[bookmark: _GoBack]Supplementary materials
Baseline participants (n=211,562)
(n=173,195 for the HEXA study, n=28,337 for the CAVAS, n=10,030 for the KARE study)
Excluded (n=191,518):
Participants who
- did not participate in a follow-up examination (n=131,095)
(n=107,587 for the HEXA study, n=22,627 for the CAVAS, n=881 for the KARE study)
- did not have genetic information (n=13,184)
(n=12,948 for the HEXA study, n=0 for the CAVAS, n=0 for the KARE study)
- had a history of dyslipidemia, myocardial infarction, coronary heart disease, heart failure, stroke, or cancer at baseline (n=45,955)
(n=35,458 for the HEXA study, n=4,446 for the CAVAS, n=6,051 for the KARE study)
- did not provide food frequency questionnaires (FFQs) at baseline (n=262)
(n=170 for the HEXA study, n=3 for the CAVAS, n=89 for the KARE study)
- had implausible total energy intake at baseline (n=182)
(n=141 for the HEXA study, n=11 for the CAVAS, n=30 for the KARE study)
- did not have information on total cholesterol level, LDL cholesterol level, HDL cholesterol level, triacylglycerol level, self-reported diagnosis of dyslipidemia, or use of dyslipidemia medication (n=840)
(n=2 for the HEXA study, n=0 for the CAVAS, n=838 for the KARE study)
Final participants included in the analysis (n=20,044)
(n=16,889 for the HEXA study, n=1,250 for the CAVAS, n=1,905 for the KARE study)

Figure S1. Flow diagram of the study population included in the analysis
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Figure S2. Distribution curve of ultra-processed food intake
The blue, red, and gray lines indicate the mean (11.7%E/d), median (10.0%E/d), and the cutoffs for the 25th (5.7%E/d) and 75th (15.7%E/d) percentiles of ultra-processed food intake, respectively. The standard deviation was 8.2%E/d.


Table S1. Classification of food frequency questionnaire (FFQ) food items according to the NOVA classification
	NOVA group
	Food group in the food frequency questionnaire

	Unprocessed or minimally processed foods
	White rice, bean rice, mixed grain rice, white rice cake, steamed white rice cake/injeolmi/rice cake

	
	Peanut/almond/pine nut

	
	Bean

	
	Tofu, muk

	
	Potato, sweet potato

	
	Green chili pepper, pepper leaf/pimpinella/aster leaf, spinach, lettuce, perilla leaf, crown daisy/chive/water parsley, vegetable wrap/salad, other green vegetables, onion, bracken/sweet potato stem/taro stem, bellflower/deodeok, cucumber, cabbage, bean sprout/mung bean sprout, green pumpkin, oyster mushroom, other mushrooms, green vegetable juice, pumpkin/squash/pumpkin juice

	
	Tomato/cherry tomato, pear/pear juice, carrot, apple, orange, grape, tangerine, strawberry, persimmon/dried persimmon, banana, peach/plum, Korean melon/melon, watermelon

	
	Chicken/chicken drumstick/ chicken wing, pork belly, by-product (beef entrail, blood sausage), dog meat

	
	Raw fish, hairtail, croaker/corbina/sea bream/plaice, blue-backed fish, pollack/frozen pollack/dried pollack, shrimp, oyster, clam/sea snail, anchovy, squid/dried squid/small octopus, kelp/seaweed

	
	Egg/quail egg

	
	Plain milk

	
	Coffee, green tea

	
	Grain powder/sunsik

	Processed culinary ingredients
	Bread spread (honey)

	
	Coffee sugar

	Processed foods
	Noodle/Soup noodle/udon

	
	Black bean sauce noodle/spicy seafood noodle soup

	
	Cold noodle/buckwheat noodle, japchae

	
	Dumpling/dumpling soup, rice cake soup

	
	Soybean paste soup/fermented soybean paste soup/soybean paste/ssamjang

	
	Radish soup/braised radish/pickled radish, cabbage soup

	
	Cabbage kimchi, diced radish kimchi, water kimchi/radish water kimchi, pickled vegetable

	
	Laver

	
	Stir-fried anchovy, canned tuna, marinated crab, salted seafood

	
	Grilled beef/steak, Fried chicken/whole chicken soup/ginseng chicken soup/spicy braised chicken, grilled pork/stir-fried pork/bulgogi/meatball, braised pork

	
	Beef soup/spicy beef soup/braised short rib, ox bone soup/beef bone soup/short rib soup

	Ultra-processed foods
	Instant noodle (ramen)

	
	Cereal/corn flakes

	
	Loaf bread/sandwich/toast, red bean bread/steamed bun/pulppang, other breads*

	
	Bread spread (jam/butter/margarine)

	
	Cake/chocopie, cookie/cracker/snack, candy/chocolate

	
	Pizza/hamburger

	
	Vegetable juice, tomato juice/tomato ketchup, carrot juice, orange juice, apple juice, grape juice

	
	Ham/sausage, fish cake/crab meat

	
	Processed milk

	
	Yogurt/yoplait†

	
	Ice cream

	
	Processed cheese

	
	Soybean milk

	
	Carbonated drink, other drinks

	
	Coffee cream

	*The loaf bread/sandwich/toast, red bean bread/steamed bun/pulppang, and other breads consumed in Korea are primarily mass-produced, packaged, and contain food additives. They are generally available in convenience stores and markets. The FFQ aimed to capture an estimation of breads commonly consumed in Korea.
†The FFQ assesses the intake of the major yogurt brand in Korea, yoplait. This flavored, sweetened, and colored liquid yogurt contains food additives.





Table S2. The genome-wide significant single nucleotide polymorphisms (SNPs) identified from the genome-wide association study (GWAS) on dyslipidemia in this study population for sensitivity analysis
	Chr
	SNP
	Position
	Gene
	Minor allele
	Odds ratio*
	Beta†
	p value‡

	1
	rs151193009
	55,509,585
	PCSK9
	T
	0.5455
	−0.6060
	2.09×10−43

	2
	rs13306194
	21,252,534
	APOB
	A
	0.8260
	−0.1911
	2.37×10−30

	2
	rs147821144
	21,818,551
	
	G
	1.3886
	0.3283
	1.18×10−10

	2
	rs1260326
	27,730,940
	GCKR
	C
	0.8661
	−0.1434
	7.55×10−39

	4
	rs4690098
	3,447,156
	HGFAC
	T
	0.9242
	−0.0788
	6.59×10−13

	5
	rs6882076
	156,390,297
	TIMD4
	T
	0.9170
	−0.0866
	1.74×10−11

	6
	rs11758358
	32,659,176
	
	A
	1.2803
	0.2471
	1.92×10−21

	11
	rs2075291
	116,661,392
	APOA5
	A
	1.5241
	0.4214
	5.06×10−83

	11
	rs662799
	116,663,707
	APOA5
	G
	1.3685
	0.3137
	8.61×10−144

	11
	rs74351220
	117,189,759
	
	G
	1.2890
	0.2539
	3.31×10−8

	12
	rs2660369
	124,872,587
	NCOR2
	G
	1.0744
	0.0718
	2.35×10−9

	19
	rs2278426
	11,350,488
	ANGPTL8, DOCK6
	T
	0.8866
	−0.1204
	2.93×10−23

	19
	rs429358
	45,411,941
	APOE
	C
	1.4342
	0.3606
	2.07×10−71

	19
	rs7412
	45,412,079
	APOE
	A
	0.5863
	−0.5340
	9.50×10−133

	Abbreviations: Chr, chromosome.
The SNPs for the GWAS were extracted from the GWAS Catalog, and information presented in the table was retrieved from the National Library of Medicine dbSNP (https://www.ncbi.nlm.nih.gov/snp).
*Odds ratio for dyslipidemia risk.
†Beta (β) coefficient was obtained from the GWAS.
‡P value was calculated using a logistic regression model adjusted for age (years, continuous) and sex (men, women).
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Table S3. Multivariate adjusted odds ratios (ORs) and 95% confidence intervals (CIs) for the risk of dyslipidemia by polygenic scores according to ultra-processed food intake in each cohort study
	　
	　
	Ultra-processed food intake (%E/d)
	
	

	Polygenic scores*
	per 5%E/d
	<5
	5 to <10
	10 to <15
	15 to <20
	≥20
	p for trend
	p for interaction

	HEXA
	
	
	
	
	
	
	
	0.61†

	Low polygenic scores
	
	
	
	
	
	
	
	

	Case/total no.
	3,456/8,444
	665/1,618
	1,072/2,576
	831/1,966
	401/1,066
	487/1,218
	
	

	Age, sex adjusted model
	0.99 (0.96, 1.02)
	Reference
	1.03 (0.91, 1.17)
	1.06 (0.92, 1.21)
	0.88 (0.75, 1.03)
	0.96 (0.82, 1.12)
	0.22
	

	Multivariate adjusted model
	1.00 (0.97, 1.03)
	Reference
	1.05 (0.92, 1.20)
	1.09 (0.95, 1.25)
	0.93 (0.78, 1.10)
	1.02 (0.86, 1.21)
	0.72
	

	High polygenic scores
	
	
	
	
	
	
	
	

	Case/total no.
	3,875/8,445
	767/1,666
	1,124/2,466
	907/1,911
	515/1,132
	562/1,270
	
	

	Age, sex adjusted model
	0.99 (0.97, 1.02)
	Reference
	0.99 (0.87, 1.12)
	1.07 (0.93, 1.22)
	0.98 (0.84, 1.15)
	0.93 (0.80, 1.08)
	0.36
	

	Multivariate adjusted model
	1.00 (0.97, 1.03)
	Reference
	1.00 (0.88, 1.14)
	1.09 (0.95, 1.25)
	1.01 (0.86, 1.18)
	0.97 (0.82, 1.14)
	0.76
	

	CAVAS
	
	
	
	
	
	
	
	0.13†

	Low polygenic scores
	
	
	
	
	
	
	
	

	Case/total no.
	361/625
	110/193
	104/194
	68/116
	37/60
	42/62
	
	

	Age, sex adjusted model
	1.08 (0.97, 1.21)
	Reference
	0.92 (0.61, 1.38)
	1.12 (0.70, 1.81)
	1.25 (0.69, 2.28)
	1.71 (0.92, 3.19)
	0.06
	

	Multivariate adjusted model
	1.11 (0.98, 1.26)
	Reference
	0.96 (0.62, 1.46)
	1.20 (0.72, 2.01)
	1.40 (0.73, 2.66)
	1.88 (0.93, 3.80)
	0.04
	

	High polygenic scores
	
	
	
	
	
	
	
	

	Case/total no.
	425/625
	147/211
	134/198
	66/94
	35/61
	43/61
	
	

	Age, sex adjusted model
	0.98 (0.88, 1.09)
	Reference
	0.92 (0.60, 1.40)
	1.03 (0.60, 1.76)
	0.56 (0.31, 1.01)
	1.07 (0.57, 2.00)
	0.67
	

	Multivariate adjusted model
	0.95 (0.84, 1.07)
	Reference
	0.91 (0.59, 1.41)
	1.02 (0.58, 1.78)
	0.54 (0.29, 1.02)
	0.93 (0.47, 1.84)
	0.46
	

	KARE
	
	
	
	
	
	
	
	0.99†

	Low polygenic scores
	
	
	
	
	
	
	
	

	Case/total no.
	842/952
	223/251
	206/234
	177/196
	127/142
	109/129
	
	

	Age, sex adjusted model
	0.99 (0.87, 1.13)
	Reference
	1.01 (0.57, 1.78)
	1.30 (0.69, 2.47)
	1.18 (0.59, 2.34)
	0.78 (0.41, 1.50)
	0.64
	

	Multivariate adjusted model
	0.98 (0.85, 1.13)
	Reference
	0.91 (0.51, 1.64)
	1.25 (0.64, 2.44)
	1.09 (0.52, 2.27)
	0.74 (0.36, 1.52)
	0.57
	

	High polygenic scores
	
	
	
	
	
	
	
	

	Case/total no.
	890/953
	207/221
	245/258
	187/204
	127/137
	124/133
	
	

	Age, sex adjusted model
	1.02 (0.86, 1.21)
	Reference
	1.39 (0.63, 3.06)
	0.85 (0.40, 1.83)
	0.99 (0.41, 2.36)
	1.11 (0.45, 2.74)
	0.87
	

	Multivariate adjusted model
	1.12 (0.92, 1.35)
	Reference
	1.56 (0.69, 3.53)
	1.05 (0.46, 2.42)
	1.34 (0.52, 3.48)
	1.63 (0.60, 4.42)
	0.48
	

	Abbreviations: HEXA, the Health Examinees; CAVAS, Cardiovascular Disease Association Study; KARE, the Korea Association Resource.
Fixed-effects model was used for pooled meta-analysis.
Multivariate adjusted model was adjusted for age (years, continuous), sex (men, women), body mass index (BMI, <18.5, 18.5 to <23, 23 to <25, ≥25 kg/m2 for HEXA, <23, 23 to <25, ≥25 kg/m2 for CAVAS and KARE), smoking status (never, <10, 10 to <20, 20 to <30, ≥30 pack-years for men; never, <5, 5 to <10, ≥10 pack-years for women for HEXA, never, past, current for men; never, ever for women for CAVAS, never, <10, 10 to <20, 20 to <30, ≥30 pack-years for men; non-current, 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, ≥60 g/d for men; never, ethanol <10, 10 to <20, ≥20 g/d for women for HEXA, non-current, current for CAVAS, never, ethanol <10, 10 to <20, 20 to <30, ≥30 g/d for men; non-current, current for women for KARE), education level (elementary school or below, middle school, high school or above), regular exercise (none, vigorous physical activity frequency 1 to 2, 3 to 4, 5 to 6, every day per week for HEXA, none, vigorous physical activity frequency 1 to 2, 3 to 6, every day per week for CAVAS, quartiles in MET-min/week for KARE), total energy intake (kcal/d, continuous), and total fat intake (g/d, continuous).
*Polygenic scores were calculated using 53,950 SNPs related to dyslipidemia weighted by relative effect (β coefficient).
†P value was obtained using the multivariate adjusted model.





Table S4. Pooled multivariate adjusted odds ratios (ORs) and 95% confidence intervals (CIs) for the risk of dyslipidemia by age, sex, BMI, and alcohol drinking according to ultra-processed food intake
	
	　
	Ultra-processed food intake (%E/d)
	
	

	
	per 5%E/d
	<5
	5 to <10
	10 to <15
	15 to <20
	≥20
	p for trend
	p for interaction

	Age (years)
	
	
	
	
	
	
	
	0.01†

	<50
	
	
	
	
	
	
	
	

	Case/total no.
	4,289/8,683
	581/1,071
	1,150/2,319
	1,102/2,205
	665/1,407
	791/1,681
	
	

	Multivariate adjusted model
	0.99 (0.96, 1.02)
	Reference
	0.92 (0.79, 1.08)
	0.98 (0.83, 1.15)
	0.85 (0.71, 1.02)
	0.89 (0.74, 1.06)
	0.16
	

	≥50
	
	
	
	
	
	
	
	

	Case/total no.
	5,560/11,361
	1,538/3,089
	1,735/3,607
	1,134/2,282
	577/1,191
	576/1,192
	
	

	Multivariate adjusted model
	1.02 (0.99, 1.05)
	Reference
	1.05 (0.95, 1.17)
	1.12 (1.00, 1.26)
	1.03 (0.89, 1.20)
	1.09 (0.94, 1.27)
	0.21
	

	Sex
	
	
	
	
	
	
	
	0.17†

	Men
	
	
	
	
	
	
	
	

	Case/total no.
	2,920/6,383
	654/1,381
	872/2,006
	670/1,401
	349/784
	375/811
	
	

	Multivariate adjusted model
	0.99 (0.95, 1.03)
	Reference
	0.90 (0.77, 1.05)
	1.04 (0.88, 1.23)
	0.86 (0.70, 1.06)
	0.93 (0.76, 1.15)
	0.63
	

	Women
	
	
	
	
	
	
	
	

	Case/total no.
	6,929/13,661
	1,465/2,779
	2,013/3,920
	1,566/3,086
	893/1,814
	992/2,062
	
	

	Multivariate adjusted model
	1.01 (0.99, 1.03)
	Reference
	1.09 (0.98, 1.21)
	1.12 (1.00, 1.25)
	1.02 (0.90, 1.17)
	1.06 (0.93, 1.21)
	0.86
	

	BMI (kg/m2)
	
	
	
	
	
	
	
	0.12†

	<25
	
	
	
	
	
	
	
	

	Case/total no.
	7,287/15,305
	1,517/3,096
	2,105/4,474
	1,663/3,458
	958/2,046
	1,044/2,231
	
	

	Multivariate adjusted model
	1.01 (0.99, 1.03)
	Reference
	1.04 (0.94, 1.14)
	1.11 (0.99, 1.23)
	1.02 (0.90, 1.15)
	1.07 (0.94, 1.21)
	0.43
	

	≥25
	
	
	
	
	
	
	
	

	Case/total no.
	2,561/4,737
	602/1,064
	780/1,452
	572/1,027
	284/552
	323/642
	
	

	Multivariate adjusted model
	0.98 (0.93, 1.02)
	Reference
	0.98 (0.83, 1.17)
	1.04 (0.86, 1.26)
	0.81 (0.64, 1.02)
	0.83 (0.66, 1.05)
	0.05
	

	Alcohol drinking
	
	
	
	
	
	
	
	0.46†

	Non-current
	
	
	
	
	
	
	
	

	Case/total no.
	5,337/10,760
	1,205/2,369
	1,549/3,133
	1,175/2,329
	665/1,370
	743/1,559
	
	

	Multivariate adjusted model
	1.02 (0.99, 1.04)
	Reference
	1.07 (0.95, 1.20)
	1.13 (1.00, 1.29)
	1.01 (0.86, 1.17)
	1.10 (0.94, 1.28)
	0.46
	

	Current
	
	
	
	
	
	
	
	

	Case/total no.
	4,482/9,219
	906/1,777
	1,325/2,775
	1,054/2,143
	576/1,221
	621/1,303
	
	

	Multivariate adjusted model
	0.99 (0.96, 1.02)
	Reference
	0.95 (0.83, 1.07)
	1.02 (0.89, 1.17)
	0.91 (0.77, 1.07)
	0.90 (0.76, 1.06)
	0.20
	

	Abbreviations: BMI, body mass index.
Fixed-effects model was used for pooled meta-analysis.
Multivariate adjusted model was adjusted for age (years, continuous), sex (men, women), body mass index (BMI, <18.5, 18.5 to <23, 23 to <25, ≥25 kg/m2 for HEXA, <23, 23 to <25, ≥25 kg/m2 for CAVAS and KARE), smoking status (never, <10, 10 to <20, 20 to <30, ≥30 pack-years for men; never, <5, 5 to <10, ≥10 pack-years for women for HEXA, never, past, current for men; never, ever for women for CAVAS, never, <10, 10 to <20, 20 to <30, ≥30 pack-years for men; non-current, 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, ≥60 g/d for men; never, ethanol <10, 10 to <20, ≥20 g/d for women for HEXA, non-current, current for CAVAS, never, ethanol <10, 10 to <20, 20 to <30, ≥30 g/d for men; non-current, current for women for KARE), education level (elementary school or below, middle school, high school or above), regular exercise (none, vigorous physical activity frequency 1 to 2, 3 to 4, 5 to 6, every day per week for HEXA, none, vigorous physical activity frequency 1 to 2, 3 to 6, every day per week for CAVAS, quartiles in MET-min/week for KARE), total energy intake (kcal/d, continuous), and total fat intake (g/d, continuous).
†P value was obtained using the multivariate adjusted model.





Table S5. Multivariate adjusted odds ratios (ORs) and 95% confidence intervals (CIs) for the risk of dyslipidemia according to ultra-processed food intake after excluding the participants who had dyslipidemia at the first follow-up
	　
	
	Ultra-processed food intake (%E/d)
	

	　
	per 5%E/d
	<5
	5 to <10
	10 to <15
	15 to <20
	≥20
	p for trend

	Pooled
	
	
	
	
	
	
	

	Case/total no.
	8,566/18,761
	1,756/3,797
	2,533/5,574
	1,983/4,234
	1,078/2,434
	1,216/2,722
	

	Age, sex adjusted model
	0.99 (0.97, 1.01)
	Reference
	1.01 (0.93, 1.10)
	1.06 (0.97, 1.16)
	0.93 (0.84, 1.04)
	0.96 (0.87, 1.07)
	0.19

	Multivariate adjusted model
	1.00 (0.98, 1.02)
	Reference
	1.03 (0.94, 1.12)
	1.09 (0.99, 1.20)
	0.98 (0.87, 1.09)
	1.01 (0.90, 1.13)
	0.86

	HEXA
	
	
	
	
	
	
	

	Case/total no.
	7,331/16,889
	1,432/3,284
	2,196/5,042
	1,738/3,877
	916/2,198
	1,049/2,488
	

	Age, sex adjusted model
	0.99 (0.97, 1.01)
	Reference
	1.01 (0.92, 1.10)
	1.06 (0.96, 1.17)
	0.93 (0.83, 1.04)
	0.95 (0.85, 1.05)
	0.14

	Multivariate adjusted model
	1.00 (0.98, 1.02)
	Reference
	1.02 (0.94, 1.12)
	1.08 (0.99, 1.20)
	0.97 (0.86, 1.09)
	1.00 (0.89, 1.12)
	0.69

	CAVAS
	
	
	
	
	
	
	

	Case/total no.
	360/824
	106/253
	117/271
	62/138
	35/84
	40/78
	

	Age, sex adjusted model
	1.03 (0.95, 1.13)
	Reference
	1.04 (0.73, 1.47)
	1.09 (0.71, 1.66)
	0.93 (0.56, 1.55)
	1.45 (0.86, 2.44)
	0.27

	Multivariate adjusted model
	1.03 (0.93, 1.14)
	Reference
	1.07 (0.75, 1.54)
	1.13 (0.72, 1.77)
	0.97 (0.57, 1.67)
	1.41 (0.78, 2.52)
	0.36

	KARE
	
	
	
	
	
	
	

	Case/total no.
	875/1,048
	218/260
	220/261
	183/219
	127/152
	127/156
	

	Age, sex adjusted model
	1.02 (0.92, 1.13)
	Reference
	1.07 (0.66, 1.73)
	1.03 (0.62, 1.70)
	1.02 (0.59, 1.79)
	0.91 (0.53, 1.58)
	0.70

	Multivariate adjusted model
	1.05 (0.93, 1.19)
	Reference
	1.15 (0.71, 1.88)
	1.15 (0.68, 1.97)
	1.20 (0.66, 2.19)
	1.03 (0.56, 1.91)
	0.95

	Abbreviations: HEXA, the Health Examinees; CAVAS, Cardiovascular Disease Association Study; KARE, the Korea Association Resource.
Fixed-effects model was used for pooled meta-analysis.
Multivariate adjusted model was adjusted for age (years, continuous), sex (men, women), body mass index (BMI, <18.5, 18.5 to <23, 23 to <25, ≥25 kg/m2 for HEXA, <23, 23 to <25, ≥25 kg/m2 for CAVAS and KARE), smoking status (never, <10, 10 to <20, 20 to <30, ≥30 pack-years for men; never, <5, 5 to <10, ≥10 pack-years for women for HEXA, never, past, current for men; never, ever for women for CAVAS, never, <10, 10 to <20, 20 to <30, ≥30 pack-years for men; non-current, 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, ≥60 g/d for men; never, ethanol <10, 10 to <20, ≥20 g/d for women for HEXA, non-current, current for CAVAS, never, ethanol <10, 10 to <20, 20 to <30, ≥30 g/d for men; non-current, current for women for KARE), education level (elementary school or below, middle school, high school or above), regular exercise (none, vigorous physical activity frequency 1 to 2, 3 to 4, 5 to 6, every day per week for HEXA, none, vigorous physical activity frequency 1 to 2, 3 to 6, every day per week for CAVAS, quartiles in MET-min/week for KARE), total energy intake (kcal/d, continuous), and total fat intake (g/d, continuous).





Table S6. Pooled multivariate adjusted odds ratios (ORs) and 95% confidence intervals (CIs) for the risk of dyslipidemia by tertiles of polygenic scores according to ultra-processed food intake
	　
	　
	Ultra-processed food intake (%E/d)
	
	

	Polygenic scores*
	per 5%E/d
	<5
	5 to <10
	10 to <15
	15 to <20
	≥20
	p for trend
	p for interaction

	Low polygenic scores
	
	
	
	
	
	
	
	0.74†

	Case/total no.
	3,010/6,680
	658/1,358
	909/2,032
	689/1,530
	346/832
	408/928
	
	

	Age, sex adjusted model
	0.98 (0.95, 1.02)
	Reference
	0.97 (0.84, 1.13)
	0.99 (0.85, 1.16)
	0.81 (0.67, 0.98)
	0.95 (0.79, 1.14)
	0.20
	

	Multivariate adjusted model
	1.00 (0.96, 1.03)
	Reference
	0.98 (0.85, 1.14)
	1.01 (0.86, 1.19)
	0.85 (0.70, 1.04)
	0.99 (0.81, 1.20)
	0.51
	

	Medium polygenic scores
	
	
	
	
	
	
	
	

	Case/total no.
	3,341/6,682
	705/1,429
	975/1,961
	757/1,462
	437/868
	467/962
	
	

	Age, sex adjusted model
	1.00 (0.97, 1.03)
	Reference
	1.11 (0.96, 1.28)
	1.17 (1.00, 1.37)
	1.06 (0.88, 1.27)
	1.06 (0.89, 1.27)
	0.76
	

	Multivariate adjusted model
	1.02 (0.98, 1.05)
	Reference
	1.14 (0.98, 1.32)
	1.21 (1.02, 1.42)
	1.12 (0.92, 1.36)
	1.13 (0.93, 1.37)
	0.38
	

	High polygenic scores
	
	
	
	
	
	
	
	

	Case/total no.
	3,498/6,682
	756/1,373
	1,001/1,933
	790/1,495
	459/898
	492/983
	
	

	Age, sex adjusted model
	0.99 (0.96, 1.02)
	Reference
	0.95 (0.82, 1.10)
	1.03 (0.88, 1.21)
	0.92 (0.77, 1.10)
	0.88 (0.73, 1.05)
	0.18
	

	Multivariate adjusted model
	1.04 (0.90, 1.20)
	Reference
	0.95 (0.82, 1.11)
	1.07 (0.91, 1.26)
	0.95 (0.78, 1.14)
	0.91 (0.75, 1.10)
	0.38
	

	Fixed-effects model was used for pooled meta-analysis.
Multivariate adjusted model was adjusted for age (years, continuous), sex (men, women), body mass index (BMI, <18.5, 18.5 to <23, 23 to <25, ≥25 kg/m2 for HEXA, <23, 23 to <25, ≥25 kg/m2 for CAVAS and KARE), smoking status (never, <10, 10 to <20, 20 to <30, ≥30 pack-years for men; never, <5, 5 to <10, ≥10 pack-years for women for HEXA, never, past, current for men; never, ever for women for CAVAS, never, <10, 10 to <20, 20 to <30, ≥30 pack-years for men; non-current, 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, ≥60 g/d for men; never, ethanol <10, 10 to <20, ≥20 g/d for women for HEXA, non-current, current for CAVAS, never, ethanol <10, 10 to <20, 20 to <30, ≥30 g/d for men; non-current, current for women for KARE), education level (elementary school or below, middle school, high school or above), regular exercise (none, vigorous physical activity frequency 1 to 2, 3 to 4, 5 to 6, every day per week for HEXA, none, vigorous physical activity frequency 1 to 2, 3 to 6, every day per week for CAVAS, quartiles in MET-min/week for KARE), total energy intake (kcal/d, continuous), and total fat intake (g/d, continuous).
*Polygenic scores were calculated using 53,950 SNPs related to dyslipidemia weighted by relative effect (β coefficient).
†P value was obtained using the multivariate adjusted model.





Table S7. Pooled multivariate adjusted odds ratios (ORs) and 95% confidence intervals (CIs) for the risk of dyslipidemia by genetic risk scores according to ultra-processed food intake
	　
	　
	Ultra-processed food intake (%E/d)
	
	

	Genetic risk scores*
	per 5%E/d
	<5
	5 to <10
	10 to <15
	15 to <20
	≥20
	p for trend
	p for interaction

	Low genetic risk scores
	
	
	
	
	
	
	
	0.70†

	Case/total no.
	4,493/10,032
	948/2,016
	1,331/3,010
	1,030/2,287
	569/1,303
	615/1,416
	
	

	Age, sex adjusted model
	1.00 (0.97, 1.02)
	Reference
	1.00 (0.88, 1.12)
	1.02 (0.90, 1.16)
	0.93 (0.80, 1.08)
	0.96 (0.82, 1.11)
	0.35
	

	Multivariate adjusted model
	1.02 (0.99, 1.05)
	Reference
	1.03 (0.91, 1.16)
	1.07 (0.93, 1.22)
	1.00 (0.85, 1.17)
	1.03 (0.88, 1.21)
	0.83
	

	High genetic risk scores
	
	
	
	
	
	
	
	

	Case/total no.
	5,356/10,012
	1,171/2,144
	1,554/2,916
	1,206/2,200
	673/1,295
	752/1,457
	
	

	Age, sex adjusted model
	0.99 (0.96, 1.01)
	Reference
	1.03 (0.92, 1.16)
	1.13 (1.00, 1.29)
	0.95 (0.82, 1.10)
	0.98 (0.85, 1.14)
	0.48
	

	Multivariate adjusted model
	0.99 (0.97, 1.02)
	Reference
	1.04 (0.92, 1.17)
	1.15 (1.01, 1.31)
	0.96 (0.82, 1.12)
	1.00 (0.85, 1.17)
	0.73
	

	Fixed-effects model was used for pooled meta-analysis.
Multivariate adjusted model was adjusted for age (years, continuous), sex (men, women), body mass index (BMI, <18.5, 18.5 to <23, 23 to <25, ≥25 kg/m2 for HEXA, <23, 23 to <25, ≥25 kg/m2 for CAVAS and KARE), smoking status (never, <10, 10 to <20, 20 to <30, ≥30 pack-years for men; never, <5, 5 to <10, ≥10 pack-years for women for HEXA, never, past, current for men; never, ever for women for CAVAS, never, <10, 10 to <20, 20 to <30, ≥30 pack-years for men; non-current, 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, ≥60 g/d for men; never, ethanol <10, 10 to <20, ≥20 g/d for women for HEXA, non-current, current for CAVAS, never, ethanol <10, 10 to <20, 20 to <30, ≥30 g/d for men; non-current, current for women for KARE), education level (elementary school or below, middle school, high school or above), regular exercise (none, vigorous physical activity frequency 1 to 2, 3 to 4, 5 to 6, every day per week for HEXA, none, vigorous physical activity frequency 1 to 2, 3 to 6, every day per week for CAVAS, quartiles in MET-min/week for KARE), total energy intake (kcal/d, continuous), and total fat intake (g/d, continuous).
*Genetic risk scores were calculated using fourteen SNPs related to dyslipidemia weighted by relative effect (β coefficient).
†P value was obtained using the multivariate adjusted model.





Table S8. Aggregated multivariate adjusted odds ratios (ORs) and 95% confidence intervals (CIs) for the risk of dyslipidemia according to ultra-processed food intake
	
	　 
	Ultra-processed food intake (%E/d)
	

	
	per 5%E/d
	<5
	5 to <10
	10 to <15
	15 to <20
	20 to <30
	≥30
	p for trend

	Aggregated
	
	
	
	
	
	
	
	

	Case/total no.
	9,849/20,044
	2,119/4,160
	2,885/5,926
	2,236/4,487
	1,242/2,598
	681/1,441
	686/1,432
	

	Age, sex adjusted model
	0.98 (0.96, 1.00)
	Reference
	0.92 (0.85, 0.99)
	0.96 (0.88, 1.04)
	0.88 (0.80, 0.97)
	0.86 (0.76, 0.98)
	0.88 (0.78, 0.99)
	0.01

	Multivariate adjusted model
	0.99 (0.97, 1.00)
	Reference
	0.95 (0.87, 1.03)
	1.01 (0.92, 1.10)
	0.93 (0.84, 1.03)
	0.90 (0.79, 1.02)
	0.91 (0.80, 1.04)
	0.11

	Multivariate adjusted model was adjusted for age (years, continuous), sex (men, women), body mass index (BMI, <18.5, 18.5 to <23, 23 to <25, ≥25 kg/m2), smoking status (none, <10, 10 to <20, 20 to <30, ≥30 pack-years for men; none, <5, 5 to <10, ≥10 pack-years for women), alcohol drinking (none, ethanol <10, 10 to <20, 20 to <30, 30 to <40, 40 to <50, 50 to <60, ≥60 g/d for men; none, ethanol <10, 10 to <20, ≥20 g/d for women), education level (elementary school or below, middle school, high school or above), regular exercise (none, vigorous physical activity frequency 1 to 2, 3 to 4, 5 to 6, every day per week), total energy intake (kcal/d, continuous), and total fat intake (g/d, continuous).
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