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Baseline participants (n = 211,562)
(n = 173,195 for HEXA, n = 28,337 for CAVAS, and n = 10,030 for KARE)
Participants for weight gain analysis (n = 77,344)
(n = 63,942 for HEXA, n = 6,954 for CAVAS, and n = 6,448 for KARE)
Participants for incident obesity analysis (n = 51,062)
(n = 43,431 for HEXA, n = 4,005 for CAVAS, and n = 3,626 for KARE)
Excluded for prevalent obesity (n = 26,282)
(n = 20,511 for HEXA, n = 2,949 for CAVAS, and n = 2,822 for KARE)
Excluded (n = 134,218)
Participants who
- did not participate in follow-up examinations (n = 131,925)
(n = 107,587 for HEXA, n = 21,066 for CAVAS, and n = 3,272 for KARE)
- had missing body weight data at baseline or follow-up (n = 345)
(n = 118 for HEXA, n = 219 for CAVAS, and n = 8 for KARE)
- had incomplete baseline food frequency questionnaires (FFQs) (n = 1,167)
(n = 908 for HEXA, n = 39 for CAVAS, and n = 220 for KARE)
- had implausible total energy intake at baseline
(±3 standard deviations [SDs] from the mean of log-transformed total energy intake) (n = 781)
(n = 640 for HEXA, n = 59 for CAVAS, and n = 82 for KARE)
Participants for incident metabolically unhealthy and healthy obesity analysis (n = 47,516)
(n = 42,542 for HEXA, n = 2,063 for CAVAS, and n = 2,911 for KARE)
Excluded for missing data required to determine metabolic phenotypea (n = 3,546)
(n = 889 for HEXA, n = 1,942 for CAVAS, and n = 715 for KARE)

Supplementary Figure 1. Flow diagram of the study population included in the analysis
Abbreviations: HEXA, Health Examinees; CAVAS, Cardiovascular Disease Association Study; KARE, Korea Association Resource.
a Metabolic phenotype includes abdominal obesity, high fasting plasma glucose levels, high blood pressure, high triglyceride levels, and low high-density lipoprotein cholesterol levels.


[bookmark: _Hlk203486361]Supplementary Table 1. Ultra-processed food groups identified from the food frequency questionnaire (FFQ)
	Ultra-processed food groups
	Specific ultra-processed food items

	Ultra-processed grains
	

	Breakfast cereals
	Rice cereals, corn flakes

	Bakery products
	White bread, red bean bread, steamed bun with red bean filling, soboro-ppang (Korean streusel bun), doughnut, cream bun, castella (Japanese sponge cake), chocolate pie, cake (roll/cream/sponge/pound), hotcake

	Packaged and instant noodles
	Udon, Chinese noodle, buckwheat noodle, glass noodle, instant noodle (ramen)

	Fast food
	Pizza, hamburger

	Processed meats and seafood
	

	Processed meats
	Ham, sausage (dried/Lyoner/Vienna/Frankfurt/hot dog), bacon, canned pork

	Processed poultry
	Deep-fried chicken

	Processed seafood
	Deep-fried shrimp, fish cake (steamed/deep-fried/sausage), crab stick

	Processed dairy products
	

	Processed milk and yogurt
	Processed milk (low-fat chocolate/low-fat coffee/whole-fat), yogurt (liquid/regular)a

	Cheese
	Processed cheese, packaged mozzarella cheese

	Snacks and desserts
	

	Biscuits and snacks
	Biscuit (hardtack/soft), snack (rice/potato/flour/shrimp/corn), peanut butter cookie, cracker, senbei (Japanese rice cracker)

	Confectionery
	Candy (peanut nougat/drop/marshmallow/peppermint/hard), chocolate (milk/almond), chocolate bar, caramel, ice cream (strawberry/vanilla/chocolate), sherbet

	Sugar-sweetened beverages
	

	Carbonated soft drinks
	Soda (lemon/orange/cream/grape), cider, coke

	Packaged fruit juices
	Packaged fruit juice (carrot/apple/orange/grape/tomato)

	Other sweetened beverages
	Packaged soy milk, sikhye (sweet rice beverage), sweetened tea (yuzu/ginseng/ssanghwa)

	Spreads and condiments
	Tomato ketchup, jajang (Korean black bean paste), ssamjang (Korean dipping sauce)b, jam (strawberry/apple/apricot/grape), margarine, coffee cream, commercial probiotics, commercial yeast

	a The FFQ measures the intake of Yoplait, a major yogurt brand in Korea. This yogurt is flavored, sweetened, and colored, with the addition of food additives.
b The widely consumed Korean condiment made with soybean paste (doenjang), ssamjang, is typically consumed in a commercially mass-manufactured form, which often contains defatted soybean powder and concentrated extracts.
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Supplementary Figure 2. Weight change over time according to the quintiles of ultra-processed food intake
The mean body weights at each time point in the combined dataset are represented by red, orange, green, blue, and purple lines for the first (lowest), second, third, fourth, and fifth (highest) quintiles of ultra-processed food intake, respectively.
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Supplementary Figure 3. Distribution curve of ultra-processed food intake
The blue, red, and green lines represent the mean (13.63%E/day), median (11.96%E/day), and the cut-offs for the 25th (7.23%E/day) and 75th (18.20%E/day) percentiles of ultra-processed food intake, respectively. The standard deviation was 8.73%E/day.
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Supplementary Table 2. Total energy, sugar, and fat intakes from ultra-processed food groups
	
	
	Mean energy intake (%E/day)
	
	Mean fat intake (%g/day)a
	
	Mean sugar intake (%g/day)a

	
	Total
	Quintile 1
	Quintile 5
	Total
	Quintile 1
	Quintile 5
	Total
	Quintile 1
	Quintile 5

	Total ultra-processed foods
	13.63 (8.73)
	3.87 (1.61)
	27.35 (6.87)
	22.64 (13.74)
	10.02 (8.11)
	35.86 (13.79)
	37.35 (17.42)
	21.46 (12.55)
	54.17 (15.02)

	Ultra-processed grains
	5.32 (5.39)
	1.22 (1.22)
	11.14 (7.65)
	8.87 (8.95)
	2.99 (4.21)
	15.66 (11.90)
	4.96 (6.89)
	1.89 (3.88)
	9.00 (10.04)

	Breakfast cereals
	0.07 (0.45)
	0.01 (0.07)
	0.18 (0.80)
	0.02 (0.16)
	0.00 (0.04)
	0.05 (0.27)
	0.08 (0.59)
	0.02 (0.21)
	0.19 (0.89)

	Bakery products
	2.29 (3.54)
	0.42 (0.71)
	5.44 (5.87)
	4.11 (5.84)
	1.22 (2.38)
	8.18 (8.89)
	4.06 (6.39)
	1.53 (3.60)
	7.55 (9.50)

	Packaged and instant noodles
	2.97 (3.71)
	0.80 (1.01)
	5.51 (5.83)
	4.75 (6.83)
	1.77 (3.47)
	7.43 (9.55)
	0.81 (1.94)
	0.34 (1.09)
	1.26 (3.01)

	Fast food
	0.31 (0.89)
	0.04 (0.19)
	0.74 (1.64)
	0.80 (2.08)
	0.16 (0.85)
	1.59 (3.31)
	0.25 (0.87)
	0.06 (0.42)
	0.48 (1.53)

	Processed meats and seafood
	0.26 (0.38)
	0.13 (0.20)
	0.41 (0.53)
	0.71 (1.01)
	0.48 (0.72)
	0.92 (1.27)
	0.12 (0.26)
	0.09 (0.34)
	0.13 (0.23)

	Processed meats
	0.07 (0.26)
	0.02 (0.09)
	0.16 (0.40)
	0.26 (0.83)
	0.09 (0.45)
	0.46 (1.15)
	0.02 (0.09)
	0.01 (0.07)
	0.03 (0.10)

	Processed poultry
	0.07 (0.10)
	0.05 (0.08)
	0.09 (0.11)
	0.27 (0.35)
	0.25 (0.37)
	0.27 (0.32)
	0.00 (0.00)
	0.00 (0.00)
	0.00 (0.00)

	Processed seafood
	0.12 (0.21)
	0.06 (0.15)
	0.17 (0.26)
	0.18 (0.35)
	0.15 (0.38)
	0.20 (0.32)
	0.10 (0.23)
	0.08 (0.33)
	0.10 (0.19)

	Processed dairy products
	1.57 (2.31)
	0.43 (0.72)
	2.56 (3.29)
	1.63 (2.83)
	0.74 (1.36)
	2.35 (3.78)
	7.79 (10.69)
	3.76 (7.02)
	9.22 (11.08)

	Processed milk and yogurt
	1.43 (2.18)
	0.41 (0.69)
	2.26 (3.08)
	1.01 (1.41)
	0.57 (0.78)
	1.22 (1.78)
	7.78 (10.68)
	3.75 (7.02)
	9.20 (11.08)

	Cheese
	0.14 (0.57)
	0.03 (0.18)
	0.30 (0.89)
	0.62 (2.38)
	0.16 (1.10)
	1.13 (3.24)
	0.01 (0.06)
	0.00 (0.04)
	0.02 (0.07)

	Snacks and desserts
	1.44 (2.59)
	0.26 (0.52)
	3.45 (4.38)
	4.22 (6.73)
	1.29 (2.78)
	8.40 (9.97)
	3.26 (5.64)
	1.37 (3.37)
	5.67 (7.73)

	Biscuits and snacks
	0.57 (1.58)
	0.08 (0.28)
	1.51 (2.91)
	1.64 (4.04)
	0.41 (1.52)
	3.61 (6.53)
	0.31 (0.92)
	0.08 (0.37)
	0.68 (1.57)

	Confectionery
	0.86 (1.80)
	0.18 (0.42)
	1.94 (3.07)
	2.58 (4.97)
	0.88 (2.21)
	4.79 (7.40)
	2.95 (5.42)
	1.29 (3.29)
	4.99 (7.39)

	Sugar-sweetened beverages
	3.33 (4.50)
	1.02 (0.97)
	7.36 (7.61)
	1.71 (3.88)
	0.77 (1.87)
	2.68 (5.14)
	18.65 (14.32)
	11.98 (9.46)
	27.56 (19.53)

	Carbonated soft drinks
	0.22 (0.86)
	0.05 (0.19)
	0.53 (1.61)
	0.00 (0.00)
	0.00 (0.00)
	0.00 (0.00)
	1.67 (4.94)
	0.75 (2.98)
	2.96 (7.03)

	Packaged fruit juices
	0.93 (1.09)
	0.57 (0.65)
	1.16 (1.39)
	0.30 (0.42)
	0.25 (0.33)
	0.30 (0.46)
	8.21 (6.70)
	7.72 (6.83)
	7.41 (6.33)

	Other sweetened beverages
	2.18 (4.17)
	0.40 (0.72)
	5.67 (7.40)
	1.41 (3.85)
	0.52 (1.84)
	2.38 (5.10)
	8.77 (13.27)
	3.51 (7.06)
	17.19 (19.79)

	Spreads and condiments
	1.40 (1.41)
	0.77 (0.92)
	1.70 (1.53)
	4.69 (6.58)
	3.60 (6.57)
	4.25 (5.20)
	2.32 (2.10)
	2.31 (2.19)
	2.10 (2.01)

	Values are derived from the aggregated dataset combining the three cohorts and are presented as mean (standard deviation).
a Relative intakes of fat and sugar are reported as the percentage of total fat and sugar intakes, respectively.
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Supplementary Figure 4. Restricted cubic spline curves for the risks of obesity and weight gain
The five-knot splines show the risks of obesity (p for curvature = 0.755 and p for linearity < 0.001) and weight gain (p for curvature = 0.099 and p for linearity < 0.001) per 1%E/day increment in ultra-processed food intake, with shaded areas representing the 95% confidence intervals. The restricted cubic spline model was adjusted for age, sex, smoking status, alcohol drinking, education level, regular exercise, total energy intake, and cohort, as well as baseline BMI for obesity analysis and baseline weight for weight gain analysis. 
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Supplementary Figure 5. Multivariable-adjusted odds ratios (ORs) and 95% confidence intervals (CIs) for the risks of obesity and weight gain according to ultra-processed food group intake
Odds ratios and 95% confidence intervals are shown for the highest tertile of ultra-processed food group intake versus non-consumers.
Multivariable-adjusted model was adjusted for age, sex, smoking status, alcohol drinking, education level, regular exercise, total energy intake, and cohort, as well as baseline BMI for obesity analysis and baseline weight for weight gain analysis.


Supplementary Table 3. Multivariable-adjusted odds ratios (ORs) and 95% confidence intervals (CIs) for the risk of obesity by age, sex, and alcohol drinking according to ultra-processed food intake
	
	
	Ultra-processed food intake (%E/day)
	
	

	
	per 5%E/day
	Quintile 1
	Quintile 2
	Quintile 3
	Quintile 4
	Quintile 5
	p for trend
	p for interaction

	Age (years)
	
	
	
	
	
	
	
	0.726

	< 50
	
	
	
	
	
	
	
	

	Case/total no.
	1,865/17,661
	217/1,907
	277/2,853
	376/3,598
	450/4,340
	545/4,963
	
	

	Multivariable-adjusted model
	1.03 (1.00, 1.06)
	Reference
	0.79 (0.64, 0.98)
	0.90 (0.74, 1.10)
	0.89 (0.73, 1.09)
	1.00 (0.82, 1.22)
	0.123
	

	50 to < 60
	
	
	
	
	
	
	
	

	Case/total no.
	1,750/20,113
	361/4,251
	353/4,200
	369/4,121
	333/3,952
	334/3,589
	
	

	Multivariable-adjusted model
	1.06 (1.03, 1.10)
	Reference
	1.01 (0.85, 1.18)
	1.15 (0.98, 1.36)
	1.09 (0.92, 1.29)
	1.32 (1.11, 1.58)
	0.001
	

	≥ 60
	
	
	
	
	
	
	
	

	Case/total no.
	1,059/13,288
	321/4,054
	239/3,160
	198/2,493
	163/1,921
	138/1,660
	
	

	Multivariable-adjusted model
	1.02 (0.98, 1.07)
	Reference
	0.97 (0.80, 1.16)
	1.07 (0.87, 1.30)
	1.14 (0.92, 1.41)
	1.11 (0.88, 1.40)
	0.184
	

	Sex
	
	
	
	
	
	
	
	0.143

	Men
	
	
	
	
	
	
	
	

	Case/total no.
	1,743/16,429
	294/3,158
	326/3,366
	364/3,370
	380/3,389
	379/3,146
	
	

	Multivariable-adjusted model
	1.02 (0.99, 1.06)
	Reference
	0.95 (0.79, 1.13)
	1.01 (0.85, 1.21)
	0.98 (0.82, 1.17)
	1.05 (0.87, 1.27)
	0.462
	

	Women
	
	
	
	
	
	
	
	

	Case/total no.
	2,931/34,633
	605/7,054
	543/6,847
	579/6,842
	566/6,824
	638/7,066
	
	

	Multivariable-adjusted model
	1.05 (1.03, 1.08)
	Reference
	0.92 (0.81, 1.05)
	1.07 (0.94, 1.23)
	1.07 (0.93, 1.22)
	1.25 (1.09, 1.43)
	< 0.001
	

	Alcohol drinking
	
	
	
	
	
	
	
	0.553

	Non-current
	
	
	
	
	
	
	
	

	Case/total no.
	2,478/29,088
	560/6,480
	466/5,897
	478/5,696
	476/5,493
	498/5,522
	
	

	Multivariable-adjusted model
	1.02 (1.00, 1.05)
	Reference
	0.88 (0.77, 1.01)
	0.99 (0.86, 1.14)
	1.03 (0.89, 1.19)
	1.09 (0.94, 1.27)
	0.051
	

	Current
	
	
	
	
	
	
	
	

	Case/total no.
	2,177/21,766
	338/3,696
	398/4,272
	461/4,478
	465/4,681
	515/4,639
	
	

	Multivariable-adjusted model
	1.06 (1.03, 1.09)
	Reference
	0.99 (0.84, 1.17)
	1.13 (0.96, 1.33)
	1.05 (0.89, 1.24)
	1.28 (1.08, 1.51)
	0.002
	

	Multivariable-adjusted model was adjusted for age (years, continuous), sex (men and women), smoking status (never, < 10, 10 to < 20, 20 to < 30, and ≥ 30 pack-years for men and never, < 5, and ≥ 5 pack-years for women), alcohol drinking (never, ethanol < 10, 10 to < 20, 20 to < 30, 30 to < 40, 40 to < 50, 50 to < 60, and ≥ 60 g/day for men and never, ethanol < 5, 5 to < 10, and ≥ 10 g/day for women), education level (elementary school or below, middle school, and high school or above), regular exercise (none, vigorous physical activity frequency 1 to 2, 3 to 4, 5 to 6, and every day per week for HEXA and CAVAS; MET-min/week, quintiles for KARE), total energy intake (kcal/day, continuous), cohort (HEXA, CAVAS, and KARE), and baseline BMI (< 21, 21 to < 23, and ≥ 23 kg/m2).
Data from the three cohorts were aggregated for analysis.





Supplementary Table 4. Multivariable-adjusted odds ratios (ORs) and 95% confidence intervals (CIs) for the risk of weight gain by age, sex, baseline BMI, and alcohol drinking according to ultra-processed food intake
	
	
	Ultra-processed food intake (%E/day)
	
	

	
	per 5%E/day
	Quintile 1
	Quintile 2
	Quintile 3
	Quintile 4
	Quintile 5
	p for trend
	p for interaction

	Age (years)
	
	
	
	
	
	
	
	0.636

	< 50
	
	
	
	
	
	
	
	

	Case/total no.
	1,579/25,036
	146/2,655
	231/3,979
	323/5,077
	386/6,145
	493/7,180
	
	

	Multivariable-adjusted model
	1.02 (0.99, 1.06)
	Reference
	0.95 (0.77, 1.18)
	1.01 (0.82, 1.24)
	1.01 (0.82, 1.23)
	1.12 (0.92, 1.37)
	0.056
	

	50 to < 60
	
	
	
	
	
	
	
	

	Case/total no.
	1,458/30,789
	261/6,422
	312/6,432
	299/6,332
	301/6,063
	285/5,540
	
	

	Multivariable-adjusted model
	1.04 (1.01, 1.08)
	Reference
	1.17 (0.99, 1.39)
	1.12 (0.94, 1.33)
	1.19 (1.00, 1.41)
	1.25 (1.04, 1.50)
	0.034
	

	≥ 60
	
	
	
	
	
	
	
	

	Case/total no.
	672/21,519
	176/6,391
	151/5,058
	127/4,060
	121/3,261
	97/2,749
	
	

	Multivariable-adjusted model
	1.06 (1.01, 1.11)
	Reference
	1.00 (0.80, 1.25)
	1.05 (0.82, 1.32)
	1.25 (0.98, 1.60)
	1.21 (0.92, 1.58)
	0.055
	

	Sex
	
	
	
	
	
	
	
	0.092

	Men
	
	
	
	
	
	
	
	

	Case/total no.
	1,359/27,491
	189/4,859
	240/5,427
	285/5,718
	312/5,853
	333/5,634
	
	

	Multivariable-adjusted model
	1.06 (1.02, 1.09)
	Reference
	1.04 (0.86, 1.27)
	1.11 (0.91, 1.35)
	1.19 (0.98, 1.44)
	1.26 (1.03, 1.54)
	0.008
	

	Women
	
	
	
	
	
	
	
	

	Case/total no.
	2,350/49,853
	394/10,609
	454/10,042
	464/9,751
	496/9,616
	542/9,835
	
	

	Multivariable-adjusted model
	1.03 (1.00, 1.05)
	Reference
	1.08 (0.94, 1.25)
	1.07 (0.93, 1.23)
	1.11 (0.96, 1.27)
	1.19 (1.03, 1.37)
	0.023
	

	BMI at baseline (kg/m2)
	
	
	
	
	
	
	
	0.144

	< 25
	
	
	
	
	
	
	
	

	Case/total no.
	2,592/51,062
	408/9,910
	484/10,131
	535/10,154
	546/10,351
	619/10,516
	
	

	Multivariable-adjusted model
	1.04 (1.01, 1.06)
	Reference
	1.06 (0.92, 1.22)
	1.11 (0.97, 1.27)
	1.08 (0.94, 1.24)
	1.21 (1.05, 1.39)
	0.009
	

	≥ 25
	
	
	
	
	
	
	
	

	Case/total no.
	1,117/26,282
	175/5,558
	210/5,338
	214/5,315
	262/5,118
	256/4,953
	
	

	Multivariable-adjusted model
	1.04 (1.00, 1.08)
	Reference
	1.09 (0.88, 1.34)
	1.02 (0.83, 1.26)
	1.29 (1.05, 1.59)
	1.28 (1.04, 1.59)
	0.005
	

	Alcohol drinking
	
	
	
	
	
	
	
	0.917

	Non-current
	
	
	
	
	
	
	
	

	Case/total no.
	1,978/43,190
	355/9,735
	375/8,801
	384/8,366
	422/8,125
	442/8,163
	
	

	Multivariable-adjusted model
	1.04 (1.02, 1.07)
	Reference
	1.08 (0.93, 1.25)
	1.10 (0.94, 1.28)
	1.21 (1.04, 1.40)
	1.27 (1.08, 1.48)
	0.001
	

	Current
	
	
	
	
	
	
	
	

	Case/total no.
	1,716/33,847
	225/5,683
	317/6,597
	361/7,046
	384/7,281
	429/7,240
	
	

	Multivariable-adjusted model
	1.03 (1.00, 1.06)
	Reference
	1.06 (0.89, 1.27)
	1.05 (0.88, 1.25)
	1.06 (0.89, 1.26)
	1.16 (0.97, 1.38)
	0.106
	

	Abbreviation: BMI, body mass index.
Multivariable-adjusted model was adjusted for age (years, continuous), sex (men and women), smoking status (never, < 10, 10 to < 20, 20 to < 30, and ≥ 30 pack-years for men and never, < 5, and ≥ 5 pack-years for women), alcohol drinking (never, ethanol < 10, 10 to < 20, 20 to < 30, 30 to < 40, 40 to < 50, 50 to < 60, and ≥ 60 g/day for men and never, ethanol < 5, 5 to < 10, and ≥ 10 g/day for women), education level (elementary school or below, middle school, and high school or above), regular exercise (none, vigorous physical activity frequency 1 to 2, 3 to 4, 5 to 6, and every day per week for HEXA and CAVAS; MET-min/week, quintiles for KARE), total energy intake (kcal/day, continuous), cohort (HEXA, CAVAS, and KARE), and baseline weight (< 50, 50 to < 55, 55 to < 60, 60 to < 65, 65 to < 70, and ≥ 70 kg).
Data from the three cohorts were aggregated for analysis.





Supplementary Table 5. Multivariable-adjusted odds ratios (ORs) and 95% confidence intervals (CIs) for the risks of obesity and weight gain according to ultra-processed food intake after excluding participants with obesity-related comorbiditiesa at baseline
	
	
	Ultra-processed food intake (%E/day)
	

	
	per 5%E/day
	Quintile 1
	Quintile 2
	Quintile 3
	Quintile 4
	Quintile 5
	p for trend

	Obesity
	
	
	
	
	
	
	

	Case/total no.
	1,158/15,515
	203/3,103
	236/3,103
	241/3,103
	226/3,103
	252/3,103
	

	Median
	13.07
	4.84
	9.11
	13.07
	17.78
	26.67
	

	Model 1
	1.01 (0.98, 1.05)
	Reference
	1.14 (0.94, 1.39)
	1.15 (0.94, 1.39)
	1.05 (0.86, 1.29)
	1.18 (0.97, 1.43)
	0.275

	Model 2
	1.02 (0.98, 1.06)
	Reference
	1.22 (1.00, 1.49)
	1.24 (1.01, 1.52)
	1.11 (0.90, 1.37)
	1.23 (1.00, 1.52)
	0.217

	Model 3
	1.05 (1.01, 1.09)
	Reference
	1.22 (0.98, 1.51)
	1.22 (0.98, 1.51)
	1.20 (0.96, 1.51)
	1.38 (1.10, 1.73)
	0.016

	Weight gain
	
	
	
	
	
	
	

	Case/total no.
	1,134/19,073
	170/3,814
	215/3,815
	231/3,815
	238/3,815
	280/3,814
	

	Median
	12.96
	4.74
	9.04
	12.96
	17.70
	26.57
	

	Model 1
	1.05 (1.01, 1.08)
	Reference
	1.17 (0.95, 1.44)
	1.20 (0.97, 1.47)
	1.19 (0.96, 1.46)
	1.38 (1.12, 1.68)
	0.004

	Model 2
	1.06 (1.02, 1.10)
	Reference
	1.13 (0.92, 1.39)
	1.17 (0.95, 1.44)
	1.18 (0.95, 1.45)
	1.42 (1.15, 1.75)
	0.001

	Model 3
	1.06 (1.02, 1.10)
	Reference
	1.13 (0.92, 1.39)
	1.17 (0.95, 1.44)
	1.18 (0.95, 1.45)
	1.42 (1.15, 1.75)
	0.001

	Model 1 was adjusted for age (years, continuous) and sex (men, women).
Model 2 was additionally adjusted for smoking status (never, < 10, 10 to < 20, 20 to < 30, and ≥ 30 pack-years for men and never, < 5, and ≥ 5 pack-years for women), alcohol drinking (never, ethanol < 10, 10 to < 20, 20 to < 30, 30 to < 40, 40 to < 50, 50 to < 60, and ≥ 60 g/day for men and never, ethanol < 5, 5 to < 10, and ≥ 10 g/day for women), education level (elementary school or below, middle school, and high school or above), regular exercise (none, vigorous physical activity frequency 1 to 2, 3 to 4, 5 to 6, and every day per week for HEXA and CAVAS; MET-min/week, quintiles for KARE), total energy intake (kcal/day, continuous), and cohort (HEXA, CAVAS, and KARE).
Model 3 was additionally adjusted for baseline BMI (< 21, 21 to < 23, and ≥ 23 kg/m2) for obesity analysis and baseline weight (< 50, 50 to < 55, 55 to < 60, 60 to < 65, 65 to < 70, and ≥ 70 kg) for weight gain analysis.
Data from the three cohorts were aggregated for analysis.
a Comorbidities include type 2 diabetes, hypertension, dyslipidemia, myocardial infarction/angina, stroke, heart failure, and coronary artery disease.






Supplementary Table 6. Multivariable-adjusted odds ratios (ORs) and 95% confidence intervals (CIs) for the risks of obesity and weight gain by alternative polygenic scores according to ultra-processed food intake
	
	
	Ultra-processed food intake (%E/day)
	
	

	
	per 5%E/day
	Quintile 1
	Quintile 2
	Quintile 3
	Quintile 4
	Quintile 5
	p for trend
	p for interaction

	Obesity
	
	
	
	
	
	
	
	0.675

	Low polygenic scores
	
	
	
	
	
	
	
	

	Case/total no.
	1,172/13,813
	209/2,806
	222/2,779
	260/2,778
	228/2,720
	253/2,730
	
	

	Median
	12.01
	4.21
	8.29
	12.10
	16.85
	25.32
	
	

	Multivariable-adjusted model
	1.05 (1.01, 1.09)
	Reference
	1.00 (0.81, 1.24)
	1.25 (1.01, 1.54)
	1.10 (0.88, 1.37)
	1.27 (1.02, 1.59)
	0.028
	

	Medium polygenic scores
	
	
	
	
	
	
	
	

	Case/total no.
	1,259/13,814
	261/2,744
	230/2,759
	256/2,747
	256/2,780
	256/2,784
	
	

	Median
	12.23
	4.17
	8.31
	12.18
	16.79
	25.81
	
	

	Multivariable-adjusted model
	1.00 (0.96, 1.04)
	Reference
	0.87 (0.71, 1.07)
	0.96 (0.78, 1.18)
	0.94 (0.76, 1.15)
	0.97 (0.79, 1.21)
	0.843
	

	High polygenic scores
	
	
	
	
	
	
	
	

	Case/total no.
	1,383/13,814
	261/2,707
	278/2,787
	260/2,810
	282/2,835
	302/2,675
	
	

	Median
	12.14
	4.17
	8.34
	12.13
	16.93
	25.74
	
	

	Multivariable-adjusted model
	1.05 (1.01, 1.09)
	Reference
	1.02 (0.84, 1.24)
	0.96 (0.79, 1.17)
	1.01 (0.83, 1.23)
	1.22 (0.99, 1.50)
	0.048
	

	Weight gain
	
	
	
	
	
	
	
	0.757

	Low polygenic scores
	
	
	
	
	
	
	
	

	Case/total no.
	1,060/20,944
	165/4,224
	205/4,220
	212/4,199
	223/4,165
	255/4,136
	
	

	Median
	11.85
	4.06
	8.18
	11.92
	16.66
	25.15
	
	

	Multivariable-adjusted model
	1.03 (0.99, 1.07)
	Reference
	1.15 (0.93, 1.42)
	1.12 (0.90, 1.38)
	1.16 (0.93, 1.44)
	1.29 (1.03, 1.60)
	0.034
	

	Medium polygenic scores
	
	
	
	
	
	
	
	

	Case/total no.
	1,078/20,944
	161/4,175
	197/4,142
	234/4,193
	229/4,209
	257/4,225
	
	

	Median
	12.06
	4.09
	8.16
	12.00
	16.56
	25.46
	
	

	Multivariable-adjusted model
	1.02 (0.99, 1.06)
	Reference
	1.09 (0.88, 1.35)
	1.19 (0.96, 1.47)
	1.11 (0.90, 1.38)
	1.21 (0.97, 1.50)
	0.145
	

	High polygenic scores
	
	
	
	
	
	
	
	

	Case/total no.
	1,118/20,944
	179/4,058
	218/4,243
	207/4,240
	254/4,299
	260/4,104
	
	

	Median
	12.01
	4.12
	8.19
	11.97
	16.73
	25.43
	
	

	Multivariable-adjusted model
	1.06 (1.02, 1.10)
	Reference
	1.04 (0.84, 1.27)
	0.94 (0.76, 1.16)
	1.12 (0.91, 1.38)
	1.22 (0.99, 1.51)
	0.020
	

	Multivariable-adjusted model was adjusted for age (years, continuous), sex (men and women), smoking status (never, < 10, 10 to < 20, 20 to < 30, and ≥ 30 pack-years for men and never, < 5, and ≥ 5 pack-years for women), alcohol drinking (never, ethanol < 10, 10 to < 20, 20 to < 30, 30 to < 40, 40 to < 50, 50 to < 60, and ≥ 60 g/day for men and never, ethanol < 5, 5 to < 10, and ≥ 10 g/day for women), education level (elementary school or below, middle school, and high school or above), regular exercise (none, vigorous physical activity frequency 1 to 2, 3 to 4, 5 to 6, and every day per week for HEXA and CAVAS; MET-min/week, quintiles for KARE), total energy intake (kcal/day, continuous), and cohort (HEXA, CAVAS, and KARE).
Additionally, baseline BMI (< 21, 21 to < 23, and ≥ 23 kg/m2) was adjusted for obesity analysis, and baseline weight (< 50, 50 to < 55, 55 to < 60, 60 to < 65, 65 to < 70, and ≥ 70 kg) was adjusted for weight gain analysis.
Data from the three cohorts were aggregated for analysis.
Polygenic scores were calculated using 43,415 SNPs related to obesity weighted by relative effect (β coefficient).





Supplementary Table 7. Multivariable-adjusted odds ratios (ORs) and 95% confidence intervals (CIs) for the risk of obesity using more stringent criteria (BMI ≥ 27.5 kg/m2) according to ultra-processed food intake
	
	
	Ultra-processed food intake (%E/day)
	

	
	per 5%E/day
	Quintile 1
	Quintile 2
	Quintile 3
	Quintile 4
	Quintile 5
	p for trend

	Pooled
	
	
	
	
	
	
	

	Case/total no.
	2,514/68,623
	466/13,724
	510/13,725
	499/13,725
	531/13,725
	508/13,724
	

	Model 1
	1.00 (0.98, 1.02)
	Reference
	1.05 (0.93, 1.20)
	1.01 (0.89, 1.15)
	1.05 (0.92, 1.20)
	1.00 (0.87, 1.14)b
	0.846

	Model 2
	1.00 (0.98, 1.03)
	Reference
	1.08 (0.95, 1.23)
	0.97 (0.73, 1.29)a
	1.10 (0.96, 1.25)
	1.02 (0.89, 1.17)b
	0.886

	Model 3
	1.03 (1.00, 1.06)
	Reference
	1.07 (0.93, 1.23)
	0.99 (0.74, 1.33)a
	1.15 (1.00, 1.32)
	1.14 (0.99, 1.33)b
	0.056

	HEXA
	
	
	
	
	
	
	

	Case/total no.
	1,633/57,402
	307/11,480
	309/11,481
	341/11,480
	343/11,481
	333/11,480
	

	Median
	12.15
	4.32
	8.41
	12.15
	16.80
	25.59
	

	Model 1
	1.01 (0.98, 1.04)
	Reference
	0.98 (0.84, 1.15)
	1.07 (0.91, 1.25)
	1.06 (0.91, 1.25)
	1.02 (0.87, 1.20)
	0.635

	Model 2
	1.01 (0.98, 1.04)
	Reference
	1.01 (0.86, 1.19)
	1.11 (0.95, 1.31)
	1.11 (0.95, 1.31)
	1.06 (0.89, 1.26)
	0.414

	Model 3
	1.04 (1.01, 1.07)
	Reference
	1.00 (0.85, 1.18)
	1.13 (0.96, 1.33)
	1.18 (0.99, 1.39)
	1.18 (0.99, 1.41)
	0.025

	CAVAS
	
	
	
	
	
	
	

	Case/total no.
	299/5,860
	66/1,172
	68/1,172
	48/1,172
	60/1,172
	57/1,172
	

	Median
	9.38
	2.78
	6.05
	9.38
	13.77
	22.40
	

	Model 1
	0.97 (0.90, 1.05)
	Reference
	1.00 (0.70, 1.41)
	0.69 (0.47, 1.01)
	0.84 (0.59, 1.21)
	0.78 (0.54, 1.13)
	0.174

	Model 2
	0.94 (0.87, 1.02)
	Reference
	0.97 (0.68, 1.38)
	0.65 (0.44, 0.96)
	0.78 (0.53, 1.13)
	0.67 (0.45, 1.00)
	0.043

	Model 3
	0.98 (0.90, 1.07)
	Reference
	0.99 (0.68, 1.44)
	0.66 (0.44, 0.99)
	0.82 (0.55, 1.21)
	0.81 (0.53, 1.24)
	0.288

	KARE
	
	
	
	
	
	
	

	Case/total no.
	582/5,361
	93/1,072
	133/1,072
	110/1,073
	128/1,072
	118/1,072
	

	Median
	12.86
	4.09
	8.66
	12.86
	17.79
	26.24
	

	Model 1
	0.99 (0.94, 1.04)
	Reference
	1.37 (1.03, 1.81)
	1.04 (0.77, 1.40)
	1.18 (0.88, 1.58)
	1.07 (0.79, 1.44)
	0.749

	Model 2
	1.00 (0.95, 1.06)
	Reference
	1.41 (1.06, 1.88)
	1.11 (0.82, 1.51)
	1.30 (0.96, 1.76)
	1.15 (0.84, 1.58)
	0.842

	Model 3
	1.02 (0.96, 1.09)
	Reference
	1.43 (1.04, 1.96)
	1.16 (0.83, 1.62)
	1.34 (0.96, 1.88)
	1.28 (0.90, 1.81)
	0.414

	Abbreviations: BMI, body mass index; HEXA, Health Examinees; CAVAS, Cardiovascular Disease Association Study; KARE, Korea Association Resource.
Model 1 was adjusted for age (years, continuous) and sex (men and women).
Model 2 was additionally adjusted for smoking status (never, < 10, 10 to < 20, 20 to < 30, and ≥ 30 pack-years for men and never, < 5, and ≥ 5 pack-years for women for HEXA; never, < 10, 10 to < 20, 20 to < 30, and ≥ 30 pack-years for men and never and ever for women for CAVAS; never, < 10, 10 to < 20, 20 to < 30, and ≥ 30 pack-years for men and non-current and current for women for KARE), alcohol drinking (never, ethanol < 10, 10 to < 20, 20 to < 30, 30 to < 40, 40 to < 50, 50 to < 60, and ≥ 60 g/day for men and never, ethanol < 10, 10 to < 20, and ≥ 20 g/day for women for HEXA; never, ethanol < 10, 10 to < 20, 20 to < 40, and ≥ 40 g/day for men and never, ethanol < 5, and ≥ 5 g/day for women for CAVAS; never, ethanol < 10, 10 to < 20, 20 to < 30, and ≥ 30 g/day for men and never, ethanol < 5, and ≥ 5 g/day for women for KARE), education level (elementary school or below, middle school, and high school or above), regular exercise (none, vigorous physical activity frequency 1 to 2, 3 to 4, 5 to 6, and every day per week for HEXA and CAVAS; MET-min/week, quintiles for KARE), and total energy intake (kcal/day, continuous).
Model 3 was additionally adjusted for baseline BMI (< 23, 23 to < 25, and ≥ 25 kg/m2).
a Fixed-effects model was used for pooled analysis; otherwise, random-effects model was applied to marked values.
b P for heterogeneity across the three cohort studies > 0.08.





Supplementary Table 8. Multivariable-adjusted odds ratios (ORs) and 95% confidence intervals (CIs) for the risk of weight gain using more stringent criteria (annual weight gain ≥ 2 kg) according to ultra-processed food intake
	
	
	Ultra-processed food intake (%E/day)
	

	
	per 5%E/day
	Quintile 1
	Quintile 2
	Quintile 3
	Quintile 4
	Quintile 5
	p for trend

	Case/total no.
	519/77,344
	64/15,468
	111/15,469
	113/15,469
	106/15,469
	125/15,469
	

	Median
	11.96
	4.08
	8.17
	11.96
	16.66
	25.37
	

	Model 1
	1.03 (0.98, 1.08)
	Reference
	1.60 (1.17, 2.18)
	1.53 (1.12, 2.09)
	1.36 (0.99, 1.87)
	1.54 (1.13, 2.10)
	0.124

	Model 2
	1.05 (0.99, 1.10)
	Reference
	1.56 (1.14, 2.13)
	1.49 (1.09, 2.04)
	1.35 (0.98, 1.86)
	1.62 (1.18, 2.23)
	0.051

	Model 3
	1.05 (0.99, 1.10)
	Reference
	1.56 (1.14, 2.13)
	1.49 (1.09, 2.04)
	1.35 (0.98, 1.86)
	1.62 (1.17, 2.22)
	0.053

	Model 1 was adjusted for age (years, continuous) and sex (men and women).
Model 2 was additionally adjusted for smoking status (never, < 10, 10 to < 20, 20 to < 30, and ≥ 30 pack-years for men and never, < 5, and ≥ 5 pack-years for women), alcohol drinking (never, ethanol < 10, 10 to < 20, 20 to < 30, 30 to < 40, 40 to < 50, 50 to < 60, and ≥ 60 g/day for men and never, ethanol < 5, 5 to < 10, and ≥ 10 g/day for women), education level (elementary school or below, middle school, and high school or above), regular exercise (none, vigorous physical activity frequency 1 to 2, 3 to 4, 5 to 6, and every day per week for HEXA and CAVAS; MET-min/week, quintiles for KARE), total energy intake (kcal/day, continuous), and cohort (HEXA, CAVAS, and KARE).
Model 3 was additionally adjusted for baseline weight (< 50, 50 to < 55, 55 to < 60, 60 to < 65, 65 to < 70, and ≥ 70 kg).
Data from the three cohorts were aggregated for analysis.





[bookmark: _Hlk184737594]Supplementary Table 9. Multivariable-adjusted odds ratios (ORs) and 95% confidence intervals (CIs) for the risk of BMI increase according to ultra-processed food intake
	
	
	Ultra-processed food intake (%E/day)
	

	
	per 5%E/day
	Quintile 1
	Quintile 2
	Quintile 3
	Quintile 4
	Quintile 5
	p for trend

	BMI increase ≥ 0.5 kg/m2/year
	
	
	
	
	
	
	

	Case/total no.
	1,928/77,344
	300/15,468
	379/15,469
	395/15,469
	400/15,469
	454/15,469
	

	Median
	11.96
	4.08
	8.17
	11.96
	16.66
	25.37
	

	Model 1
	1.03 (1.01, 1.06)
	Reference
	1.20 (1.03, 1.40)
	1.21 (1.03, 1.41)
	1.18 (1.01, 1.37)
	1.29 (1.10, 1.50)
	0.009

	Model 2
	1.04 (1.01, 1.07)
	Reference
	1.17 (1.01, 1.37)
	1.17 (1.00, 1.37)
	1.16 (0.99, 1.36)
	1.32 (1.13, 1.55)
	0.002

	Model 3
	1.04 (1.01, 1.07)
	Reference
	1.18 (1.01, 1.37)
	1.17 (1.00, 1.37)
	1.16 (0.99, 1.36)
	1.31 (1.12, 1.54)
	0.004

	BMI increase ≥ 1 kg/m2/year
	
	
	
	
	
	
	

	Case/total no.
	176/77,344
	19/15,468
	40/15,469
	35/15,469
	39/15,469
	43/15,469
	

	Median
	11.96
	4.08
	8.17
	11.96
	16.66
	25.37
	

	Model 1
	1.05 (0.97, 1.14)
	Reference
	1.94 (1.12, 3.36)
	1.60 (0.91, 2.81)
	1.68 (0.96, 2.94)
	1.75 (1.01, 3.05)
	0.254

	Model 2
	1.07 (0.98, 1.16)
	Reference
	1.86 (1.07, 3.23)
	1.53 (0.87, 2.70)
	1.63 (0.93, 2.87)
	1.80 (1.02, 3.18)
	0.194

	Model 3
	1.06 (0.98, 1.16)
	Reference
	1.87 (1.08, 3.24)
	1.53 (0.86, 2.70)
	1.63 (0.93, 2.86)
	1.78 (1.01, 3.15)
	0.213

	Abbreviation: BMI, body mass index.
Model 1 was adjusted for age (years, continuous) and sex (men and women).
Model 2 was additionally adjusted for smoking status (never, < 10, 10 to < 20, 20 to < 30, and ≥ 30 pack-years for men and never, < 5, and ≥ 5 pack-years for women), alcohol drinking (never, ethanol < 10, 10 to < 20, 20 to < 30, 30 to < 40, 40 to < 50, 50 to < 60, and ≥ 60 g/day for men and never, ethanol < 5, 5 to < 10, and ≥ 10 g/day for women), education level (elementary school or below, middle school, and high school or above), regular exercise (none, vigorous physical activity frequency 1 to 2, 3 to 4, 5 to 6, and every day per week for HEXA and CAVAS; MET-min/week, quintiles for KARE), total energy intake (kcal/day, continuous), and cohort (HEXA, CAVAS, and KARE).
Model 3 was additionally adjusted for baseline BMI (< 18.5, 18.5 to < 23, 23 to < 25, 25 to < 30, and ≥ 30 kg/m2).
Data from the three cohorts were aggregated for analysis.





Supplementary Table 10. Multivariable-adjusted odds ratios (ORs) and 95% confidence intervals (CIs) for the risk of obesity according to ultra-processed food intake categorized by cut-off values
	
	
	Ultra-processed food intake (%E/day)
	

	
	per 5%E/day
	< 5
	5 to < 10
	10 to < 15
	15 to < 25
	≥ 25
	p for trend

	Pooled
	
	
	
	
	
	
	

	Case/total no.
	4,674/51,062
	581/6,863
	1,152/13,077
	1,127/12,386
	1,250/13,132
	564/5,604
	

	Model 1
	1.02 (1.00, 1.03)
	Reference
	1.04 (0.94, 1.16)
	1.07 (0.96, 1.19)
	1.07 (0.96, 1.19)
	1.14 (1.00, 1.30)a
	0.045

	Model 2
	1.02 (1.00, 1.04)
	Reference
	1.07 (0.96, 1.19)
	1.11 (1.00, 1.24)
	1.12 (1.00, 1.25)
	1.20 (1.05, 1.37)a
	0.008

	Model 3
	1.04 (1.02, 1.07)
	Reference
	1.03 (0.92, 1.15)
	1.10 (0.98, 1.24)
	1.14 (1.02, 1.29)
	1.31 (1.13, 1.51)a
	< 0.001

	HEXA
	
	
	
	
	
	
	

	Case/total no.
	3,264/43,431
	387/5,472
	798/11,041
	792/10,722
	889/11,323
	398/4,873
	

	Median
	12.31
	3.35
	7.63
	12.38
	18.80
	29.93
	

	Model 1
	1.02 (1.00, 1.04)
	Reference
	0.99 (0.88, 1.13)
	1.00 (0.88, 1.13)
	1.05 (0.92, 1.19)
	1.09 (0.94, 1.27)
	0.101

	Model 2
	1.02 (1.00, 1.04)
	Reference
	1.02 (0.89, 1.15)
	1.03 (0.90, 1.17)
	1.08 (0.95, 1.24)
	1.12 (0.96, 1.31)
	0.061

	Model 3
	1.04 (1.02, 1.07)
	Reference
	0.99 (0.86, 1.13)
	1.02 (0.89, 1.17)
	1.10 (0.96, 1.26)
	1.24 (1.06, 1.46)
	< 0.001

	CAVAS
	
	
	
	
	
	
	

	Case/total no.
	511/4,005
	104/906
	146/1,207
	120/830
	101/764
	40/298
	

	Median
	9.54
	3.07
	7.41
	12.22
	18.71
	30.15
	

	Model 1
	1.00 (0.95, 1.06)
	Reference
	1.00 (0.76, 1.31)
	1.19 (0.90, 1.59)
	1.01 (0.75, 1.37)
	1.06 (0.72, 1.58)
	0.711

	Model 2
	1.02 (0.96, 1.08)
	Reference
	1.03 (0.78, 1.35)
	1.26 (0.94, 1.69)
	1.08 (0.79, 1.47)
	1.18 (0.78, 1.80)
	0.391

	Model 3
	1.03 (0.96, 1.10)
	Reference
	0.96 (0.71, 1.28)
	1.30 (0.95, 1.79)
	1.14 (0.81, 1.60)
	1.13 (0.72, 1.79)
	0.289

	KARE
	
	
	
	
	
	
	

	Case/total no.
	899/3,626
	90/485
	208/829
	215/834
	260/1,045
	126/433
	

	Median
	12.94
	3.17
	7.64
	12.40
	19.03
	29.27
	

	Model 1
	1.02 (0.98, 1.07)
	Reference
	1.38 (1.05, 1.83)
	1.33 (1.00, 1.77)
	1.21 (0.91, 1.60)
	1.48 (1.07, 2.03)
	0.235

	Model 2
	1.04 (0.99, 1.09)
	Reference
	1.47 (1.11, 1.95)
	1.46 (1.09, 1.95)
	1.37 (1.03, 1.84)
	1.69 (1.20, 2.36)
	0.047

	Model 3
	1.07 (1.02, 1.13)
	Reference
	1.40 (1.02, 1.91)
	1.44 (1.04, 1.98)
	1.44 (1.04, 1.98)
	1.88 (1.29, 2.74)
	0.007

	Abbreviations: HEXA, Health Examinees; CAVAS, Cardiovascular Disease Association Study; KARE, Korea Association Resource.
Model 1 was adjusted for age (years, continuous) and sex (men and women).
Model 2 was additionally adjusted for smoking status (never, < 10, 10 to < 20, 20 to < 30, and ≥ 30 pack-years for men and never, < 5, and ≥ 5 pack-years for women for HEXA; never, < 10, 10 to < 20, 20 to < 30, and ≥ 30 pack-years for men and never and ever for women for CAVAS; never, < 10, 10 to < 20, 20 to < 30, and ≥ 30 pack-years for men and non-current and current for women for KARE), alcohol drinking (never, ethanol < 10, 10 to < 20, 20 to < 30, 30 to < 40, 40 to < 50, 50 to < 60, and ≥ 60 g/day for men and never, ethanol < 10, 10 to < 20, and ≥ 20 g/day for women for HEXA; never, ethanol < 10, 10 to < 20, 20 to < 40, and ≥ 40 g/day for men and never, ethanol < 5, and ≥ 5 g/day for women for CAVAS; never, ethanol < 10, 10 to < 20, 20 to < 30, and ≥ 30 g/day for men and never, ethanol < 5, and ≥ 5 g/day for women for KARE), education level (elementary school or below, middle school, and high school or above), regular exercise (none, vigorous physical activity frequency 1 to 2, 3 to 4, 5 to 6, and every day per week for HEXA and CAVAS; MET-min/week, quintiles for KARE), and total energy intake (kcal/day, continuous).
Model 3 was additionally adjusted for baseline BMI (< 21, 21 to < 23, and ≥ 23 kg/m2).
Fixed-effects model was used for pooled analysis.
a P for heterogeneity across the three cohort studies > 0.10.





Supplementary Table 11. Multivariable-adjusted odds ratios (ORs) and 95% confidence intervals (CIs) for the risk of weight gain according to ultra-processed food intake categorized by cut-off values
	
	
	Ultra-processed food intake (%E/day)
	

	
	per 5%E/day
	< 5
	5 to < 10
	10 to < 15
	15 to < 25
	≥ 25
	p for trend

	Case/total no.
	3,709/77,344
	388/10,766
	888/20,033
	893/18,719
	1,060/19,682
	480/8,144
	

	Median
	11.96
	3.29
	7.59
	12.34
	18.80
	29.86
	

	Model 1
	1.02 (0.98, 1.07)
	Reference
	1.14 (1.01, 1.29)
	1.14 (1.01, 1.29)
	1.22 (1.08, 1.37)
	1.30 (1.13, 1.50)
	< 0.001

	Model 2
	1.04 (0.99, 1.09)
	Reference
	1.09 (0.96, 1.23)
	1.08 (0.95, 1.23)
	1.19 (1.05, 1.35)
	1.31 (1.13, 1.51)
	< 0.001

	Model 3
	1.07 (1.02, 1.13)
	Reference
	1.09 (0.96, 1.23)
	1.08 (0.95, 1.23)
	1.19 (1.05, 1.35)
	1.31 (1.13, 1.51)
	< 0.001

	Model 1 was adjusted for age (years, continuous) and sex (men and women).
Model 2 was additionally adjusted for smoking status (never, < 10, 10 to < 20, 20 to < 30, and ≥ 30 pack-years for men and never, < 5, and ≥ 5 pack-years for women), alcohol drinking (never, ethanol < 10, 10 to < 20, 20 to < 30, 30 to < 40, 40 to < 50, 50 to < 60, and ≥ 60 g/day for men and never, ethanol < 5, 5 to < 10, and ≥ 10 g/day for women), education level (elementary school or below, middle school, and high school or above), regular exercise (none, vigorous physical activity frequency 1 to 2, 3 to 4, 5 to 6, and every day per week for HEXA and CAVAS; MET-min/week, quintiles for KARE), total energy intake (kcal/day, continuous), and cohort (HEXA, CAVAS, and KARE).
Model 3 was additionally adjusted for baseline weight (< 50, 50 to < 55, 55 to < 60, 60 to < 65, 65 to < 70, and ≥ 70 kg).
Data from the three cohorts were aggregated for analysis.
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