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Life-course body size trajectories and polygenic risk for incident inflammatory bowel disease
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Covariates
At baseline, we collected data on a comprehensive set of covariates. Sociodemographic characteristics included age, sex, ethnicity, the Townsend deprivation index (TDI), income score, and education levels. Anthropometric measures encompassed baseline blood pressure. Lifestyle factors comprised current smoking and drinking status, physical activity, a healthy diet score (HDS), and sleep duration. We also accounted for early life factors (maternal smoking around birth and breastfeeding status) and baseline blood biochemistry (HbA1c, total cholesterol (TC), high-density lipoprotein cholesterol (HDL-C), and creatinine).
Ethnicity was self-reported and categorized as White, non-White, or other. Based on quintiles, the TDI was grouped into three categories: low (quintile 1), intermediate (quintiles 2–4), and high (quintile 5). Income was assessed using a categorical question with options ranging from <£18,000 to >£100,000, along with “do not know” and “prefer not to answer.” For analysis, household income was ordinally classified from 1 (<£18,000) to 5 (>£100,000). Education levels fell into three classes: high (college/university degree), intermediate (A/AS levels or equivalent, O levels/GCSEs or equivalent), and low (none of the above). Physical activity, evaluated via summed Metabolic Equivalent Task (MET) minutes per week, was classified into five percentile-based groups: 0 MET, low (P5< MET ≤P25), moderate (P25<MET≤P75), high (P75< MET≤P95), and too low or high (0<MET≤P5 or MET>P95). The HDS was derived from a touch-screen food frequency questionnaire (FFQ) capturing daily intake of items such as poultry, beef, lamb/mutton, processed meat, oily fish, non-oily fish, fresh fruit, dried fruit, raw vegetables and cooked vegetables. Consumption frequencies for meat and fish were recoded numerically (e.g., ‘never’= 0, ‘less than once a week’ = 0.5, ‘once a week’ = 1, ‘2–4 times a week’ = 3, ‘5–6 times a week’ = 5.5 and ‘once or more daily’ = 7). Unprocessed red meat consumption included beef, lamb/mutton, and pork. Intakes of vegetables (in heaped tablespoons) and fruit (in pieces) were summed separately. The HDS, ranging from 0 to 5, assigned one point for each favorable factor: vegetable intake ≥4 tablespoons/day, fruit intake ≥3 pieces/day, fish consumption ≥2 times/week, unprocessed red meat ≤2 times/week, and processed meat ≤2 times/week. According to their total score, participants were grouped into poor (0–1), medium (2–3), or ideal (4–5) dietary patterns1. Sleep duration, collected via the question “About how many hours sleep do you get in every 24 hours? (please include naps),” was stratified as short (<7 hours), intermediate (7–8 hours), or long (≥9 hours)2. Baseline hypertension was defined as systolic blood pressure ≥140 mm Hg or diastolic blood pressure ≥90 mm Hg. HbA1c levels were dichotomized at >53 mmol/mol. Non-HDL-C was calculated as TC minus HDL-C. Using the Chronic Kidney Disease Epidemiology Collaboration (CKD-EPI) creatinine equation, we estimated the glomerular filtration rate (GFR) and categorized it as normal (≥90 mL/minute/1.73 m²) or abnormal (<90 mL/minute/1.73 m²)3.

Statistical analysis (additional details)
For time-to-event analyses, multivariable Cox proportional hazards models were used to estimate hazard ratios (HRs) and 95% confidence intervals (CIs) for incident CD and UC. Restricted cubic splines were applied to birth weight and baseline BMI to examine potential dose–response associations. Participants were followed from baseline until incident CD or UC, death, or 31 December 2024, whichever occurred first.
Life-course body size trajectories were derived using semi-parametric group-based trajectory modelling (GBTM) implemented with the PROC TRAJ procedure in SAS. Censored normal models with cubic functions of age were fitted. The optimal number and shape of trajectories were selected according to the Bayesian information criterion, while requiring each trajectory group to include at least 5% of participants to avoid unstable small-class solutions. The final model identified five trajectories. Detailed model-selection results and parameter estimates are provided in Supplementary Tables S3 and S4.
To account for the competing risk of death, Fine–Gray subdistribution hazard models were additionally fitted. PRS-stratified analyses were exploratory. We used two complementary parameterizations. Table 2 estimates were obtained from Cox models fitted separately within each PRS stratum, allowing the baseline hazard and covariate coefficients to vary across PRS strata. Figure 4B–C estimates were obtained from a pooled Cox model containing a 15-level trajectory–PRS variable, with a common baseline hazard and covariate parameterization across PRS strata. Consequently, the two sets of estimates are not expected to be numerically identical. Subgroup analyses were stratified by ethnicity and sex, and sensitivity analyses excluded participants diagnosed within the first 2 years of follow-up and those with cancer at baseline. Details of the mediation and additive interaction analyses are provided below.
To assess potential reverse causation and prodromal disease-related weight change, we conducted additional lagged Cox sensitivity analyses excluding incident CD and UC events occurring within the first 5 and 10 years of follow-up. These analyses repeated the trajectory and PRS models using the same covariate adjustment as the primary Cox models. Because longer lag exclusions substantially reduced the number of events, especially in the 10-year analysis, these results were interpreted as sensitivity analyses rather than primary evidence.

Mediation analysis
This study employed mediation analyses, implemented with the PROC CAUSALMED procedure in SAS, which incorporated interaction effects between the independent variables and mediators. We aimed to assess the potential mediating roles of body size at different life stages in the relationship between early-life body size (at birth or during childhood) and inflammatory bowel disease (IBD). Specifically, the analyses examined whether the association of low birth weight (LBW) with IBD was mediated by recalled plumper body size at age 10 years or overweight/obesity at baseline, and whether the association of recalled plumper body size at age 10 years with IBD was mediated by overweight/obesity at baseline. Participants with unknown recalled age 10 body size were excluded from these analyses. Associations involving LBW, recalled plumper body size at age 10 years, and adulthood overweight/obesity as exposures were evaluated using logistic regression, while their respective associations with IBD as the outcome were analyzed using survival regression. All mediation models were adjusted for the following covariates: age at baseline, sex, maternal smoking around birth, breastfeeding, polygenic risk scores (PRS), ethnicity, education levels, income score, TDI, current smoking and drinking status, physical activity, HDS, sleep duration, hypertension at baseline, HbA1c, non-HDL-C, and eGFR.

Additive interaction analysis
To elucidate interaction effects, we investigated the associations of body size trajectories with IBD across PRS strata (low, intermediate, high) and, conversely, the associations of PRS with IBD across body size trajectory strata. Biological interaction was assessed on an additive scale, following Rothman’s framework4. In this model, the overweight/obesity trajectory and high genetic risk were coded as i=1 and j=1, respectively, with their absence coded as 0. Participants with intermediate genetic risk were excluded from the primary interaction analysis but were evaluated separately. Lundberg M et al. recommended a SAS program for calculating interaction measures with confidence intervals5. Using the group with normal weight and low genetic risk (HR00) as reference, we estimated three hazard ratios: HR11, HR10, and HR01. Three interaction measures were then calculated: the relative excess risk due to interaction (RERI = HR11 − HR10 − HR01 + 1), the attributable proportion due to interaction (AP = RERI/HR11), and the synergy index [SI = (HR11 − 1) / ((HR10 − 1) + (HR01 − 1))]6. These metrics were derived from the regression coefficients and covariance matrix of multivariate Cox models. Their 95% confidence intervals were computed using the delta method7. Interaction was considered statistically significant if the 95% CI for RERI and AP excluded 0, and that for SI excluded 1. All analyses were repeated under two alternative comparisons: high genetic risk (coded as 1) versus combined low/intermediate risk (coded as 0), and intermediate genetic risk (coded as 1) versus low genetic risk (coded as 0).

Missing data and inverse-probability weighting
Complete trajectory data were defined as available information on self-reported birth weight, recalled childhood body size at age 10 years, and measured baseline BMI. To assess potential selection bias related to incomplete trajectory data, we fitted a logistic regression model for complete trajectory-data availability and derived stabilized inverse-probability weights. The weighting model included age, sex, maternal smoking around birth, breastfeeding, ethnicity, education level, household income, Townsend deprivation index, physical activity, healthy diet score, and sleep duration. Weighted Cox models were then fitted using the same exposure and outcome definitions as the primary analyses. IPW results were used to assess whether the direction and magnitude of the main trajectory estimates were materially changed after reweighting.

Outcome ascertainment
Incident CD and UC were defined using ICD-9 and ICD-10 codes listed in Supplementary Table S2. The primary case definition required at least one qualifying post-baseline code. Participants with qualifying codes before or at baseline were excluded as prevalent cases. Participants with both CD and UC codes during follow-up were classified according to the last subtype-specific qualifying code. IBD-unclassified codes were not included in subtype-specific CD or UC outcomes.

Reference:
1.	Wang M, Zhou T, Song Q, et al. Ambient air pollution, healthy diet and vegetable intakes, and mortality: a prospective UK Biobank study. Int J Epidemiol. 2022;51(4):1243-1253.
2.	Hirshkowitz M, Whiton K, Albert SM, et al. National Sleep Foundation's updated sleep duration recommendations: final report. Sleep Health. 2015;1(4):233-243.
3.	Levey AS, Stevens LA, Schmid CH, et al. A new equation to estimate glomerular filtration rate. Ann Intern Med. 2009;150(9):604-612.
4.	Knol MJ, VanderWeele TJ. Recommendations for presenting analyses of effect modification and interaction. Int J Epidemiol. 2012;41(2):514-520.
5.	Lundberg M, Fredlund P, Hallqvist J, Diderichsen F. A SAS program calculating three measures of interaction with confidence intervals. Epidemiology. 1996;7(6):655-656.
6.	Rothman KJ. Epidemiology: An Introduction, (2nd ed.). New York Ny Oxford University Press. 2012.
7.	Andersson T, Alfredsson L, Kallberg H, Zdravkovic S, Ahlbom A. Calculating measures of biological interaction. Eur J Epidemiol. 2005;20(7):575-579.


[bookmark: _Toc194950587][bookmark: _Toc93637817]Table S1. UK Biobank variables used in the study.
	
	Variables
	Field ID

	Early-life factors
	Multiple-birth status
	1777

	
	Maternal smoking around birth
	1787

	
	Birth weight
	20022

	
	Breastfeeding
	1677

	
	Childhood body size at age 10
	1687

	Lifestyle
	Sleep duration
	1160

	
	Smoking status
	20116

	
	Diet
	1289/1299/1309/1319/1329/1339/
1349/1359/1369/1379/1389

	
	Alcohol drinker status
	20117

	
	Physical activity (MET)
	22040

	Sociodemographic
	Age at recruitment
	21022

	
	Sex
	31

	
	Ethnicity
	21000

	
	Education
	6138

	
	Income score
	26411/26418/26428

	
	Townsend deprivation index
	22189

	Physical measures
	Body mass index (BMI)
	21001

	
	Diastolic blood pressure
	4079

	
	Systolic blood pressure
	4080

	Blood biochemistry
	Glycated hemoglobin (HbA1c)
	30750

	
	High-density lipoprotein cholesterol (HDL-C)
	30760

	
	Low-density lipoprotein cholesterol (LDL-C)
	30780

	
	Triglycerides
	30870

	
	Cholesterol
	30690

	
	Creatinine
	30700

	PRS
	For ulcerative colitis
	26287

	
	For Crohn’s disease
	26229
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	Outcomes
	ICD-9 code
	ICD-10 code

	Ulcerative colitis
	556, 556.0, 556.1, 556.9
	K51.0, K51.1, K51.2, K51.3, K51.4, K51.5, K51.8, K51.9

	Crohn’s disease
	555, 555.0, 555.1, 555.2
	K50.0, K50.1, K50.8, K50.9

	Incident CD and UC were defined using at least one qualifying ICD-9 or ICD-10 code recorded after baseline assessment. Participants with qualifying codes before or at baseline were excluded as prevalent cases. Participants with records for both CD and UC during follow-up were classified according to the last subtype-specific qualifying code. IBD-unclassified codes were not included in subtype-specific outcomes. Outcome codes were identified from linked hospital inpatient records.
For participants with both CD and UC codes, the event date was defined as the earliest post-baseline record for the ultimately assigned subtype.
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	Mixture percentage (%)

	Group number
	loglik
	BIC
	Group 1
	Group 2
	Group 3
	Group 4
	Group 5
	Group 6
	Group 7
	Group 8
	Group 9
	Group 10

	1
	-657779.1
	-657813
	100
	
	
	
	
	
	
	
	
	

	2
	-629087.7
	-629155.6
	39.8
	60.2
	
	
	
	
	
	
	
	

	3
	-624078.5
	-624180.4
	52.8
	32.2
	15
	
	
	
	
	
	
	

	4
	-615510.6
	-615646.4
	29.3
	9.5
	45.8
	15.4
	
	
	
	
	
	

	5
	-573079.5
	-573249.2
	29.3
	28
	16.9
	15.4
	10.5
	
	
	
	
	

	6
	-550685.7
	-550889.4
	4.6
	25.6
	26.2
	17.9
	15.3
	10.4
	
	
	
	

	7
	-482532.3
	-482769.9
	12.5
	28.4
	10.2
	16.8
	3.3
	15.4
	13.4
	
	
	

	8
	-628381.2
	-628652.7
	12.4
	12.7
	13.3
	13.6
	13.2
	12.5
	11.5
	10.8
	
	

	9
	-384016
	-384321.5
	5.1
	12.1
	16.6
	25.7
	3.1
	9.8
	15.8
	8.1
	3.7
	

	10
	-330918.1
	-331257.5
	3.8
	10.6
	14.4
	15.2
	25.7
	3.6
	3.3
	12.3
	7.7
	3.4
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	Group
	Parameter
	Estimate
	Standard Error
	T for H0:
Parameter=0
	Prob > |T|

	1
	Intercept
	1.9042 
	0.0012 
	1594.612
	<0.0001

	
	Linear
	-0.0003 
	0.0003 
	-1.249
	0.2116 

	
	Quadratic
	0.0011 
	0.0000 
	110.52
	<0.0001

	
	Cubic
	0.0000 
	0.0000 
	-127.966
	<0.0001

	2
	Intercept
	1.8661 
	0.0012 
	1515.808
	<0.0001

	
	Linear
	-0.1319 
	0.0002 
	-544.536
	<0.0001

	
	Quadratic
	0.0053 
	0.0000 
	574.341
	<0.0001

	
	Cubic
	-0.0001 
	0.0000 
	-487.328
	<0.0001

	3
	Intercept
	1.9422 
	0.0018 
	1072.639
	<0.0001

	
	Linear
	0.0149 
	0.0004 
	34.247
	<0.0001

	
	Quadratic
	-0.0005 
	0.0000 
	-31.578
	<0.0001

	
	Cubic
	0.0000 
	0.0000 
	28.195
	<0.0001

	4
	Intercept
	2.1258 
	0.0017 
	1229.825
	<0.0001

	
	Linear
	0.1192 
	0.0003 
	350.189
	<0.0001

	
	Quadratic
	-0.0036 
	0.0000 
	-263.753
	<0.0001

	
	Cubic
	0.0000 
	0.0000 
	202.277
	<0.0001

	5
	Intercept
	2.9837 
	0.0019 
	1561.193
	<0.0001

	
	Linear
	-0.1865 
	0.0004 
	-453.115
	<0.0001

	
	Quadratic
	0.0063 
	0.0000 
	403.269
	<0.0001

	
	Cubic
	-0.0001 
	0.0000 
	-335.44
	<0.0001

	
	Sigma
	0.3117 
	0.0003 
	1091.696
	<0.0001
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	CD
	
	UC

	
	No incident
(N=484727)
	Incident
(N=1722)
	
	No incident
(N=483109)
	Incident
(N=3340)

	Birth weight (kg)
	3.34±0.65
	3.29±0.68
	
	3.34±0.65
	3.36±0.66

	Birth weight group, n (%)
	
	
	
	
	

	Less than 2500 g
	23672 (8.9)
	112 (11.6)
	
	23622 (8.9)
	162 (9.1)

	2500 to <4000 g
	204591 (77.0)
	728 (75.7)
	
	203987 (77.0)
	1332 (74.9)

	≥4000 g
	37596 (14.1)
	122 (12.7)
	
	37433 (14.1)
	285 (16.0)

	Maternal smoking around birth, n (%)
	
	
	
	
	

	No
	295644 (62.0)
	1017 (60.0)
	
	294708 (62.0)
	1953 (59.5)

	Yes
	122034 (25.6)
	466 (27.5)
	
	121595 (25.6)
	905 (27.6)

	Unknown
	58915 (12.4)
	211 (12.5)
	
	58704 (12.4)
	422 (12.9)

	Breastfed as baby, n (%)
	
	
	
	
	

	No
	100905 (20.9)
	375 (21.8)
	
	100661 (20.9)
	619 (18.6)

	Yes
	269048 (55.6)
	914 (53.2)
	
	268083 (55.6)
	1879 (56.4)

	Unknown
	113897 (23.5)
	429 (25.0)
	
	113493 (23.5)
	833 (25.0)

	Self-recalled early life body size, n (%)
	
	
	
	
	

	Thinner
	157136 (32.5)
	578 (33.6)
	
	156542 (32.5)
	1172 (35.2)

	About average
	241158 (49.8)
	803 (46.7)
	
	240363 (49.8)
	1598 (48.0)

	Plumper
	75760 (15.7)
	293 (17.1)
	
	75554 (15.7)
	499 (15.0)

	Unknown
	9796 (2.0)
	44 (2.6)
	
	9778 (2.0)
	62 (1.9)

	Age at baseline (years)
	56.53±8.10
	56.56±8.12
	
	56.53±8.10
	57.32±7.92

	Age group at baseline (years), n (%)
	
	
	
	
	

	Less or equal to 50
	127458 (26.3)
	446 (25.9)
	
	127150 (26.3)
	754 (22.6)

	51-60
	170802 (35.2)
	607 (35.2)
	
	170275 (35.2)
	1134 (34.0)

	Greater than 60
	186467 (38.5)
	669 (38.9)
	
	185684 (38.4)
	1452 (43.5)

	Sex, n (%)
	
	
	
	
	

	Male
	220989 (45.6)
	758 (44.0)
	
	220060 (45.6)
	1687 (50.5)

	Female
	263738 (54.4)
	964 (56.0)
	
	263049 (54.4)
	1653 (49.5)

	Ethnicity, n (%)
	
	
	
	
	

	White
	455830 (94.2)
	1642 (95.6)
	
	454341 (94.2)
	3131 (94.0)

	Non-white
	26209 (5.4)
	73 (4.2)
	
	26099 (5.4)
	183 (5.5)

	Unknown
	1811 (0.4)
	3 (0.2)
	
	1797 (0.4)
	17 (0.5)

	Educational levels, n (%)
	
	
	
	
	

	High
	156041 (32.5)
	461 (27.1)
	
	155627 (32.5)
	875 (26.5)

	Intermediate
	155256 (32.3)
	522 (30.7)
	
	154728 (32.3)
	1050 (31.8)

	Low
	163674 (34.1)
	694 (40.8)
	
	163035 (34.1)
	1333 (40.4)

	Unknown
	5280 (1.1)
	23 (1.4)
	
	5258 (1.1)
	45 (1.4)

	Income (GBP/£), n (%)
	
	
	
	
	

	Less than 18,000
	93379 (19.5)
	411 (24.3)
	
	93060 (19.5)
	730 (22.2)

	18,000 to 30,999
	104352 (21.8)
	353 (20.9)
	
	103915 (21.8)
	790 (24.0)

	31,000 to 51,999
	107091 (22.4)
	348 (20.6)
	
	106756 (22.4)
	683 (20.7)

	52,000 to 100,000
	83532 (17.4)
	235 (13.9)
	
	83311 (17.5)
	456 (13.8)

	Greater than 100,000
	22214 (4.6)
	56 (3.3)
	
	22156 (4.6)
	114 (3.5)

	Unknown
	68394 (14.3)
	290 (17.1)
	
	68163 (14.3)
	521 (15.8)

	Townsend deprivation index, n (%)
	
	
	
	
	

	Low
	96903 (20.0)
	290 (16.9)
	
	96562 (20.0)
	631 (18.9)

	Intermediate
	290765 (60.1)
	1030 (59.9)
	
	289785 (60.1)
	2010 (60.2)

	High
	96452 (19.9)
	399 (23.2)
	
	96152 (19.9)
	699 (20.9)

	BMI at baseline (kg/m2)
	27.44±4.80
	27.54±5.02
	
	27.44±4.80
	27.63±4.74

	BMI group at baseline, n (%)
	
	
	
	
	

	Underweight
	2367 (0.5)
	19 (1.1)
	
	2378 (0.5)
	8 (0.2)

	Normal weight
	154046 (32.0)
	542 (31.6)
	
	153588 (32.0)
	1000 (30.2)

	Overweight
	206013 (42.8)
	702 (40.9)
	
	205254 (42.7)
	1461 (44.1)

	Obesity
	119332 (24.8)
	452 (26.4)
	
	118939 (24.8)
	845 (25.5)

	Smoking status, n (%)
	
	
	
	
	

	Never
	264209 (54.6)
	760 (44.2)
	
	263508 (54.6)
	1461 (43.9)

	Previous
	166858 (34.5)
	682 (39.7)
	
	166043 (34.4)
	1497 (44.9)

	Current
	50796 (10.5)
	271 (15.8)
	
	50710 (10.5)
	357 (10.7)

	Unknown
	1994 (0.4)
	5 (0.3)
	
	1983 (0.4)
	16 (0.5)

	Alcohol consumption, n (%)
	
	
	
	
	

	Never
	21429 (4.4)
	104 (6.1)
	
	21363 (4.4)
	170 (5.1)

	Previous
	17289 (3.6)
	98 (5.7)
	
	17225 (3.6)
	162 (4.9)

	Current
	444408 (91.8)
	1513 (88.1)
	
	442932 (91.8)
	2989 (89.7)

	Unknown
	725 (0.1)
	3 (0.2)
	
	718 (0.1)
	10 (0.3)

	Physical activity, n (%)
	
	
	
	
	

	No MVPA
	8484 (2.2)
	42 (3.1)
	
	8428 (2.2)
	98 (3.8)

	Low
	77760 (20.0)
	313 (23.3)
	
	77556 (20.0)
	517 (19.8)

	Moderate
	194161 (50.0)
	632 (47.0)
	
	193587 (50.0)
	1206 (46.2)

	High
	77555 (20.0)
	262 (19.5)
	
	77250 (20.0)
	567 (21.7)

	Too low or high
	30313 (7.8)
	96 (7.1)
	
	30188 (7.8)
	221 (8.5)

	Healthy diet score, n (%)
	
	
	
	
	

	Poor dietary pattern
	50623 (11.3)
	249 (15.7)
	
	50459 (11.3)
	413 (13.5)

	Medium dietary pattern
	216517 (48.4)
	797 (50.1)
	
	215830 (48.4)
	1484 (48.6)

	Ideal dietary pattern
	180419 (40.3)
	544 (34.2)
	
	179809 (40.3)
	1154 (37.8)

	Sleep duration, n (%)
	
	
	
	
	

	Less than 7 hours
	118600 (24.5)
	487 (28.3)
	
	118188 (24.5)
	899 (27.0)

	7 to 8 hours
	325257 (67.2)
	1070 (62.3)
	
	324209 (67.2)
	2118 (63.6)

	Greater than 8 hours
	36840 (7.6)
	144 (8.4)
	
	36701 (7.6)
	283 (8.5)

	Unknown
	3164 (0.7)
	17 (1.0)
	
	3150 (0.7)
	31 (0.9)

	Hypertension at baseline, n (%)
	
	
	
	
	

	No
	247359 (54.3)
	933 (56.8)
	
	246579 (54.3)
	1713 (53.7)

	Yes
	208550 (45.7)
	710 (43.2)
	
	207782 (45.7)
	1478 (46.3)

	HbA1c (mmol/mol)
	36.13±6.76
	36.43±7.15
	
	36.12±6.75
	37.00±7.86

	T2D at baseline, n (%)
	
	
	
	
	

	No
	477736 (98.6)
	1683 (97.7)
	
	476155 (98.6)
	3264 (97.7)

	Yes
	6991 (1.4)
	39 (2.3)
	
	6954 (1.4)
	76 (2.3)

	eGFR (mL/min/1.73m2)
	92.66±15.30
	91.83±16.63
	
	92.66±15.30
	92.25±16.13

	Non-HDL cholesterol (mg/dL, n %)
	
	
	
	
	

	Less than 120
	59019 (14.2)
	306 (20.9)
	
	58873 (14.2)
	452 (15.9)

	120 to <145
	82252 (19.8)
	319 (21.8)
	
	81984 (19.8)
	587 (20.6)

	Greater or equal to 145
	273364 (65.9)
	840 (57.3)
	
	272398 (65.9)
	1806 (63.5)

	PRS for CD, n (%)
	
	
	
	
	

	Low genetic risk
	94232 (20.1)
	166 (10.0)
	
	94013 (20.1)
	385 (11.9)

	Intermediate genetic risk
	281573 (60.1)
	810 (48.8)
	
	280548 (60.1)
	1835 (56.5)

	High genetic risk
	92866 (19.8)
	684 (41.2)
	
	92522 (19.8)
	1028 (31.7)

	PRS for UC, n (%)
	
	
	
	
	

	Low genetic risk
	94232 (20.1)
	175 (10.5)
	
	94118 (20.2)
	289 (8.9)

	Intermediate genetic risk
	281678 (60.1)
	880 (53.0)
	
	280907 (60.1)
	1651 (50.8)

	High genetic risk
	92761 (19.8)
	605 (36.4)
	
	92058 (19.7)
	1308 (40.3)

	CD, Crohn’s disease; UC, ulcerative colitis; BMI, body mass index; PRS, polygenic risk score; MVPA, moderate-to-vigorous physical activity; HDL, high-density lipoprotein; T2D, type 2 diabetes.




[bookmark: _Toc172649643][bookmark: _Toc194950592]Table S6. Variable-specific missingness and analytic populations
	Characteristic
	Available / included N
	Missing / excluded N

	Eligible cohort after baseline exclusions
	486,449
	

	Self-reported birth weight
	266,821
	219,628

	Maternal smoking around birth
	478,287
	8,162

	Breastfed as baby
	485,568
	881

	Recalled childhood body size at age 10 years
	475,728
	10,721

	Age
	486,449
	0

	Sex
	486,449
	0

	Ethnicity
	485,568
	881

	[bookmark: OLE_LINK3]Educational levels
	481,951
	4,498

	Income
	480,655
	5,794

	Townsend deprivation index
	485,839
	610

	Body mass index 
	483,473
	2,976

	Smoking status
	485,575
	874

	Alcohol consumption
	485,569
	880

	Physical activity
	389,618
	96,831

	Healthy diet score
	449,149
	37,300

	Sleep duration
	485,579
	870

	Hypertension at baseline
	457,552
	28,897

	HbA1c
	451,623
	34,826

	Non-high-density lipoprotein cholesterol
	416,100
	70,349

	estimated glomerular filtration rate (eGFR)
	453,937
	32,512

	PRS for CD
	470,331
	16,118

	PRS for UC
	470,331
	16,118

	Complete trajectory-defining data
	262,601
	223,848

	Complete trajectory and PRS data
	254,481
	231,968


Missingness was calculated among 486,449 eligible participants after baseline exclusions. Complete trajectory-defining data required available information on all three variables used to define life-course body-size trajectories: self-reported birth weight, recalled childhood body size at age 10 years, and measured baseline BMI. Missingness for complete trajectory-defining data reflects absence of at least one trajectory-defining variable and is therefore not the sum of variable-specific missing counts. PRS denotes polygenic risk score; CD, Crohn’s disease; UC, ulcerative colitis; eGFR, estimated glomerular filtration rate; HDL, high-density lipoprotein.

[bookmark: _Toc472142804]Table S7. Baseline characteristics of participants with and without complete life-course trajectory data.
	
	Overall

(N=486449)
	Incomplete trajectory data

(N=223848)
	Complete trajectory data

(N=262601)
	P

	Birth weight (kg)
	3.34±0.65
	3.30±0.73
	3.34±0.65
	<0.0001

	Birth weight group, (%)
	
	
	
	<0.0001

	Less than 2500 g
	23784 (8.9)
	509 (12.1)
	23275 (8.9)
	

	2500 to <4000 g
	205319 (77.0)
	3063 (72.6)
	202256 (77.0)
	

	≥4000 g
	37718 (14.1)
	648 (15.4)
	37070 (14.1)
	

	Maternal smoking around birth (%)
	
	
	
	<0.0001

	No
	296661 (62.0)
	130245 (59.9)
	166416 (63.8)
	

	Yes
	122500 (25.6)
	54351 (25.0)
	68149 (26.1)
	

	Unknown
	59126 (12.4)
	32936 (15.1)
	26190 (10.0)
	

	Breastfed as baby (%)
	
	
	
	<0.0001

	No
	101280 (20.9)
	31208 (14.0)
	70072 (26.7)
	

	Yes
	269962 (55.6)
	104721 (47.0)
	165241 (62.9)
	

	Unknown
	114326 (23.5)
	87038 (39.0)
	27288 (10.4)
	

	Early life body size (%)
	
	
	
	<0.0001

	Thinner
	157714 (33.2)
	72826 (34.2)
	84888 (32.3)
	

	About average
	241961 (50.9)
	108210 (50.8)
	133751 (50.9)
	

	Plumper
	76053 (16.0)
	32091 (15.1)
	43962 (16.7)
	

	Age at baseline (years)
	56.53±8.10
	58.11±7.78
	55.19±8.12
	<0.0001

	Age at baseline (years)
	
	
	
	<0.0001

	Less or equal to 50
	127904 (26.3)
	44221 (19.8)
	83683 (31.9)
	

	51-60
	171409 (35.2)
	75452 (33.7)
	95957 (36.5)
	

	Greater than 60
	187136 (38.5)
	104175 (46.5)
	82961 (31.6)
	

	Sex (%)
	
	
	
	<0.0001

	Male
	221747 (45.6)
	119694 (53.5)
	102053 (38.9)
	

	Female
	264702 (54.4)
	104154 (46.5)
	160548 (61.1)
	

	Ethnicity
	
	
	
	<0.0001

	White
	457472 (94.2)
	203184 (91.1)
	254288 (96.8)
	

	Non-white
	26282 (5.4)
	18597 (8.3)
	7685 (2.9)
	

	Unknown
	1814 (0.4)
	1186 (0.5)
	628 (0.2)
	

	Educational levels (%)
	
	
	
	<0.0001

	High
	156502 (32.5)
	66748 (30.2)
	89754 (34.4)
	

	Intermediate
	155778 (32.3)
	65066 (29.4)
	90712 (34.8)
	

	Low
	164368 (34.1)
	85985 (38.9)
	78383 (30.1)
	

	Unknown
	5303 (1.1)
	3495 (1.6)
	1808 (0.7)
	

	Income (%)
	
	
	
	<0.0001

	Less than 18,000
	93790 (19.5)
	49274 (22.4)
	44516 (17.1)
	

	'18,000 to 30,999'
	104705 (21.8)
	49681 (22.5)
	55024 (21.1)
	

	'31,000 to 51,999'
	107439 (22.4)
	44250 (20.1)
	63189 (24.3)
	

	'52,000 to 100,000'
	83767 (17.4)
	31844 (14.4)
	51923 (20.0)
	

	Greater than 100,000
	22270 (4.6)
	8225 (3.7)
	14045 (5.4)
	

	Unknown
	68684 (14.3)
	37168 (16.9)
	31516 (12.1)
	

	Townsend deprivation index (%)
	
	
	
	<0.0001

	Low
	97193 (20.0)
	42082 (18.8)
	55111 (21.0)
	

	Intermediate
	291795 (60.1)
	131636 (58.9)
	160159 (61.1)
	

	High
	96851 (19.9)
	49860 (22.3)
	46991 (17.9)
	

	BMI (kg/m2)
	27.44±4.80
	27.58±4.69
	27.33±4.89
	<0.0001

	BMI at baseline (%)
	
	
	
	<0.0001

	Underweight
	2386 (0.5)
	999 (0.5)
	1387 (0.5)
	

	Normal weight
	154588 (32.0)
	65991 (29.9)
	88597 (33.7)
	

	Overweight
	206715 (42.8)
	98125 (44.4)
	108590 (41.4)
	

	Obesity
	119784 (24.8)
	55757 (25.2)
	64027 (24.4)
	

	Smoking status (%)
	
	
	
	<0.0001

	Never
	264969 (54.6)
	116933 (52.4)
	148036 (56.4)
	

	Previous
	167540 (34.5)
	79904 (35.8)
	87636 (33.4)
	

	Current
	51067 (10.5)
	24905 (11.2)
	26162 (10.0)
	

	Unknown
	1999 (0.4)
	1232 (0.6)
	767 (0.3)
	

	Alcohol consumption (%)
	
	
	
	<0.0001

	Never
	21533 (4.4)
	12242 (5.5)
	9291 (3.5)
	

	Previous
	17387 (3.6)
	8668 (3.9)
	8719 (3.3)
	

	Current
	445921 (91.8)
	201530 (90.4)
	244391 (93.1)
	

	Unknown
	728 (0.1)
	528 (0.2)
	200 (0.1)
	

	Physical activity (%)
	
	
	
	<0.0001

	No MVPA
	8526 (2.2)
	4364 (2.5)
	4162 (1.9)
	

	Low
	78073 (20.0)
	35539 (20.4)
	42534 (19.7)
	

	Moderate
	194793 (50.0)
	85364 (49.1)
	109429 (50.8)
	

	High
	77817 (20.0)
	34677 (19.9)
	43140 (20.0)
	

	Too low or high
	30409 (7.8)
	14089 (8.1)
	16320 (7.6)
	

	Healthy diet score (%)
	
	
	
	<0.0001

	Poor dietary pattern
	50872 (11.3)
	25278 (12.5)
	25594 (10.4)
	

	Medium dietary pattern
	217314 (48.4)
	99984 (49.5)
	117330 (47.5)
	

	Ideal dietary pattern
	180963 (40.3)
	76871 (38.0)
	104092 (42.1)
	

	Sleep duration (%)
	
	
	
	<0.0001

	Less than 7
	119087 (24.5)
	56202 (25.2)
	62885 (23.9)
	

	7 to 8
	326327 (67.2)
	145880 (65.4)
	180447 (68.7)
	

	Greater than 8
	36984 (7.6)
	18731 (8.4)
	18253 (7.0)
	

	Unknown
	3181 (0.7)
	2165 (1.0)
	1016 (0.4)
	

	Hypertension at baseline (%)
	
	
	
	<0.0001

	No
	248292 (54.3)
	107507 (51.2)
	140785 (56.9)
	

	Yes
	209260 (45.7)
	102469 (48.8)
	106791 (43.1)
	

	HbA1c (mmol/mol)
	36.13±6.76
	36.69±7.18
	35.66±6.35
	<0.0001

	T2D at baseline (%)
	
	
	
	<0.0001

	No
	479419 (98.6)
	219771 (98.2)
	259648 (98.9)
	

	Yes
	7030 (1.4)
	4077 (1.8)
	2953 (1.1)
	

	eGFR (mL/min/1.73m2)
	92.66±15.31
	91.82±15.74
	93.37±14.90
	<0.0001

	non HDL cholesterol (mg/dl, %)
	
	
	
	<0.0001

	Less than 120
	59325 (14.3)
	28744 (15.0)
	30581 (13.6)
	

	120 to <145
	82571 (19.8)
	37256 (19.5)
	45315 (20.1)
	

	Greater or equal to 145
	274204 (65.9)
	125005 (65.4)
	149199 (66.3)
	

	PRS for CD (%)
	
	
	
	<0.0001

	Low genetic risk
	94398 (20.1)
	42949 (19.9)
	51449 (20.2)
	

	Intermediate genetic risk
	282383 (60.0)
	128976 (59.8)
	153407 (60.3)
	

	High genetic risk
	93550 (19.9)
	43925 (20.3)
	49625 (19.5)
	

	PRS for UC (%)
	
	
	
	<0.0001

	Low genetic risk
	94407 (20.1)
	42834 (19.8)
	51573 (20.3)
	

	Intermediate genetic risk
	282558 (60.1)
	129486 (60.0)
	153072 (60.2)
	

	High genetic risk
	93366 (19.9)
	43530 (20.2)
	49836 (19.6)
	

	Death (%)
	
	
	
	<0.0001

	No
	443539 (91.2)
	199571 (89.2)
	243968 (92.9)
	

	Yes
	42910 (8.8)
	24277 (10.8)
	18633 (7.1)
	

	CD (%)
	
	
	
	0.4268

	No
	484727 (99.6)
	223072 (99.7)
	261655 (99.6)
	

	Yes
	1722 (0.4)
	776 (0.3)
	946 (0.4)
	

	UC (%)
	
	
	
	0.0257

	No
	483109 (99.3)
	222247 (99.3)
	260862 (99.3)
	

	Yes
	3340 (0.7)
	1601 (0.7)
	1739 (0.7)
	

	Denominators varied across characteristics because of variable-specific missingness. Percentages were calculated among participants with available data for the corresponding characteristic.CD=Crohn's disease, UC=Ulcerative Colitis, BMI=Body mass index, PRS=Polygenic risk score, MVPA=Moderate-to-vigorous physical activity, HDL=High-density lipoprotein, T2D=Type 2 diabetes



[bookmark: _Toc194950593][bookmark: _Toc352031163]Table S8. Associations of birth weight and recalled childhood body size with incident CD and UC.
	
	CD
	
	UC

	
	Cases/N (%)
	HR (95%CI)
	P
	
	Cases/N (%)
	HR (95%CI)
	P

	Model 1
	
	
	
	
	
	
	

	Birth weight group
	
	
	
	
	
	
	

	LBW
	112/23784 (0.5%)
	1.28 (0.99, 1.65)
	0.0610
	
	162/23784 (0.7%)
	0.89 (0.71, 1.12)
	0.3200

	Normal birth weight
	728/205319 (0.4%)
	Ref
	
	
	1332/205319 (0.6%)
	Ref
	

	Macrosomia
	122/37718 (0.3%)
	0.75 (0.58, 0.97)
	0.0287
	
	285/37718 (0.8%)
	1.06 (0.90, 1.26)
	0.4663

	Recalled age-10 body size
	
	
	
	
	
	
	

	Thinner
	578/157714 (0.4%)
	1.02 (0.85, 1.22)
	0.8627
	
	1172/157714 (0.7%)
	1.12 (0.98, 1.28)
	0.0826

	About average
	803/241961 (0.3%)
	Ref
	
	
	1598/241961 (0.7%)
	Ref
	

	Plumper
	293/76053 (0.4%)
	1.11 (0.89, 1.38)
	0.3717
	
	499/76053 (0.7%)
	0.99 (0.83, 1.18)
	0.9296

	Model 2
	
	
	
	
	
	
	

	LBW → Thinner
	50/9713 (0.5%)
	1.38 (0.94, 2.02)
	0.1024
	
	77/9713 (0.8%)
	0.95 (0.67, 1.36)
	0.7974

	LBW → About average
	38/10041 (0.4%)
	1.16 (0.77, 1.74)
	0.4880
	
	58/10041 (0.6%)
	0.86 (0.60, 1.24)
	0.4285

	LBW → Plumper
	19/3619 (0.5%)
	1.62 (0.93, 2.85)
	0.0908
	
	24/3619 (0.7%)
	1.30 (0.80, 2.12)
	0.2930

	Normal birth weight → Thinner
	237/65780 (0.4%)
	1.03 (0.84, 1.26)
	0.7671
	
	478/65780 (0.7%)
	1.22 (1.05, 1.41)
	0.0103

	Normal birth weight → About average
	357/104593 (0.3%)
	Ref
	
	
	618/104593 (0.6%)
	Ref
	

	Normal birth weight → Plumper
	125/32558 (0.4%)
	1.13 (0.88, 1.46)
	0.3390
	
	212/32558 (0.7%)
	1.03 (0.84, 1.26)
	0.7768

	Macrosomia → Thinner
	31/9664 (0.3%)
	0.66 (0.39, 1.12)
	0.1229
	
	79/9664 (0.8%)
	0.98 (0.70, 1.36)
	0.8915

	Macrosomia → About average
	65/19578 (0.3%)
	0.87 (0.62, 1.22)
	0.4199
	
	153/19578 (0.8%)
	1.30 (1.05, 1.62)
	0.0180

	Macrosomia → Plumper
	25/7965 (0.3%)
	0.69 (0.40, 1.21)
	0.2007
	
	47/7965 (0.6%)
	0.92 (0.63, 1.34)
	0.6666

	Models were adjusted for maternal smoking around birth, breastfed as baby, age at baseline, sex, ethnicity, education levels, income score, Townsend deprivation index, current smoking and drinking status, physical activity, healthy diet score, sleep duration, BMI at baseline, hypertension or T2D at baseline, non-HDL cholesterol, eGFR, and PRS.
LBW (<2,500 g), normal birth weight (2,500 to <4,000 g), and macrosomia (≥4,000 g).



[bookmark: _Toc194950594][bookmark: _Toc270309056]Table S9. Associations of recalled childhood body size and baseline BMI with incident CD and UC
	
	CD
	
	UC

	
	Cases/N (%)
	HR (95% CI)
	P
	
	Cases/N (%)
	HR (95% CI)
	P

	Model 1
	
	
	
	
	
	
	

	Early life body size
	
	
	
	
	
	
	

	Thinner
	578/157714 (0.4%)
	1.02 (0.85, 1.22)
	0.8627
	
	1172/157714 (0.7%)
	1.12 (0.98, 1.28)
	0.0826

	About average
	803/241961 (0.3%)
	Ref
	
	
	1598/241961 (0.7%)
	Ref
	

	Plumper
	293/76053 (0.4%)
	1.11 (0.89, 1.38)
	0.3717
	
	499/76053 (0.7%)
	0.99 (0.83, 1.18)
	0.9296

	Adulthood body size
	
	
	
	
	
	
	

	Underweight (<18.5 kg/m2)
	19/2386 (0.8%)
	1.73 (0.76, 3.90)
	0.1896
	
	8/2386 (0.3%)
	0.87 (0.33, 2.35)
	0.7904

	Normal weight (18.5-24.9 kg/m2)
	542/154588 (0.4%)
	Ref
	
	
	1000/154588 (0.6%)
	Ref
	

	Overweight/Obesity (≥25 kg/m2)
	1154/326499 (0.4%)
	1.03 (0.86, 1.23)
	0.7478
	
	2306/326499 (0.7%)
	1.08 (0.94, 1.24)
	0.2800

	Model 2
	
	
	
	
	
	
	

	Thinner → Underweight
	11/1163 (0.9%)
	2.28 (0.84, 6.20)
	0.1073
	
	4/1163 (0.3%)
	0.45 (0.06, 3.23)
	0.4281

	Thinner → Normal weight
	219/60862 (0.4%)
	0.99 (0.74, 1.33)
	0.9599
	
	443/60862 (0.7%)
	1.20 (0.96, 1.50)
	0.1128

	Thinner → Overweight/Obesity
	347/94867 (0.4%)
	1.07 (0.81, 1.41)
	0.6221
	
	714/94867 (0.8%)
	1.21 (0.98, 1.49)
	0.0759

	About average → Underweight
	5/965 (0.5%)
	0.72 (0.10, 5.17)
	0.7445
	
	3/965 (0.3%)
	1.15 (0.29, 4.66)
	0.8400

	About average → Normal weight
	257/76717 (0.3%)
	Ref
	
	
	452/76717 (0.6%)
	Ref
	

	About average → Overweight/Obesity
	537/163067 (0.3%)
	1.05 (0.82, 1.35)
	0.6900
	
	1139/163067 (0.7%)
	1.11 (0.91, 1.34)
	0.2965

	Plumper → Underweight
	1/159 (0.6%)
	4.05 (0.56, 29.19)
	0.1658
	
	1/159 (0.6%)
	3.77 (0.53, 26.98)
	0.1866

	Plumper → Normal weight
	52/14074 (0.4%)
	1.30 (0.84, 2.02)
	0.2399
	
	83/14074 (0.6%)
	0.89 (0.59, 1.35)
	0.5739

	Plumper → Overweight/Obesity
	239/61396 (0.4%)
	1.10 (0.81, 1.47)
	0.5442
	
	406/61396 (0.7%)
	1.11 (0.88, 1.40)
	0.3591

	Models were adjusted for maternal smoking around birth, breastfed as baby, birth weight, age at baseline, sex, ethnicity, education levels, income score, Townsend deprivation index, current smoking and drinking status, physical activity, healthy diet score, sleep duration, hypertension or T2D at baseline, non-HDL cholesterol, eGFR, and PRS.
Body mass index (BMI) was categorized as underweight (<18.5 kg/m2), normal weight (18.5~24.9 kg/m2), and overweight/obesity (≥25.0 kg/m2).



[bookmark: _Toc194950595][bookmark: _Toc1156390787]Table S10. Characteristics of the study population by life-course body-size trajectory group
	
	NAO
(N=74340)
	NPO
(N=41750)
	NAN
(N=42607)
	MAO
(N=29084)
	NTO
(N=74820)

	Birth weight (kg)
	3.21±0.49
	3.44±0.68
	3.20±0.48
	4.38±0.38
	3.11±0.53

	Birth weight group, (kg, n%)
	
	
	
	
	

	Less than 2500 g
	6807 (9.2)
	2970 (7.1)
	3883 (9.1)
	0 (0%)
	9615 (12.9)

	2500 g to <4000 g
	67533 (90.8)
	30877 (74.0)
	38641 (90.7)
	0 (0%)
	65205 (87.1)

	Greater or equal to 4000 g
	0 (0%)
	7903 (18.9)
	83 (0.2)
	29084 (100.0)
	0 (0%)

	Maternal smoking around birth, n (%)
	
	
	
	
	

	No
	46359 (62.8)
	25003 (60.4)
	28603 (67.6)
	19296 (66.7)
	47155 (63.5)

	Yes
	19587 (26.5)
	12443 (30.0)
	9522 (22.5)
	6497 (22.4)
	20100 (27.1)

	Unknown
	7875 (10.7)
	3980 (9.6)
	4218 (10.0)
	3152 (10.9)
	6965 (9.4)

	Breastfed as baby, n (%)
	
	
	
	
	

	No
	19275 (25.9)
	11952 (28.6)
	11518 (27.0)
	6431 (22.1)
	20896 (27.9)

	Yes
	47405 (63.8)
	25359 (60.7)
	27326 (64.1)
	18847 (64.8)
	46304 (61.9)

	Unknown
	7660 (10.3)
	4439 (10.6)
	3763 (8.8)
	3806 (13.1)
	7620 (10.2)

	Early life body size, n (%)
	
	
	
	
	

	Thinner
	0 (0%)
	0 (0%)
	464 (1.1)
	9604 (33.0)
	74820 (100.0)

	About average
	74340 (100.0)
	0 (0%)
	39950 (93.8)
	19461 (66.9)
	0 (0%)

	Plumper
	0 (0%)
	41750 (100.0)
	2193 (5.1)
	19 (0.1)
	0 (0%)

	Unknown
	0 (0%)
	0 (0%)
	0 (0%)
	0 (0%)
	0 (0%)

	Age at baseline (years)
	55.71±8.06
	54.84±7.71
	54.22±8.32
	56.10±8.24
	55.05±8.17

	Age group at baseline (years), n (%)
	
	
	
	
	

	Less or equal to 50
	21765 (29.3)
	13431 (32.2)
	15696 (36.8)
	8300 (28.5)
	24491 (32.7)

	51~60
	27299 (36.7)
	16483 (39.5)
	15068 (35.4)
	10118 (34.8)
	26989 (36.1)

	Greater than 60
	25276 (34.0)
	11836 (28.3)
	11843 (27.8)
	10666 (36.7)
	23340 (31.2)

	Gender, n (%)
	
	
	
	
	

	Male
	32633 (43.9)
	14544 (34.8)
	9964 (23.4)
	15654 (53.8)
	29258 (39.1)

	Female
	41707 (56.1)
	27206 (65.2)
	32643 (76.6)
	13430 (46.2)
	45562 (60.9)

	Ethnicity, n (%)
	
	
	
	
	

	White
	72164 (97.1)
	40448 (96.9)
	41310 (97.0)
	28325 (97.4)
	72041 (96.3)

	Non-white
	1985 (2.7)
	1196 (2.9)
	1209 (2.8)
	691 (2.4)
	2604 (3.5)

	Unknown
	191 (0.3)
	106 (0.3)
	88 (0.2)
	68 (0.2)
	175 (0.2)

	Educational levels, n (%)
	
	
	
	
	

	High
	23168 (31.4)
	14321 (34.6)
	17338 (41.0)
	9607 (33.3)
	25320 (34.1)

	Intermediate
	26817 (36.3)
	14252 (34.4)
	14952 (35.3)
	9555 (33.1)
	25136 (33.8)

	Low
	23279 (31.6)
	12584 (30.4)
	9777 (23.1)
	9450 (32.7)
	23293 (31.4)

	Unknown
	515 (0.7)
	274 (0.7)
	235 (0.6)
	244 (0.8)
	540 (0.7)

	Income (GBP/£), n (%)
	
	
	
	
	

	Less than 18,000
	12662 (17.2)
	7369 (17.8)
	6439 (15.2)
	5087 (17.7)
	12959 (17.5)

	18,000 to 30,999
	16003 (21.7)
	8833 (21.4)
	8645 (20.5)
	6140 (21.3)
	15403 (20.8)

	31,000 to 51,999
	18103 (24.6)
	10008 (24.2)
	10304 (24.4)
	6878 (23.9)
	17896 (24.1)

	52,000 to 100,000
	14405 (19.6)
	8139 (19.7)
	8833 (20.9)
	5643 (19.6)
	14903 (20.1)

	Greater than 100,000
	3436 (4.7)
	2187 (5.3)
	2712 (6.4)
	1574 (5.5)
	4136 (5.6)

	Unknown
	9042 (12.3)
	4799 (11.6)
	5330 (12.6)
	3489 (12.1)
	8856 (11.9)

	Townsend deprivation index, n (%)
	
	
	
	
	

	Low
	15590 (21.0)
	8238 (19.8)
	9531 (22.4)
	6037 (20.8)
	15715 (21.0)

	Intermediate
	45855 (61.8)
	25232 (60.5)
	26044 (61.2)
	17802 (61.3)
	45226 (60.5)

	High
	12799 (17.2)
	8224 (19.7)
	6975 (16.4)
	5210 (17.9)
	13783 (18.4)

	BMI (kg/m2)
	29.39±3.85
	30.12±5.70
	22.68±1.71
	27.45±4.50
	26.31±4.44

	BMI group at baseline, n (%)
	
	
	
	
	

	Underweight
	0 (0%)
	0 (0%)
	1136 (2.7)
	16 (0.1)
	235 (0.3)

	Normal weight
	0 (0%)
	6494 (15.6)
	41471 (97.3)
	8950 (30.8)
	31682 (42.3)

	Overweight
	49031 (66.0)
	16810 (40.3)
	0 (0%)
	12994 (44.7)
	29755 (39.8)

	Obesity
	25309 (34.0)
	18446 (44.2)
	0 (0%)
	7124 (24.5)
	13148 (17.6)

	Smoking status, n (%)
	
	
	
	
	

	Never
	41531 (55.9)
	22734 (54.5)
	26205 (61.5)
	14739 (50.7)
	42827 (57.2)

	Previous
	25700 (34.6)
	14245 (34.1)
	11808 (27.7)
	11089 (38.1)
	24794 (33.1)

	Current
	6893 (9.3)
	4651 (11.1)
	4503 (10.6)
	3152 (10.8)
	6963 (9.3)

	Unknown
	216 (0.3)
	120 (0.3)
	91 (0.2)
	104 (0.4)
	236 (0.3)

	Alcohol consumption, n (%)
	
	
	
	
	

	Never
	2665 (3.6)
	1471 (3.5)
	1502 (3.5)
	931 (3.2)
	2722 (3.6)

	Previous
	2332 (3.1)
	1467 (3.5)
	1266 (3.0)
	1045 (3.6)
	2609 (3.5)

	Current
	69289 (93.2)
	38790 (92.9)
	39804 (93.4)
	27088 (93.1)
	69420 (92.8)

	Unknown
	54 (0.1)
	22 (0.1)
	35 (0.1)
	20 (0.1)
	69 (0.1)

	Physical activity, n (%)
	
	
	
	
	

	No MVPA
	1242 (2.0)
	889 (2.6)
	373 (1.1)
	455 (1.9)
	1203 (2.0)

	Low
	12566 (20.7)
	7317 (21.5)
	5577 (15.8)
	4434 (18.5)
	12640 (20.5)

	Moderate
	30471 (50.3)
	17090 (50.1)
	18876 (53.5)
	12028 (50.2)
	30964 (50.2)

	High
	11783 (19.4)
	6303 (18.5)
	7983 (22.6)
	5042 (21.1)
	12029 (19.5)

	Too low or high
	4570 (7.5)
	2500 (7.3)
	2458 (7.0)
	1988 (8.3)
	4804 (7.8)

	Healthy diet score, n (%)
	
	
	
	
	

	Poor dietary pattern
	7776 (11.1)
	3779 (9.7)
	3086 (7.6)
	3109 (11.5)
	7844 (11.2)

	Medium dietary pattern
	33834 (48.4)
	18453 (47.2)
	17882 (44.0)
	13043 (48.1)
	34118 (48.6)

	Ideal dietary pattern
	28240 (40.4)
	16901 (43.2)
	19661 (48.4)
	10979 (40.5)
	28311 (40.3)

	Sleep duration, n (%)
	
	
	
	
	

	Less than 7 hours
	17878 (24.0)
	10859 (26.0)
	8837 (20.7)
	6918 (23.8)
	18393 (24.6)

	7 to 8 hours
	50985 (68.6)
	27722 (66.4)
	31144 (73.1)
	20009 (68.8)
	50587 (67.6)

	Greater than 8 hours
	5219 (7.0)
	2985 (7.1)
	2467 (5.8)
	2041 (7.0)
	5541 (7.4)

	Unknown
	258 (0.3)
	184 (0.4)
	159 (0.4)
	116 (0.4)
	299 (0.4)

	Hypertension at baseline, n (%)
	
	
	
	
	

	No
	35342 (50.4)
	21882 (55.6)
	28045 (69.7)
	15400 (56.4)
	40116 (56.8)

	Yes
	34714 (49.6)
	17439 (44.4)
	12216 (30.3)
	11905 (43.6)
	30517 (43.2)

	HBA1C (mmol/mol)
	36.12±6.70
	36.16±7.21
	34.36±5.06
	35.42±5.93
	35.75±6.21

	T2D at baseline, n (%)
	
	
	
	
	

	No
	73359 (98.7)
	41049 (98.3)
	42493 (99.7)
	28800 (99.0)
	73947 (98.8)

	Yes
	981 (1.3)
	701 (1.7)
	114 (0.3)
	284 (1.0)
	873 (1.2)

	Non-HDL (mg/dl, n %)
	
	
	
	
	

	Less than 120
	7357 (11.5)
	4781 (13.4)
	6373 (17.5)
	3452 (13.8)
	8618 (13.4)

	120 to <145
	11187 (17.5)
	7177 (20.2)
	9034 (24.8)
	5106 (20.4)
	12811 (20.0)

	Greater or equal to 145
	45376 (71.0)
	23615 (66.4)
	20984 (57.7)
	16440 (65.8)
	42784 (66.6)

	eGFR (mL/min/1.73m2)
	92.04±15.15
	93.74±15.06
	94.99±13.68
	93.23±15.44
	93.62±14.89

	PRS for CD, n (%)
	
	
	
	
	

	Low genetic risk
	14697 (20.4)
	8097 (20.1)
	8408 (20.3)
	5700 (20.2)
	14547 (20.0)

	Intermediate genetic risk
	43354 (60.2)
	24257 (60.2)
	25064 (60.6)
	17053 (60.5)
	43679 (60.2)

	High genetic risk
	13949 (19.4)
	7948 (19.7)
	7921 (19.1)
	5453 (19.3)
	14354 (19.8)

	PRS for UC, n (%)
	
	
	
	
	

	Low genetic risk
	14560 (20.2)
	8205 (20.4)
	8497 (20.5)
	5727 (20.3)
	14584 (20.1)

	Intermediate genetic risk
	43398 (60.3)
	24370 (60.5)
	24882 (60.1)
	16822 (59.6)
	43600 (60.1)

	High genetic risk
	14042 (19.5)
	7727 (19.2)
	8014 (19.4)
	5657 (20.1)
	14396 (19.8)

	Death, n (%)
	
	
	
	
	

	No
	68828 (92.6)
	38538 (92.3)
	40205 (94.4)
	26714 (91.9)
	69683 (93.1)

	Yes
	5512 (7.4)
	3212 (7.7)
	2402 (5.6)
	2370 (8.1)
	5137 (6.9)

	CD, n (%)
	
	
	
	
	

	No
	74073 (99.6)
	41593 (99.6)
	42464 (99.7)
	28987 (99.7)
	74538 (99.6)

	Yes
	267 (0.4)
	157 (0.4)
	143 (0.3)
	97 (0.3)
	282 (0.4)

	UC, n (%)
	
	
	
	
	

	No
	73877 (99.4)
	41481 (99.4)
	42383 (99.5)
	28851 (99.2)
	74270 (99.3)

	Yes
	463 (0.6)
	269 (0.6)
	224 (0.5)
	233 (0.8)
	550 (0.7)

	NAN=Normal-Average-Normal trajectory, MAO=Macrosomia-Average-Overweight/obesity trajectory, NAO=Normal-Average-Overweight/obesity trajectory, NTO=Normal-Thinner-Overweight/obesity trajectory, NPO=Normal-Plumper-Overweight/obesity trajectory.



[bookmark: _Toc732951759][bookmark: _Toc194950596]Table S11. Inverse-probability-weighted sensitivity analysis for associations of body-size trajectories and PRS groups with incident CD and UC
	
	CD
	
	UC

	
	Cases/N (%)
	HR (95%CI)
	P
	
	Cases/N (%)
	HR (95%CI)
	P

	Model 1
	
	
	
	
	
	
	

	Trajectories of body size
	
	
	
	
	
	
	

	NAN
	143/42607 (0.3%)
	Ref
	
	
	224/42607 (0.5%)
	Ref
	

	NAO
	267/74340 (0.4%)
	1.08 (0.92, 1.26)
	0.3491
	
	463/74340 (0.6%)
	1.09 (0.96, 1.22)
	0.1775

	NPO
	157/41750 (0.4%)
	1.12 (0.94, 1.33)
	0.2166
	
	269/41750 (0.6%)
	1.18 (1.04, 1.35)
	0.0127

	MAO
	97/29084 (0.3%)
	1.00 (0.82, 1.21)
	0.9636
	
	233/29084 (0.8%)
	1.34 (1.17, 1.54)
	<0.0001

	NTO
	282/74820 (0.4%)
	1.09 (0.93, 1.27)
	0.2978
	
	550/74820 (0.7%)
	1.29 (1.15, 1.45)
	<0.0001

	PRS groups
	
	
	
	
	
	
	

	Low genetic risk
	166/94398 (0.2%)
	Ref
	
	
	289/94407 (0.3%)
	Ref
	

	Intermediate genetic risk
	810/282383 (0.3%)
	1.68 (1.42, 1.98)
	<0.0001
	
	1651/282558 (0.6%)
	1.80 (1.60, 2.03)
	<0.0001

	High genetic risk
	684/93550 (0.7%)
	4.29 (3.62, 5.08)
	<0.0001
	
	1308/93366 (1.4%)
	4.28 (3.78, 4.84)
	<0.0001

	Model 2
	
	
	
	
	
	
	

	Trajectories of body size
	
	
	
	
	
	
	

	NAN
	143/42607 (0.3%)
	Ref
	
	
	224/42607 (0.5%)
	Ref
	

	NAO
	267/74340 (0.4%)
	1.01 (0.84, 1.22)
	0.8890
	
	463/74340 (0.6%)
	1.01 (0.87, 1.18)
	0.8682

	NPO
	157/41750 (0.4%)
	1.06 (0.86, 1.30)
	0.5946
	
	269/41750 (0.6%)
	1.11 (0.94, 1.32)
	0.1983

	MAO
	97/29084 (0.3%)
	0.76 (0.59, 0.97)
	0.0289
	
	233/29084 (0.8%)
	1.21 (1.02, 1.44)
	0.0306

	NTO
	282/74820 (0.4%)
	1.03 (0.86, 1.24)
	0.7335
	
	550/74820 (0.7%)
	1.20 (1.04, 1.39)
	0.0146

	PRS groups
	
	
	
	
	
	
	

	Low genetic risk
	166/94398 (0.2%)
	Ref
	
	
	289/94407 (0.3%)
	Ref
	

	Intermediate genetic risk
	810/282383 (0.3%)
	1.74 (1.41, 2.14)
	<0.0001
	
	1651/282558 (0.6%)
	1.94 (1.66, 2.27)
	<0.0001

	High genetic risk
	684/93550 (0.7%)
	4.65 (3.77, 5.74)
	<0.0001
	
	1308/93366 (1.4%)
	4.68 (4.00, 5.49)
	<0.0001

	NAN=Normal-Average-Normal trajectory, MAO=Macrosomia-Average-Overweight/obesity trajectory, NAO=Normal-Average-Overweight/obesity trajectory, NTO=Normal-Thinner-Overweight/obesity trajectory, NPO=Normal-Plumper-Overweight/obesity trajectory.
Model 1 was adjusted for age and sex. Model 2 was additionally adjusted for maternal smoking around birth, breastfed as baby, ethnicity, education levels, income score, Townsend deprivation index, current smoking and drinking status, physical activity, healthy diet score, sleep duration, hypertension or T2D at baseline, non-HDL cholesterol, and eGFR.




[bookmark: _Toc754014321]Table S12. Sensitivity analysis of associations of body-size trajectories and PRS groups with incident CD and UC after excluding events occurring within the first 5 years of follow-up.
	
	CD
	
	UC

	
	Cases/N (%)
	HR (95%CI)
	P
	
	Cases/N (%)
	HR (95%CI)
	P

	Model 1
	
	
	
	
	
	
	

	Trajectories of body size
	
	
	
	
	
	
	

	NAN
	67/37974 (0.2%)
	Ref
	
	
	122/37974 (0.3%)
	Ref
	

	NAO
	152/66036 (0.2%)
	1.34 (1.00, 1.80)
	0.0521
	
	251/66036 (0.4%)
	1.13 (0.90, 1.40)
	0.2940

	NPO
	89/37006 (0.2%)
	1.39 (1.00, 1.92)
	0.0476
	
	152/37006 (0.4%)
	1.23 (0.96, 1.56)
	0.0986

	MAO
	54/25806 (0.2%)
	1.22 (0.84, 1.76)
	0.2917
	
	122/25806 (0.5%)
	1.34 (1.03, 1.74)
	0.0264

	NTO
	143/66346 (0.2%)
	1.18 (0.88, 1.60)
	0.2741
	
	317/66346 (0.5%)
	1.41 (1.14, 1.75)
	0.0014

	PRS groups
	
	
	
	
	
	
	

	Low genetic risk
	91/84045 (0.1%)
	Ref
	
	
	174/84188 (0.2%)
	Ref
	

	Intermediate genetic risk
	433/251205 (0.2%)
	1.76 (1.29, 2.41)
	0.0004
	
	930/251637 (0.4%)
	1.94 (1.55, 2.44)
	<0.0001

	High genetic risk
	369/82997 (0.4%)
	4.26 (3.10, 5.86)
	<0.0001
	
	722/82422 (0.9%)
	4.19 (3.31, 5.30)
	<0.0001

	Model 2
	
	
	
	
	
	
	

	Trajectories of body size
	
	
	
	
	
	
	

	NAN
	67/37974 (0.2%)
	Ref
	
	
	122/37974 (0.3%)
	Ref
	

	NAO
	152/66036 (0.2%)
	1.26 (0.89, 1.78)
	0.2008
	
	251/66036 (0.4%)
	1.18 (0.89, 1.56)
	0.2584

	NPO
	89/37006 (0.2%)
	1.33 (0.91, 1.95)
	0.1355
	
	152/37006 (0.4%)
	1.38 (1.02, 1.87)
	0.0393

	MAO
	54/25806 (0.2%)
	1.02 (0.65, 1.59)
	0.9307
	
	122/25806 (0.5%)
	1.26 (0.90, 1.75)
	0.1812

	NTO
	143/66346 (0.2%)
	1.07 (0.75, 1.52)
	0.7174
	
	317/66346 (0.5%)
	1.38 (1.05, 1.81)
	0.0229

	PRS groups
	
	
	
	
	
	
	

	Low genetic risk
	91/84045 (0.1%)
	Ref
	
	
	174/84188 (0.2%)
	Ref
	

	Intermediate genetic risk
	433/251205 (0.2%)
	1.99 (1.34, 2.95)
	0.0006
	
	930/251637 (0.4%)
	2.05 (1.53, 2.74)
	<0.0001

	High genetic risk
	369/82997 (0.4%)
	5.04 (3.38, 7.52)
	<0.0001
	
	722/82422 (0.9%)
	4.39 (3.25, 5.93)
	<0.0001

	NAN=Normal-Average-Normal trajectory, MAO=Macrosomia-Average-Overweight/obesity trajectory, NAO=Normal-Average-Overweight/obesity trajectory, NTO=Normal-Thinner-Overweight/obesity trajectory, NPO=Normal-Plumper-Overweight/obesity trajectory.
Model 1 was adjusted for age and sex. Model 2 was additionally adjusted for maternal smoking around birth, breastfed as baby, ethnicity, education levels, income score, Townsend deprivation index, current smoking and drinking status, physical activity, healthy diet score, sleep duration, hypertension or T2D at baseline, non-HDL cholesterol, and eGFR.




[bookmark: _Toc417692100]Table S13. Sensitivity analysis of associations of body-size trajectories and PRS groups with incident CD and UC after excluding events occurring within the first 10 years of follow-up.
	
	CD
	
	UC

	
	Cases/N (%)
	HR (95%CI)
	P
	
	Cases/N (%)
	HR (95%CI)
	P

	Model 1
	
	
	
	
	
	
	

	Trajectories of body size
	
	
	
	
	
	
	

	NAN
	24/37870 (0.1%)
	Ref
	
	
	54/37870 (0.1%)
	Ref
	

	NAO
	50/65814 (0.1%)
	1.16 (0.71, 1.91)
	0.5490
	
	110/65814 (0.2%)
	1.07 (0.77, 1.49)
	0.6974

	NPO
	25/36858 (0.1%)
	0.98 (0.55, 1.74)
	0.9526
	
	54/36858 (0.1%)
	0.94 (0.63, 1.38)
	0.7350

	MAO
	18/25704 (0.1%)
	1.02 (0.54, 1.91)
	0.9588
	
	49/25704 (0.2%)
	1.15 (0.77, 1.72)
	0.4807

	NTO
	39/66057 (0.1%)
	0.87 (0.52, 1.45)
	0.5882
	
	109/66057 (0.2%)
	1.08 (0.78, 1.50)
	0.6483

	PRS groups
	
	
	
	
	
	
	

	Low genetic risk
	37/83858 (0.0%)
	Ref
	
	
	63/84027 (0.1%)
	Ref
	

	Intermediate genetic risk
	141/250349 (0.1%)
	1.36 (0.81, 2.28)
	0.2403
	
	370/250829 (0.1%)
	2.04 (1.42, 2.94)
	0.0001

	High genetic risk
	117/82418 (0.1%)
	3.44 (2.03, 5.82)
	<0.0001
	
	251/81769 (0.3%)
	3.79 (2.60, 5.54)
	<0.0001

	Model 2
	
	
	
	
	
	
	

	Trajectories of body size
	
	
	
	
	
	
	

	NAN
	24/37870 (0.1%)
	Ref
	
	
	54/37870 (0.1%)
	Ref
	

	NAO
	50/65814 (0.1%)
	1.24 (0.68, 2.25)
	0.4829
	
	110/65814 (0.2%)
	1.23 (0.78, 1.93)
	0.3737

	NPO
	25/36858 (0.1%)
	0.93 (0.47, 1.86)
	0.8373
	
	54/36858 (0.1%)
	1.09 (0.66, 1.83)
	0.7301

	MAO
	18/25704 (0.1%)
	0.67 (0.29, 1.58)
	0.3627
	
	49/25704 (0.2%)
	1.00 (0.57, 1.76)
	0.9903

	NTO
	39/66057 (0.1%)
	0.68 (0.36, 1.31)
	0.2490
	
	109/66057 (0.2%)
	1.18 (0.76, 1.86)
	0.4600

	PRS groups
	
	
	
	
	
	
	

	Low genetic risk
	37/83858 (0.0%)
	Ref
	
	
	63/84027 (0.1%)
	Ref
	

	Intermediate genetic risk
	141/250349 (0.1%)
	1.68 (0.85, 3.31)
	0.1360
	
	370/250829 (0.1%)
	2.08 (1.30, 3.34)
	0.0024

	High genetic risk
	117/82418 (0.1%)
	4.01 (2.00, 8.05)
	<0.0001
	
	251/81769 (0.3%)
	3.84 (2.35, 6.30)
	<0.0001

	Model 1 was adjusted for age and sex. Model 2 was additionally adjusted for maternal smoking around birth, breastfeeding, ethnicity, education level, household income, Townsend deprivation index, smoking status, alcohol consumption, physical activity, healthy diet score, sleep duration, hypertension or type 2 diabetes at baseline, non-HDL cholesterol, and eGFR. Events occurring within the first 10 years of follow-up were excluded to assess potential reverse causation and prodromal disease-related weight change. Because the 10-year exclusion substantially reduced the number of events, estimates should be interpreted as sensitivity analyses. NAN=Normal–Average–Normal trajectory; NAO=Normal–Average–Overweight/obesity trajectory; NPO=Normal–Plumper–Overweight/obesity trajectory; MAO=Macrosomia–Average–Overweight/obesity trajectory; NTO=Normal–Thinner–Overweight/obesity trajectory; PRS, polygenic risk score.



[bookmark: _Toc27082657]Table S14.Associations of PRS categories with incident CD and UC within body-size trajectory groups.
	
	CD
	
	UC

	
	Cases/N (%)
	HR (95%CI)
	P
	
	Cases/N (%)
	HR (95%CI)
	P

	NAN
	
	
	
	
	
	
	

	Low genetic risk
	16/8408 (0.2%)
	Ref
	
	
	11/8497 (0.1%)
	Ref
	

	Intermediate genetic risk
	58/25064 (0.2%)
	1.23 (0.63, 2.39)
	0.5445
	
	125/24882 (0.5%)
	5.37 (2.17, 13.26)
	0.0003

	High genetic risk
	62/7921 (0.8%)
	4.34 (2.24, 8.40)
	<0.0001
	
	82/8014 (1.0%)
	12.49 (5.01, 31.14)
	<0.0001

	NAO
	
	
	
	
	
	
	

	Low genetic risk
	24/14697 (0.2%)
	Ref
	
	
	45/14560 (0.3%)
	Ref
	

	Intermediate genetic risk
	126/43354 (0.3%)
	1.89 (1.09, 3.28)
	0.0229
	
	233/43398 (0.5%)
	1.89 (1.25, 2.85)
	0.0023

	High genetic risk
	108/13949 (0.8%)
	5.16 (2.96, 9.00)
	<0.0001
	
	175/14042 (1.2%)
	4.31 (2.83, 6.56)
	<0.0001

	NPO
	
	
	
	
	
	
	

	Low genetic risk
	8/8097 (0.1%)
	Ref
	
	
	24/8205 (0.3%)
	Ref
	

	Intermediate genetic risk
	83/24257 (0.3%)
	3.95 (1.58, 9.85)
	0.0032
	
	139/24370 (0.6%)
	1.79 (1.05, 3.06)
	0.0328

	High genetic risk
	60/7948 (0.8%)
	8.76 (3.45, 22.21)
	<0.0001
	
	96/7727 (1.2%)
	4.65 (2.70, 8.03)
	<0.0001

	MAO
	
	
	
	
	
	
	

	Low genetic risk
	17/5700 (0.3%)
	Ref
	
	
	30/5727 (0.5%)
	Ref
	

	Intermediate genetic risk
	45/17053 (0.3%)
	0.91 (0.44, 1.89)
	0.8077
	
	112/16822 (0.7%)
	1.24 (0.75, 2.03)
	0.4008

	High genetic risk
	32/5453 (0.6%)
	1.85 (0.85, 4.05)
	0.1224
	
	83/5657 (1.5%)
	2.54 (1.51, 4.27)
	0.0004

	NTO
	
	
	
	
	
	
	

	Low genetic risk
	23/14547 (0.2%)
	Ref
	
	
	49/14584 (0.3%)
	Ref
	

	Intermediate genetic risk
	134/43679 (0.3%)
	1.75 (1.03, 2.99)
	0.0393
	
	253/43600 (0.6%)
	2.08 (1.39, 3.13)
	0.0004

	High genetic risk
	112/14354 (0.8%)
	5.29 (3.10, 9.04)
	<0.0001
	
	233/14396 (1.6%)
	5.67 (3.76, 8.55)
	<0.0001

	NAN=Normal-Average-Normal, MAO=Macrosomia-Average-Overweight/obesity, NAO=Normal-Average-Overweight/obesity, NTO=Normal-Thinner-Overweight/obesity, NPO=Normal-Plumper-Overweight/obesity.
Models were adjusted for maternal smoking around birth, breastfed as baby, age at baseline, sex, ethnicity, education levels, income score, Townsend deprivation index, current smoking and drinking status, physical activity, healthy diet score, sleep duration, hypertension or T2D at baseline, non-HDL cholesterol, and eGFR.





[bookmark: _Toc194950597][bookmark: _Toc2059166682]Table S15. Interactions between trajectories of body size and genetic risk categories on CD.
	
	Additive scale
	
	Multiplicative scale

	
	HR (95% CI)
	RERI (95% CI)
	AP (95% CI)
	SI (95% CI)
	
	P

	Model 1: NAO vs NAN trajectory and intermediate vs low genetic risk
	
	
	

	Low genetic risk
	
	
	
	
	
	

	NAN trajectory
	1.00
	
	
	
	
	

	NAO trajectory
	0.75 (0.34, 1.64)
	
	
	
	
	

	Intermediate genetic risk
	
	
	
	
	
	

	NAN trajectory
	1.25 (0.64, 2.44)
	
	
	
	
	

	NAO trajectory
	1.41 (0.75, 2.68)
	0.41 (-0.30, 1.13)
	0.29 (-0.29, 0.88)
	-1068 (., .)
	
	0.3481

	Model 2: NTO vs NAN trajectory and intermediate vs low genetic risk
	
	
	

	Low genetic risk
	
	
	
	
	
	

	NAN trajectory
	1.00
	
	
	
	
	

	NTO trajectory
	0.78 (0.36, 1.69)
	
	
	
	
	

	Intermediate genetic risk
	
	
	
	
	
	

	NAN trajectory
	1.22 (0.63, 2.37)
	
	
	
	
	

	NTO trajectory
	1.35 (0.72, 2.55)
	0.35 (-0.37, 1.07)
	0.26 (-0.35, 0.87)
	-389 (., .)
	
	0.4197

	Model 3: NPO vs NAN trajectory and intermediate vs low genetic risk
	
	
	

	Low genetic risk
	
	
	
	
	
	

	NAN trajectory
	1.00
	
	
	
	
	

	NPO trajectory
	0.42 (0.14, 1.20)
	
	
	
	
	

	Intermediate genetic risk
	
	
	
	
	
	

	NAN trajectory
	1.23 (0.63, 2.39)
	
	
	
	
	

	NPO trajectory
	1.63 (0.85, 3.13)
	0.98 (0.30, 1.67)
	0.60 (0.11, 1.10)
	-1.77 (., .)
	
	0.0444

	Model 4: MAO vs NAN trajectory and intermediate vs low genetic risk
	
	
	

	Low genetic risk
	
	
	
	
	
	

	NAN trajectory
	1.00
	
	
	
	
	

	MAO trajectory
	1.16 (0.48, 2.79)
	
	
	
	
	

	Intermediate genetic risk
	
	
	
	
	
	

	NAN trajectory
	1.22 (0.63, 2.38)
	
	
	
	
	

	MAO trajectory
	1.06 (0.51, 2.18)
	-0.33 (-1.53, 0.87)
	-0.31 (-1.38, 0.76)
	0.14 (0.00, 9429)
	
	0.5560

	Model 5: NAO vs NAN trajectory and high vs low genetic risk
	
	
	

	Low genetic risk
	
	
	
	
	
	

	NAN trajectory
	1.00
	
	
	
	
	

	NAO trajectory
	0.82 (0.37, 1.80)
	
	
	
	
	

	High genetic risk
	
	
	
	
	
	

	NAN trajectory
	4.37 (2.26, 8.45)
	
	
	
	
	

	NAO trajectory
	4.26 (2.23, 8.14)
	0.07 (-1.74, 1.88)
	0.02 (-0.41, 0.44)
	1.02 (0.58, 1.81)
	
	0.6891

	Model 6: NTO vs NAN trajectory and high vs low genetic risk
	
	
	

	Low genetic risk
	
	
	
	
	
	

	NAN trajectory
	1.00
	
	
	
	
	

	NTO trajectory
	0.84 (0.39, 1.82)
	
	
	
	
	

	High genetic risk
	
	
	
	
	
	

	NAN trajectory
	4.37 (2.26, 8.46)
	
	
	
	
	

	NTO trajectory
	4.45 (2.35, 8.41)
	0.24 (-1.51, 1.98)
	0.05 (-0.34, 0.45)
	1.07 (0.62, 1.86)
	
	0.6562

	Model 7: NPO vs NAN trajectory and high vs low genetic risk
	
	
	

	Low genetic risk
	
	
	
	
	
	

	NAN trajectory
	1.00
	
	
	
	
	

	NPO trajectory
	0.49 (0.17, 1.43)
	
	
	
	
	

	High genetic risk
	
	
	
	
	
	

	NAN trajectory
	4.41 (2.28, 8.53)
	
	
	
	
	

	NPO trajectory
	4.36 (2.22, 8.56)
	0.46 (-1.53, 2.44)
	0.10 (-0.34, 0.55)
	1.16 (0.59, 2.26)
	
	0.2321

	Model 8: MAO vs NAN trajectory and high vs low genetic risk
	
	
	

	Low genetic risk
	
	
	
	
	
	

	NAN trajectory
	1.00
	
	
	
	
	

	MAO trajectory
	1.33 (0.55, 3.20)
	
	
	
	
	

	High genetic risk
	
	
	
	
	
	

	NAN trajectory
	4.33 (2.24, 8.38)
	
	
	
	
	

	MAO trajectory
	2.42 (1.11, 5.31)
	-2.24 (-4.94, 0.47)
	-0.92 (-2.08, 0.24)
	0.39 (0.15, 1.00)
	
	0.0971

	CD=Crohn's Disease, NAN=Normal-Average-Normal trajectory, MAO=Macrosomia-Average-Overweight/obesity trajectory, NAO=Normal-Average-Overweight/obesity trajectory, NTO=Normal-Thinner-Overweight/obesity trajectory, NPO=Normal-Plumper-Overweight/obesity trajectory.
Model was adjusted for maternal smoking around birth, breastfed as baby, age at baseline, sex, ethnicity, education levels, income score, Townsend deprivation index, current smoking and drinking status, physical activity, healthy diet score, sleep duration, hypertension or T2D at baseline, non-HDL cholesterol, and eGFR.



[bookmark: _Toc194950598][bookmark: _Toc1715452969]Table S16. Interactions between trajectories of body size and genetic risk categories on UC.
	
	Additive scale
	
	Multiplicative scale

	
	HR (95% CI)
	RERI (95% CI)
	AP (95% CI)
	SI (95% CI)
	
	P

	Model 1: NAO vs NAN trajectory and intermediate vs low genetic risk
	
	
	

	Low genetic risk
	
	
	
	
	
	

	NAN trajectory
	1.00
	
	
	
	
	

	NAO trajectory
	2.86 (1.10, 7.47)
	
	
	
	
	

	Intermediate genetic risk
	
	
	
	
	
	

	NAN trajectory
	5.34 (2.16, 13.20)
	
	
	
	
	

	NAO trajectory
	5.40 (2.21, 13.24)
	-1.80 (-4.87, 1.26)
	-0.33 (-0.74, 0.07)
	0.71 (0.50, 1.00)
	
	0.0399

	Model 2: NTO vs NAN trajectory and intermediate vs low genetic risk
	
	
	

	Low genetic risk
	
	
	
	
	
	

	NAN trajectory
	1.00
	
	
	
	
	

	NTO trajectory
	2.89 (1.11, 7.54)
	
	
	
	
	

	Intermediate genetic risk
	
	
	
	
	
	

	NAN trajectory
	5.31 (2.15, 13.11)
	
	
	
	
	

	NTO trajectory
	6.05 (2.48, 14.76)
	-1.16 (-3.81, 1.50)
	-0.19 (-0.55, 0.17)
	0.81 (0.58, 1.14)
	
	0.0654

	Model 3: NPO vs NAN trajectory and intermediate vs low genetic risk
	
	
	

	Low genetic risk
	
	
	
	
	
	

	NAN trajectory
	1.00
	
	
	
	
	

	NPO trajectory
	3.04 (1.11, 8.32)
	
	
	
	
	

	Intermediate genetic risk
	
	
	
	
	
	

	NAN trajectory
	5.32 (2.15, 13.13)
	
	
	
	
	

	NPO trajectory
	5.43 (2.19, 13.44)
	-1.92 (-5.32, 1.48)
	-0.35 (-0.84, 0.13)
	0.70 (0.46, 1.05)
	
	0.0422

	Model 4: MAO vs NAN trajectory and intermediate vs low genetic risk
	
	
	

	Low genetic risk
	
	
	
	
	
	

	NAN trajectory
	1.00
	
	
	
	
	

	MAO trajectory
	5.31 (1.98, 14.27)
	
	
	
	
	

	Intermediate genetic risk
	
	
	
	
	
	

	NAN trajectory
	5.37 (2.17, 13.25)
	
	
	
	
	

	MAO trajectory
	6.51 (2.61, 16.26)
	-3.16 (-7.90, 1.58)
	-0.49 (-1.04, 0.07)
	0.64 (0.42, 0.96)
	
	0.0050

	Model 5: NAO vs NAN trajectory and high vs low genetic risk
	
	
	

	Low genetic risk
	
	
	
	
	
	

	NAN trajectory
	1.00
	
	
	
	
	

	NAO trajectory
	2.79 (1.07, 7.28)
	
	
	
	
	

	High genetic risk
	
	
	
	
	
	

	NAN trajectory
	12.51 (5.02, 31.20)
	
	
	
	
	

	NAO trajectory
	12.06 (4.89, 29.74)
	-2.23 (-7.29, 2.82)
	-0.19 (-0.56, 0.19)
	0.83 (0.59, 1.17)
	
	0.0386

	Model 6: NTO vs NAN trajectory and high vs low genetic risk
	
	
	

	Low genetic risk
	
	
	
	
	
	

	NAN trajectory
	1.00
	
	
	
	
	

	NTO trajectory
	2.78 (1.07, 7.25)
	
	
	
	
	

	High genetic risk
	
	
	
	
	
	

	NAN trajectory
	12.47 (5.00, 31.09)
	
	
	
	
	

	NTO trajectory
	15.89 (6.49, 38.87)
	1.64 (-2.76, 6.03)
	0.10 (-0.17, 0.37)
	1.12 (0.81, 1.55)
	
	0.1264

	Model 7: NPO vs NAN trajectory and high vs low genetic risk
	
	
	

	Low genetic risk
	
	
	
	
	
	

	NAN trajectory
	1.00
	
	
	
	
	

	NPO trajectory
	3.03 (1.10, 8.30)
	
	
	
	
	

	High genetic risk
	
	
	
	
	
	

	NAN trajectory
	12.58 (5.05, 31.38)
	
	
	
	
	

	NPO trajectory
	14.34 (5.75, 35.75)
	-0.27 (-5.44, 4.91)
	-0.02 (-0.38, 0.34)
	0.98 (0.67, 1.43)
	
	0.0720

	Model 8: MAO vs NAN trajectory and high vs low genetic risk
	
	
	

	Low genetic risk
	
	
	
	
	
	

	NAN trajectory
	1.00
	
	
	
	
	

	MAO trajectory
	4.98 (1.85, 13.43)
	
	
	
	
	

	High genetic risk
	
	
	
	
	
	

	NAN trajectory
	12.68 (5.08, 31.61)
	
	
	
	
	

	MAO trajectory
	12.69 (5.00, 32.23)
	-3.97 (-10.9, 2.98)
	-0.31 (-0.82, 0.19)
	0.75 (0.49, 1.13)
	
	0.0028

	UC=Ulcerative Colitis, NAN=Normal-Average-Normal trajectory, MAO=Macrosomia-Average-Overweight/obesity trajectory, NAO=Normal-Average-Overweight/obesity trajectory, NTO=Normal-Thinner-Overweight/obesity trajectory, NPO=Normal-Plumper-Overweight/obesity trajectory.
Model was adjusted for maternal smoking around birth, breastfed as baby, age at baseline, sex, ethnicity, education levels, income score, Townsend deprivation index, current smoking and drinking status, physical activity, healthy diet score, sleep duration, hypertension or T2D at baseline, non-HDL cholesterol and eGFR.



[bookmark: _Toc194950615][image: Figure S1 ]
[bookmark: _Toc1650089008]Figure S1. Age-based cumulative event curves for incident Crohn’s disease and ulcerative colitis by body size at discrete life stages.
Kaplan–Meier–based cumulative event curves (failure function, 1–S[t]) depict the cumulative event rate of incident inflammatory bowel disease subtypes across categories of body size measured/recalled at three life stages. Panel A shows results for Crohn’s disease (CD) and Panel B for ulcerative colitis (UC). Within each panel, curves are presented for: (left) birth weight category [low birth weight (LBW), normal birth weight, macrosomia]; (middle) recalled age-10 body size (thinner, about average, plumper); and (right) adult body mass index (BMI) category at baseline (underweight, normal weight, overweight, obesity). The x-axis uses attained age (years) as the time scale, and the y-axis shows the cumulative event rate (%). These curves provide an absolute-risk visualization complementary to the multivariable Cox proportional hazards estimates reported in the main text and tables.
Abbreviations: BMI, body mass index; CD, Crohn’s disease; LBW, low birth weight; UC, ulcerative colitis.
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[bookmark: _Toc194950616][bookmark: _Toc442140098]Figure S2. Mediation analyses evaluating whether later-life body size mediates associations of early-life body size with incident CD and UC.
Path diagrams summarize formal mediation analyses examining indirect pathways linking early-life body size to incident IBD subtypes via subsequent body size measures. Panel A presents results for CD and Panel B for UC. Three mediation structures are shown within each panel: (left) LBW → recalled plumper body size at age 10 years → outcome; (middle) LBW → adulthood overweight/obesity → outcome; and (right) recalled plumper body size at age 10 years → adulthood overweight/obesity → outcome.
For each diagram, coefficients (β), P values, and 95% confidence intervals are displayed for Path A (exposure → mediator), Path B (mediator → outcome conditional on exposure), Path C (total effect of exposure on outcome), and Path C′ (direct effect conditional on mediator). The indirect effect (Path AB) quantifies mediation through the specified mediator, and the proportion mediated is shown within each diagram. Models were adjusted for the prespecified covariates used in the primary analyses (demographics, early-life factors, socioeconomic indicators, lifestyle factors, and baseline cardiometabolic/clinical variables; see Methods and Supplementary Methods).
Definitions: LBW was contrasted against normal birth weight; recalled plumper body size at age 10 years was based on the age-10 self-assessment; adulthood overweight/obesity was defined using baseline BMI categories (overweight or obese).
Abbreviations: CD, Crohn’s disease; UC, ulcerative colitis; LBW, low birth weight; BMI, body mass index.
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[bookmark: _Toc194950617][bookmark: _Toc755208466]Figure S3. Subgroup mediation analyses for incident CD stratified by ethnicity and sex.
Mediation diagrams display subgroup-specific estimates for incident CD, stratified by ethnicity and sex: (A) White; (B) non-White; (C) male; (D) female. Within each subgroup, three mediation structures are presented: (left) LBW → recalled plumper body size at age 10 years → CD; (middle) LBW → adulthood overweight/obesity → CD; and (right) recalled plumper body size at age 10 years → adulthood overweight/obesity → CD.
For each structure, the figure reports coefficients (β) with P values and 95% confidence intervals for Path A, Path B, Path C (total effect), Path C′ (direct effect), and the indirect effect (Path AB), along with the estimated proportion mediated. These subgroup analyses assess whether the magnitude and direction of mediation components are consistent across demographic strata while maintaining the same covariate-adjustment strategy as the primary models (see Methods).
Abbreviations: CD, Crohn’s disease; LBW, low birth weight; BMI, body mass index.

[image: Figure S4]
[bookmark: _Toc194950618][bookmark: _Toc1160334292]Figure S4. Subgroup mediation analyses for incident UC stratified by ethnicity and sex. 
Mediation diagrams show subgroup-specific estimates for incident UC, stratified by ethnicity and sex: (A) White; (B) non-White; (C) male; (D) female. Within each subgroup, three mediation structures are presented: (left) LBW → recalled plumper body size at age 10 years → UC; (middle) LBW → adulthood overweight/obesity → UC; and (right) recalled plumper body size at age 10 years → adulthood overweight/obesity → UC.
Each diagram reports β estimates, P values, and 95% confidence intervals for Path A, Path B, Path C (total effect), Path C′ (direct effect), and Path AB (indirect effect), plus the proportion mediated. The stratified presentation enables direct comparison of mediation components across ethnicity and sex while preserving the same modelling framework and covariate adjustment as in the primary analyses (see Methods and Supplementary Methods).
Abbreviations: UC, ulcerative colitis; LBW, low birth weight; BMI, body mass index.

[image: Figure S5]
[bookmark: _Toc194950619][bookmark: _Toc439447237]Figure S5. Sensitivity-analysis mediation results for incident CD and UC. 
Path diagrams summarize mediation analyses conducted in sensitivity analyses designed to mitigate potential reverse causality and major baseline comorbidity influence. Panel A presents results for CD and Panel B for UC. As in the primary mediation analyses, three mediation structures are shown: (left) LBW → recalled plumper body size at age 10 years → outcome; (middle) LBW → adulthood overweight/obesity → outcome; and (right) recalled plumper body size at age 10 years → adulthood overweight/obesity → outcome.
Each diagram reports β coefficients, P values, and 95% confidence intervals for Path A, Path B, Path C (total effect), Path C′ (direct effect), and Path AB (indirect effect), along with the proportion mediated. Sensitivity restrictions included excluding participants diagnosed with CD or UC within the first two years of follow-up and excluding those with baseline cancer (as specified in Methods). These sensitivity analyses were used to assess whether the pattern of indirect-effect estimates materially changed after excluding early events and participants with baseline cancer.
Abbreviations: CD, Crohn’s disease; UC, ulcerative colitis; LBW, low birth weight; BMI, body mass index.

[image: Figure S6]
[bookmark: _Toc593450226]Figure S6. Sankey diagram of life-course body size transitions and incident IBD outcomes.
Sankey diagram visualizing transitions in body size across three life stages and their correspondence with incident inflammatory bowel disease (IBD) outcomes. The left three columns represent body size at birth (birth weight category: low birth weight [LBW], normal birth weight [NBW], macrosomia), at age 10 years (recalled age-10 body size: thinner, about average, plumper), and at study baseline (adult BMI category: underweight, normal weight, overweight, obesity). The rightmost column indicates incident disease status during follow-up. Stream widths are proportional to the number of participants following each transition pathway. (A) Crohn’s disease (CD). (B) Ulcerative colitis (UC). BMI, body mass index; IBD, inflammatory bowel disease; CD, Crohn’s disease; UC, ulcerative colitis; LBW, low birth weight; NBW, normal birth weight.
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[bookmark: _Toc1203891714]Figure S7. Cumulative incidence of Crohn’s disease and ulcerative colitis by life-course body size trajectory group.
Cumulative incidence curves for incident IBD according to life-course body size trajectory groups derived from group-based trajectory modelling (GBTM). Trajectories were defined using birth weight category, recalled age-10 body size, and measured BMI at baseline and labelled as Normal–Average–Normal (NAN), Normal–Average–Overweight/obesity (NAO), Normal–Plumper–Overweight/obesity (NPO), Macrosomia–Average–Overweight/obesity (MAO), and Normal–Thinner–Overweight/obesity (NTO). Curves are plotted against attained age (years). Shaded bands indicate uncertainty around the cumulative incidence estimates (95% confidence intervals). (A) Crohn’s disease (CD). (B) Ulcerative colitis (UC). BMI, body mass index; GBTM, group-based trajectory modelling; CD, Crohn’s disease; UC, ulcerative colitis.



[image: Figure S6]
[bookmark: _Toc194950620][bookmark: _Toc217115164]Figure S8. Kaplan–Meier curves for incident CD and UC by life-course body size trajectory groups and polygenic risk strata. 
Kaplan–Meier survival curves (y-axis: probability of remaining free of disease) are shown using attained age (years) as the time scale. Panels A–B display survival by life-course body size trajectory group for CD (A) and UC (B). The five trajectory groups were derived using group-based trajectory modelling across birth weight, recalled age-10 body size, and adult BMI at baseline, and are labeled as: NAN (Normal–Average–Normal), NAO (Normal–Average–Overweight/Obesity), NPO (Normal–Plumper–Overweight/Obesity), MAO (Macrosomia–Average–Overweight/Obesity), and NTO (Normal–Thinner–Overweight/Obesity).
Panels C–D show survival by polygenic risk score (PRS) strata for CD (C) and UC (D), categorized as low, intermediate, and high genetic risk according to the prespecified PRS grouping scheme described in Methods. For each panel, tables beneath the curves provide the number at risk at successive ages. These plots visualize absolute time-to-event separation across trajectory and genetic-risk strata and complement the adjusted hazard ratio estimates reported in the main tables.
Abbreviations: CD, Crohn’s disease; UC, ulcerative colitis; PRS, polygenic risk score; NAN/NAO/NPO/MAO/NTO, trajectory group labels as defined above.
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