of Diseases, 10th Revision.












[bookmark: OLE_LINK25]
Table S2: Original questions for self-reported sleep characteristics
	Characteristic
	Collection method
	UK Biobank code
	Healthy answer
	Unhealthy answer

	Sleep duration
	Assessment centre visit: Questionnaire
	1160
	7 to < 9 h/d
	< 7 or ≥ 9 h/d

	Morning/evening person(chronotype)
	Assessment centre visit: Questionnaire
	1180
	Definitely a “morning” person; More a “morning” than “evening” person
	More an “evening” than a “morning person; Definitely an “evening” person

	Sleeplessness/insomnia
	Assessment centre visit: Questionnaire
	1200
	Never/rarely; Sometimes
	Usually

	Snoring
	Assessment centre visit: Questionnaire
	1210
	No
	Yes

	Daytime sleepiness
	Assessment centre visit: Questionnaire
	1220
	Never/rarely; Sometimes
	Often; All the Time


[bookmark: OLE_LINK19]Footnote：
Self-reported sleep characteristics were assessed through a questionnaire during the UK Biobank assessment center visit. The healthy sleep score (range: 0–5) was calculated based on the following criteria: (1) Sleep duration of 7–8 hours per day (1 point); <7 or ≥9 hours (0 points). (2) Chronotype classified as "Definitely a morning person" or "More a morning than an evening person" (1 point); otherwise (0 points). (3) Insomnia frequency as "Never/rarely" or "Sometimes" (1 point); "Usually" (0 points). (4) Snoring as "No" (1 point); "Yes" (0 points). (5) Daytime sleepiness as "Never/rarely" or "Sometimes" (1 point); "Often" or "All the time" (0 points). A higher score indicates better sleep health.






Table S3: Covariates derived from UK Biobank variables
	Variable
	Collection method 
	UKB ID
	Description

	Age
	Registry
	21003
	Participant age at assessment centre visit (years). Obtained from NHS Primary Care Trust registries, and amended by participants at assessment centre visit if required.

	Sex
	[bookmark: OLE_LINK14]Registry
	31
	Obtained from NHS Primary Care Trust registries, and amended by participants at assessment centre visit if required.

	Ethnic background
	Registry
	21000
	This is an amalgam of sequential branching questions asked during the initial Assessment Centre visit as part of the touchscreen questionnaire.

	Townsend deprivation index
	Registry 
	189
	Scores corresponding to average home ownership, car ownership, household overcrowding, and employment rate of each participant’s postcode. Calculated based on national census data at time of recruitment. 

	Smoking status
	Assessment centre visit: Questionnaire 
	20116
	Never, previous, current, prefer not to answer.

	Alcohol intake frequency
	Assessment centre visit: Questionnaire
	1558
	Daily or almost daily, three or four times a week, once or twice a week, one to three times a month, special occasions only, never, prefer not to answer. 

	Medication
	Assessment centre visit: Questionnaire 
	6153, 6177
	Cholesterol lowering, blood pressure lowering, insulin, hormone replacement therapy, oral contraceptive pill, none, do not know, prefer not to answer. 

	Body mass index (BMI)
	Assessment centre visit: Physical measures
	21001
	BMI = weight / (standing height)

	[bookmark: _Hlk196225113]Waist circumference
	Assessment centre visit: Physical measures
	48
	Body size measures: Waist circumference（cm）

	Hip circumference
	Assessment centre visit: Physical measures
	49
	Body size measures: Hip circumference（cm）

	Body fat percentage
	Assessment centre visit: Physical measures
	23099
	Body size measures: Body composition estimation by impedance measurement.

	[bookmark: OLE_LINK16]Glycated Hemoglobin A1c
	Assessment centre visit: Physical measures
	30750
	Blood biochemistry: Measured by HPLC analysis on a Bio-Rad VARIANT II Turbo. concentration of Glycated Hemoglobin A1c (mmol/L)

	C-reactive protein
	Assessment centre visit: Physical measures
	30710
	[bookmark: OLE_LINK13]Blood biochemistry: Measured by immunoturbidimetric - high sensitivity analysis on a Beckman Coulter AU5800. concentration of C-reactive protein (mg/L)

	Systolic blood pressure
	Assessment centre visit: Physical measures
	4080,93
	Automated reading:4080; Manual reading:93

	Diastolic blood pressure,
	Assessment centre visit: Physical measures
	4079,94
	Automated reading:4079; Manual reading:94

	[bookmark: _Hlk193054945]Treatment/medication code
	Self-reported medical conditions
	20003
	Non‑aspirin NSAIDs use("ibuprofen", "diclofenac", "naproxen", "celecoxib", "etoricoxib", "indomethacin", "meloxicam", "mefenamic acid", "ketoprofen", "piroxicam", "nabumetone", "etodolac", "flurbiprofen", "ketorolac"); aspirin.

	Summed MET minutes per week for all activity
	Assessment centre visit: Questionnaire
	[bookmark: OLE_LINK28]20040
	Total Metabolic Equivalent Task (MET) minutes per week for all activity including walking, moderate and vigorous activity. 
Based on the lower and upper limits of the World Health Organization (WHO) Physical Activity guideline, Physical Activity was categorized as low (< 600 MET-mins/week), medium (600 to < 1200 MET-mins/week), and high (≥ 1200 MET-mins/week).

	Diet quality score
	Assessment centre visit: Questionnaire
	1289, 1299, 1309, 1319, 1329, 1339, 1349, 1369, 1379, 1389
	Four healthy diet patterns were assessed based on American Heart Association (AHA) guidelines: >4.5 servings/day of fruits and vegetables, ≥2 times/week fish intake, <2 times/week processed meat intake, and <5 times/week red meat intake. Participants received one point for each criterion met, and were categorized accordingly.

	[bookmark: OLE_LINK1]Employment
	Assessment centre visit: Questionnaire
	6142 3426 826
	We derived four groups based on 'Current employment status' (6142), 'Job involves night shift work' (3426), and 'Job involves shift work' (826). Categorical retired/not in the workforce; employed not in shift work; employed in night shift work; employed in day shift work.


Table S4. Data Before and After Imputation Using the Multiple Imputation Chain Model
	Variable
	Missing Values/ Ratio
	Variable
	Before
	After

	C-reactive protein
	31164/0.06
	Mean
	2.56
	2.64

	
	
	SD
	4.30
	4.37

	
	
	Median
	1.32
	1.36

	
	
	Q1
	0.65
	0.67

	
	
	Q3
	2.73
	2.81

	Glycated Hemoglobin A1c
	33095/0.07
	Mean
	36.08
	36.13

	
	
	SD
	6.64
	6.65

	
	
	Median
	35.20
	36.10

	
	
	Q1
	32.80
	31.65

	
	
	Q3
	37.90
	40.60


Footnotes:
Missing values for HbA1c and CRP were addressed via Multiple Imputation by Chained Equations (MICE) using the R mice package. 
1.Variables included: All covariates from primary analyses (age, sex, Townsend deprivation index, employment, smoking, alcohol use, sleep score, diet patterns, physical activity, NSAIDs use).
2.Prediction matrix: HbA1c and CRP were allowed to mutually predict to capture biological associations.
3.Imputation parameters: HbA1c (normal regression), CRP (predictive mean matching, PMM); 5 imputed datasets, 50 iterations, ridge penalty (λ = 0.1), collinear variables removed.








Table S5 Multivariable Cox Regression Analysis for Crohn's Disease Risk (N=479,590)
	Variable & Categories
	HR (95% CI) a
	P value

	[bookmark: OLE_LINK29]WHR (Central obesity)
	1.18 (1.05-1.34)
	0.009**

	[bookmark: OLE_LINK30]CRP (per 1 mg/L increase)
	1.04 (1.04-1.05)
	<0.001***

	Demographics
	
	

	Age (per year)
	1.00 (0.99-1.00)
	0.336

	Male (vs Female)
	0.91 (0.82-1.03)
	0.152

	[bookmark: _Hlk196663747]Ethnicity (vs. Non-white)
	1.48(1.13-1.93)
	0.004**

	Lifestyle factors
	
	

	Smoking status
	
	

	[bookmark: OLE_LINK3]Former vs Never
	1.40 (1.25-1.57)
	<0.001***

	Current vs Never
	1.76 (1.52-2.05)
	<0.001***

	Alcohol consumption
	
	

	Former vs Never
	0.91 (0.67-1.24)
	0.520

	Current <3×/week vs Never
	0.73 (0.58-0.91)
	[bookmark: OLE_LINK31]0.006**

	Current ≥3×/week vs Never
	0.68 (0.54-0.86)
	<0.001***

	Sleep score
	
	

	4 vs 5 (Ref.)
	0.94 (0.80-1.10)
	0.523

	3 vs 5
	1.04 (0.89-1.21)
	0.491

	2 vs 5
	1.05 (0.88-1.26)
	0.427

	0-1 vs 5
	1.16 (0.90-1.51)
	0.183

	Diet score
	
	

	3 vs 4 (Ref.)
	1.09 (0.96-1.24)
	0.164

	2 vs 4
	1.32 (1.15-1.52)
	<0.001***

	0-1 vs 4
	1.36 (1.10-1.69)
	0.005**

	Employment status
	
	

	Night shift vs Day shift (Ref.)
	1.62 (1.05-2.48)
	0.030*

	Non-shift vs Day shift
	1.35 (0.98-1.84)
	0.072

	Retired/Unemployed vs Day shift
	1.55 (1.12-2.14)
	0.010*

	[bookmark: OLE_LINK4]Physical activity
	
	

	Medium vs High (Ref.)
	1.14 (0.98-1.33)
	0.090

	Low vs High
	1.14 (0.99-1.33)
	0.076

	Missing data vs High
	1.08 (0.95-1.23)
	0.247

	Comorbidities
	
	

	Hypertension (Yes vs No)
	0.91 (0.82-1.01)
	0.076

	Diabetes (Yes vs No)
	0.90 (0.69-1.17)
	0.438


[bookmark: OLE_LINK6]Footnotes:
Abbreviations: Ref, Reference; WHR, Waist-to-Hip Ratio CRP, C-Reactive Protein; HR, Hazard Ratio; 95%CI, 95% Confidence Interval.
Reference groups: WHRV= Non-central obesity, Smoking = Never, Alcohol = Never, Sleep score = 5, Diet score = 4, Employment = Day shift work, Physical activity = High.
[bookmark: OLE_LINK26]a: Model were adjusted for demographic factors (sex, age and ethnicity), lifestyle factors (smoking status, alcohol consumption, physical activity), socioeconomic status (Townsend Deprivation Index, TDI), health behaviors (diet, sleep, employment status), metabolic factors (body mass index [BMI], hypertension, diabetes, C-reactive protein [CRP]), and medication use (non-steroidal anti-inflammatory drugs [NSAIDs]). 
Stratification variables: TDI tertiles (Low: ≤-3.16; Medium: -3.16 to -0.63; High: ≥-0.63), NSAIDs use categories (Non-user, Aspirin-only, Non-aspirin NSAIDs, Missing), and BMI classification (Underweight: <18.5 kg/m²; Normal: 18.5–24.9; Overweight: 25.0–29.9; Obese: ≥30.0).
Model performance: C-index=0.625 (SE=0.008), Likelihood ratio test P<0.001.
[bookmark: OLE_LINK34]1,518 events observed during follow-up.
HRs shown with 95% confidence intervals
Significance: *p < 0.05, **p < 0.01, ***p < 0.001.







Table S6. Multivariable Cox Regression Analysis for Ulcerative Colitis Risk (N=479,590)
	Variable & Categories
	HR (95% CI) a
	P value

	WHR (Central obesity)
	1.03 (0.95-1.13)
	0.457

	CRP (per 1 mg/L increase)
	1.02 (1.02-1.03)
	<0.001***

	Demographics
	
	

	Age (per year)
	1.00 (1.00-1.01)
	0.123

	Male (vs. Female)
	1.27 (1.17-1.38)
	[bookmark: OLE_LINK33]<0.001***

	Ethnicity (vs. Non-white)
	0.92(0.78-1.08)
	0.305

	Townsend deprivation index (continuous)
	1.00 (0.99-1.01)
	0.722

	Lifestyle factors
	
	

	Alcohol consumption
	
	

	Former vs Never
	0.96 (0.75-1.21)
	0.709

	Current <3×/week vs. Never
	0.82 (0.69-0.98)
	0.027*

	Current ≥3×/week vs. Never
	0.74 (0.62-0.88)
	<0.001***

	[bookmark: OLE_LINK8]Sleep score
	
	

	4 vs 5 (Reference)
	1.00 (0.89-1.12)
	0.989

	3 vs 5
	1.10 (0.98-1.23)
	0.113

	2 vs 5
	1.10 (0.96-1.26)
	0.157

	0-1 vs 5
	1.10 (0.90-1.35)
	0.345

	Diet score
	
	

	3 vs 4 (Reference)
	1.02 (0.93-1.11)
	0.689

	2 vs 4
	1.05 (0.95-1.17)
	0.331

	0-1 vs 4
	1.20 (1.03-1.41)
	0.021*

	BMI
	
	

	[bookmark: OLE_LINK32]Underweight vs. Normal
	0.67(0.35-1.29)
	0.229

	Overweight vs. Normal
	0.94(0.86-1.02)
	0.150

	Obese vs. Normal
	0.85(0.76-0.94)
	0.003**

	Physical activity
	
	

	Medium vs High (Reference)
	1.00 (0.88-1.11)
	0.946

	Low vs High
	1.09 (0.96-1.20)
	0.120

	Missing vs High
	1.12 (1.02-1.22)
	0.013*

	Comorbidities
	
	

	Hypertension (Yes vs. No)
	0.96 (0.89-1.04)
	0.363

	Diabetes (Yes vs. No)
	1.14 (0.95-1.35)
	0.158


Footnotes:
Abbreviations: Ref, Reference; WHR, Waist-to-Hip Ratio CRP, C-Reactive Protein; HR, Hazard Ratio; 95%CI, 95% Confidence Interval.
Reference groups: WHR = Non-central obesity, Smoking = Never, Alcohol = Never, Sleep score = 5, Diet pattern = 4, Physical activity = High.
[bookmark: OLE_LINK11]a: Model were adjusted for demographic factors (sex, age and ethnicity), lifestyle factors (smoking status, alcohol consumption, physical activity), socioeconomic status (Townsend Deprivation Index, TDI), health behaviors (diet, sleep, employment status), metabolic factors (body mass index [BMI], hypertension, diabetes, C-reactive protein [CRP]), and medication use (non-steroidal anti-inflammatory drugs [NSAIDs]).
Stratification variables: Smoking status (Never/Former/Current), NSAIDs use (No/Aspirin/Non-aspirin/Missing), Employment status (day shift work/ night shift work/ not shift work/ retired/not in the workforce).
Model performance: C-index=0.575 (SE=0.007) Likelihood ratio test (P<0.001).
2957 UC events observed during follow-up.
HRs shown with 95% confidence intervals.
Significance: *p < 0.05, **p < 0.01, ***p < 0.001.










Table S7. Risk of Crohn’s Disease Based on C-Reactive Protein (CRP) Levels and Combined Categories of Central Obesity (WHR) and CRP
	Variable          
	Category
	Model 1 HR (95% CI)
	Model 2 HR (95% CI)
	Model 3 HR (95% CI)
	Events/
Participants
	Person-Years
	Incidence Rate†

	C-Reactive Protein (CRP)
	＜3.0 mg/L
	1(Ref.)
	1(Ref.)
	1(Ref.)
	903/370,043
	4,491,757
	2.01

	
	≥3.0 mg/L
	2.36(2.13–2.62) ***
	2.24(2.00–2.50) ***
	2.19 (1.96–2.44) ***
	615/109,547
	1,298,317
	4.74

	Combined WHR and CRP Categories 
	Normal/<3.0 mg/L
	1(Ref.)
	1(Ref.)
	1(Ref.)
	485/203,264
	2,488,481
	1.95

	
	Normal/≥3.0 mg/L
	2.16(1.87–2.58) ***
	2.16(1.83–2.54) ***
	2.09 (1.77–2.46) ***
	217/41,875
	504,579
	4.30

	
	Ao/<3.0 mg/L
	1.10(0.96–1.27)
	1.13(0.98–1.31)
	1.11(0.95–1.28)
	418/166,779
	2,003,276
	2.09

	
	Ao/≥3.0 mg/L
	2.64(2.30–3.03) ***
	2.57(2.20–3.01) ***
	2.48(2.11–2.90) ***
	398/67,672
	793,738
	5.01


Footnotes: 
†: Incidence rate per 10,000 person-years.  
Abbreviations: CD: Crohn’s Disease; CRP: C-Reactive Protein; WHR: Waist-to-Hip Ratio; Ref: Reference.
Model 1: Adjusted for sex, age and ethnicity.
Model 2: Additionally adjusted for lifestyle factors (smoking, alcohol consumption, Townsend Deprivation Index (TDI), diet, sleep, physical activity, employment status); for waist circumference and waist-hip ratio, body mass index (BMI) was additionally adjusted for.
Model 3: Further adjusted for comorbidities (hypertension, diabetes), C-reactive protein (CRP), and the use of non-steroidal anti-inflammatory drugs (NSAIDs).
Significance: *P<0.05, **P<0.01, ***P<0.001.
Interaction analysis: No significant interaction between WHR (Central Obesity vs. Non-central) and CRP (≥3.0 vs. <3.0 mg/L) was observed (HR=1.07, 95%CI:0.87–1.32, P-interaction=0.517).
Table S8. Sensitivity Analysis of Central Obesity (WHR) and Incident Crohn’s Disease After Excluding Early Cases, with BMI-Adjusted Residual Validation
	Variable          
	Model 1 HR (95% CI)
	Model 2 HR (95% CI)
	Model 3 HR (95% CI)
	Events/
Participants
	Person-Years
	Incidence Rate†

	Central obesity (WHR)
	
	
	
	
	
	

	[bookmark: OLE_LINK35]Non-central obesity 
	1(Ref.)
	1(Ref.)
	1(Ref.)
	586/244,855
	2,990,793
	1.96

	central obesity
	1.36(1.20-1.53) ***
	1.24(1.08-1.41) **
	1.19(1.04-1.36) *
	687/234,137
	2,794,645
	2.46

	Groups according to WHR for BMI residuals a
	
	
	
	
	
	

	Low 
	1(Ref.)
	1(Ref.)
	1(Ref.)
	366/159662
	1,950,278
	1.88

	Medium
	1.10(0.96-1.27)
	1.05(0.91-1.22)
	1.04(0.90-1.20)
	397/159667
	1,933,711
	2.05

	High
	1.46(1.28-1.68) ***
	1.31(1.14-1.50) **
	1.26 (1.10-1.44) **
	510/159663
	1,901,450
	2.68


Footnotes:
Participants diagnosed with IBD within 2 years of enrollment were excluded to mitigate reverse causation.
†: Incidence rate per 10,000 person-years.
1,273 events observed during follow-up.
Abbreviations: Ref, Reference; WHR, Waist-to-Hip Ratio; BMI, Body Mass Index; HR, Hazard Ratio; 95%CI，95% Confidence Interval.  
Model 1: Adjusted for sex, age and ethnicity.
Model 2: Additionally adjusted for lifestyle factors (smoking, alcohol consumption, Townsend Deprivation Index (TDI), diet, sleep, physical activity, employment status); for waist-hip ratio, body mass index (BMI) was additionally adjusted for.
Model 3: Further adjusted for comorbidities (hypertension, diabetes), C-reactive protein (CRP), and the use of non-steroidal anti-inflammatory drugs (NSAIDs).
a: WHR residuals were calculated from sex- and BMI category-specific linear regressions, representing abdominal adiposity independent of overall obesity.
Significance: *p < 0.05, **p < 0.01, ***p < 0.001.
Figure 1. Nonlinear Associations Between Obesity Markers and the Risk of Crohn’s Disease and Ulcerative Colitis
[image: ]

Abbreviations: CD, Crohn’s disease; UC, ulcerative colitis. 
Potential nonlinear associations between obesity markers and the risks of Crohn’s disease (CD) and ulcerative colitis (UC) were evaluated by adjusting the final multivariable model.
Waist circumference (WC) exhibited a U-shaped association with UC risk (P-nonlinearity=0.02), with both low and high WC linked to reduced risk. Waist-to-hip ratio (WHR) showed a positive linear association with CD risk (P-trend<0.001; P-nonlinearity=0.08). Higher body mass index (BMI) and body fat percentage (BFP) were inversely associated with risks of both CD and UC.
























Figure 2. Subgroup Analysis of the Association Between Waist-to-Hip Ratio (WHR)-Defined Central Obesity and Crohn’s Disease Risk
[image: ]
After adjusting for the final multivariable model, the association between WHR-defined central obesity and CD risk was assessed across different subgroups. A significant interaction was observed between sex and central obesity (P for interaction = 0.040), with a stronger effect in females (HR = 1.251.24, 95% CI 1.08–1.46) compared to males (HR = 1.03, 95% CI 0.85–1.25). The association was also more pronounced in participants who reported no alcohol consumption (HR = 2.71, 95% CI 1.64–4.47; P for interaction = 0.037). Results were largely consistent across the other predefined subgroups (all P for interaction > 0.05).

























Figure 3. Subgroup Analysis of the Association Between Waist-to-Hip Ratio (WHR)-Defined Central Obesity and Ulcerative Colitis（UC） Risk
[image: ]
After adjusting for the final multivariable model, the association between WHR-defined central obesity and UC risk was explored across different subgroups.
No significant interactions were observed (all P for interaction >0.05), indicating a consistent effect of WHR-defined central obesity on UC risk across all predefined subgroups.

Figure S1. Study population flow diagram
[image: ]
*No IBD diagnosis (CD/UC) prior to baseline (2006-2010).
Abbreviations: IBD, inflammatory bowel disease; UKB, UK Biobank, N, Number
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