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Supplementary methods:
1. Macronutrients at breakfast and dinner consumption per 1000 kcal per day, which were multiplied by 1000 and then divided by energy intake per day (cup/ounce/tsp per 1000kcal per day). ΔEnergy = energy consumption at dinner - energy consumption at breakfast.  ΔMacronutrients = Δmacronutrients at dinner*1000/energy intake per day - Δmacronutrients at breakfast*1000/energy intake per day. Logistic regression models were performed to examine the associations between ΔEnergy and ΔMacronutrients and obesity. 
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Supplementary Table 1 Main food groups and subcategories
	Food groups
	Subcategories
	Food description

	High-quality carbohydrates
	Whole grains
	Whole grains (oz. eq.)

	
	Legumes
	Legumes computed as vegetables (cup eq.)

	
	Whole fruits
	Intact fruits (whole or cut) (cup eq.)

	
	Non-starchy vegetables
	Dark green vegetables, total red and orange vegetables (cup eq.)

	Low-quality carbohydrates
	Refined grains
	Refined or non-whole grains (oz. eq.)

	
	Fruit juice
	Fruit juices, citrus and non citrus (cup eq.)

	
	Potato
	White potatoes (cup eq.)

	
	Other starchy vegetables 
	Other starchy vegetables, excluding white potatoes (cup eq.)

	
	Added sugars
	Foods defined as added sugars (tsp. eq.)

	Animal protein
	Red meat
	Beef, veal, pork, lamb, game meat; excludes organ meats and cured meat (oz. eq.)

	
	Processed meat
	Cured/luncheon meat made from beef, pork, or poultry (oz. eq.)

	
	Poultry
	Chicken, turkey, Cornish hens, and game birds; excludes organ meats and cured meat (oz. eq.)

	
	Marine
	Marine (finfish, shellfish, and other seafood) (oz. eq.)

	
	Dairy 
	Total milk, yogurt, cheese, and whey (cup eq.)

	
	Eggs
	Eggs (chicken, duck, goose, quail) and egg substitutes (oz. eq.)

	Plant protein
	Whole grains
	As above

	
	Refined grains
	As above

	
	Legumes
	As above

	
	Nuts
	Peanuts, tree nuts, and seeds, excludes coconut (oz. eq.)

	
	Soy
		Soy products, excluding calcium fortified soy milk and immature soybeans (oz. eq.)


oz, ounce; eq, equivalent.













Supplementary Table 2 Association of ratio of energy and macronutrients at breakfast with general obesity, morbid obesity, and abdominal obesity 
	Ratio at breakfast
	General obesity
	Morbid obesity
	Abdominal obesity

	Energy
	
	
	

	Q1 (0.00 to 0.10)
	1.00 (ref)
	1.00 (ref)
	1.00 (ref)

	Q2 (0.10 to 0.19)
	0.91 (0.80;1.04)
	1.05 (0.82;1.36)
	0.95 (0.82;1.09)

	Q3 (0.19 to 0.30)
	0.91 (0.80;1.03)
	0.95 (0.76;1.19)
	0.90 (0.78;1.03)

	Q4 (0.30 to 1.00)
	0.94 (0.83;1.07)
	0.98 (0.76;1.26)
	0.88 (0.75;1.03)

	P for trend
	0.508
	0.621
	0.090

	Carbohydrate
	
	
	

	Q1 (0.00 to 0.11)
	1.00 (ref)
	1.00 (ref)
	1.00 (ref)

	Q2 (0.11 to 0.21)
	0.96 (0.85;1.09)
	0.91 (0.73;1.15)
	0.96 (0.85;1.09)

	Q3 (0.21 to 0.34)
	0.92 (0.79;1.07)
	0.89 (0.70;1.12)
	0.90 (0.79;1.01)

	Q4 (0.34 to 1.00)
	1.01 (0.88;1.15)
	0.83 (0.65;1.05)
	0.97 (0.84;1.12)

	P for trend
	0.802
	0.108
	0.634

	High-quality carbohydrate
	
	
	

	Q1 (0.00 to 0.00)
	1.00 (ref)
	1.00 (ref)
	1.00 (ref)

	Q2 (0.00 to 0.16)
	0.87 (0.77;1.00)
	1.13 (0.90;1.40)
	0.93 (0.83;1.05)

	Q3 (0.16 to 0.36)
	0.85 (0.75;0.95)
	0.91 (0.73;1.14)
	0.84 (0.75;0.94)

	Q4 (0.36 to 1.00)
	0.89 (0.80;1.00)
	0.90 (0.72;1.11)
	0.87 (0.77;0.98)

	P for trend
	0.139
	0.113
	0.034

	Low-quality carbohydrate
	
	
	

	Q1 (0.00 to 0.10)
	1.00 (ref)
	1.00 (ref)
	1.00 (ref)

	Q2 (0.10 to 0.20)
	0.88 (0.78;0.99)
	1.01 (0.81;1.27)
	0.90 (0.80;1.01)

	Q3 (0.20 to 0.33)
	0.93 (0.83;1.05)
	1.06 (0.84;1.34)
	0.87 (0.77;0.99)

	Q4 (0.33 to 1.00)
	0.95 (0.83;1.08)
	1.10 (0.87;1.40)
	0.88 (0.78;1.00)

	P for trend
	0.741
	0.339
	0.066

	Fat
	
	
	

	Q1 (0.00 to 0.06)
	1.00 (ref)
	1.00 (ref)
	1.00 (ref)

	Q2 (0.06 to 0.16)
	0.93 (0.81;1.07)
	1.15 (0.87;1.52)
	0.95 (0.83;1.09)

	Q3 (0.16 to 0.30)
	1.03 (0.90;1.17)
	0.91 (0.71;1.16)
	0.94 (0.81;1.08)

	Q4 (0.30 to 1.00)
	0.96 (0.83;1.10)
	0.91 (0.70;1.18)
	0.91 (0.78;1.06)

	P for trend
	0.970
	0.079
	0.236

	SFA
	
	
	

	Q1 (0.00 to 0.06)
	1.00 (ref)
	1.00 (ref)
	1.00 (ref)

	Q2 (0.06 to 0.17)
	1.03 (0.90;1.17)
	1.07 (0.83;1.38)
	1.01 (0.87;1.16)

	Q3 (0.17 to 0.33)
	1.05 (0.93;1.18)
	0.91 (0.71;1.18)
	0.93 (0.81;1.07)

	Q4 (0.33 to 1.00)
	1.01 (0.89;1.15)
	0.88 (0.69;1.12)
	0.91 (0.79;1.06)

	P for trend
	0.895
	0.071
	0.119

	USFA
	
	
	

	Q1 (0.00 to 0.05)
	1.00 (ref)
	1.00 (ref)
	1.00 (ref)

	Q2 (0.05 to 0.15)
	0.94 (0.80;1.10)
	1.07 (0.83;1.40)
	0.95 (0.82;1.09)

	Q3 (0.15 to 0.29)
	0.99 (0.86;1.14)
	0.91 (0.71;1.16)
	0.97 (0.84;1.13)

	Q4 (0.29 to 1.00)
	0.97 (0.83;1.13)
	0.85 (0.68;1.07)
	0.92 (0.79;1.08)

	P for trend
	0.962
	0.027
	0.404

	Protein
	
	
	

	Q1 (0.00 to 0.07)
	1.00 (ref)
	1.00 (ref)
	1.00 (ref)

	Q2 (0.07 to 0.16)
	1.05 (0.92;1.20)
	1.04 (0.81;1.34)
	1.01 (0.88;1.17)

	Q3 (0.16 to 0.28)
	0.95 (0.83;1.09)
	0.88 (0.70;1.11)
	0.94 (0.81;1.10)

	Q4 (0.28 to 1.00)
	0.94 (0.82;1.08)
	0.93 (0.73;1.20)
	0.88 (0.76;1.02)

	P for trend
	0.117
	0.286
	0.035

	Animal protein
	
	
	

	Q1 (0.00 to 0.02)
	1.00 (ref)
	1.00 (ref)
	1.00 (ref)

	Q2 (0.02 to 0.10)
	0.99 (0.90;1.09)
	1.03 (0.82;1.29)
	0.94 (0.84;1.05)

	Q3 (0.10 to 0.24)
	0.98 (0.88;1.08)
	1.19 (0.97;1.47)
	0.96 (0.85;1.09)

	Q4 (0.24 to 1.00)
	1.05 (0.93;1.18)
	1.06 (0.84;1.35)
	0.90 (0.78;1.02)

	P for trend
	0.406
	0.539
	0.181

	Plant protein
	
	
	

	Q1 (0.00 to 0.11)
	1.00 (ref)
	1.00 (ref)
	1.00 (ref)

	Q2 (0.11 to 0.23)
	0.95 (0.84;1.08)
	1.17 (0.95;1.44)
	0.98 (0.87;1.10)

	Q3 (0.23 to 0.36)
	0.96 (0.86;1.07)
	1.18 (0.95;1.47)
	0.97 (0.88;1.08)

	Q4 (0.36 to 1.00)
	1.15 (1.02;1.29)
	1.15 (0.91;1.45)
	1.03 (0.92;1.16)

	P for trend
	0.025
	0.214
	0.632


Adjustments included age, sex, ethnicity, income, education, exercise, smoke, alcohol intake, supplement use, medication use for lower blood sugar, medication use for hypertension, medication use for cholesterol, and total intake of energy, fat, protein, SFA, high-quality carbohydrate, animal protein, dietary fiber, dietary cholesterol, AHEI; Q, quartile.


















Supplementary Table 3 Association of the ratio of energy and macronutrients at dinner with general obesity, morbid obesity, and abdominal obesity 
	Ratio at dinner 
	General obesity
	Morbid obesity
	Abdominal obesity

	Energy
	
	
	

	Q1 (0.00 to 0.22)
	1.00 (ref)
	1.00 (ref)
	1.00 (ref)

	Q2 (0.22 to 0.34)
	1.03 (0.92;1.16)
	1.11 (0.89;1.39)
	1.00 (0.90;1.11)

	Q3 (0.34 to 0.50)
	1.07 (0.94;1.21)
	1.08 (0.85;1.37)
	1.05 (0.94;1.18)

	Q4 (0.50 to 1.00)
	0.99 (0.88;1.11)
	1.20 (0.98;1.49)
	1.06 (0.94;1.19)

	P for trend
	0.856
	0.106
	0.253

	Carbohydrate
	
	
	

	Q1 (0.00 to 0.18)
	1.00 (ref)
	1.00 (ref)
	1.00 (ref)

	Q2 (0.18 to 0.31)
	1.03 (0.90;1.18)
	1.08 (0.85;1.36)
	0.95 (0.84;1.07)

	Q3 (0.30 to 0.46)
	0.96 (0.84;1.09)
	1.06 (0.84;1.32)
	0.97 (0.86;1.10)

	Q4 (0.46 to 1.00)
	1.02 (0.90;1.15)
	1.10 (0.89;1.36)
	1.05 (0.94;1.18)

	P for trend
	0.904
	0.393
	0.261

	High-quality carbohydrate
	
	
	

	Q1 (0.00 to 0.17)
	1.00 (ref)
	1.00 (ref)
	1.00 (ref)

	Q2 (0.16 to 0.33)
	0.97 (0.85;1.10)
	0.83 (0.65;1.07)
	0.85 (0.75;0.96)

	Q3 (0.33 to 0.52)
	0.94 (0.84;1.05)
	0.82 (0.65;1.02)
	0.88 (0.78;0.99)

	Q4 (0.52 to 1.00)
	0.99 (0.86;1.12)
	0.97 (0.77;1.21)
	0.93 (0.83;1.05)

	P for trend
	0.918
	0.936
	0.657

	Low-quality carbohydrate
	
	
	

	Q1 (0.00 to 0.16)
	1.00 (ref)
	1.00 (ref)
	1.00 (ref)

	Q2 (0.16 to 0.28)
	0.94 (0.84;1.05)
	0.98 (0.77;1.23)
	0.90 (0.79;1.01)

	Q3 (0.28 to 0.42)
	1.05 (0.92;1.20)
	0.95 (0.77;1.16)
	1.01 (0.89;1.15)

	Q4 (0.42 to 1.00)
	1.08 (0.97;1.20)
	1.17 (0.95;1.44)
	1.10 (0.98;1.24)

	P for trend
	0.055
	0.142
	0.031

	Fat
	
	
	

	Q1 (0.00 to 0.20)
	1.00 (ref)
	1.00 (ref)
	1.00 (ref)

	Q2 (0.20 to 0.36)
	1.06 (0.94;1.19)
	1.18 (0.94;1.48)
	1.07 (0.96;1.20)

	Q3 (0.36 to 0.55)
	1.03 (0.92;1.15)
	1.00 (0.79;1.27)
	1.05 (0.93;1.17)

	Q4 (0.55 to 1.00)
	0.99 (0.88;1.12)
	1.28 (1.01;1.63)
	1.07 (0.95;1.21)

	P for trend
	0.727
	0.092
	0.318

	SFA
	
	
	

	Q1 (0.00 to 0.19)
	1.00 (ref)
	1.00 (ref)
	1.00 (ref)

	Q2 (0.19 to 0.34)
	1.04 (0.93;1.16)
	1.23 (1.00;1.51)
	1.06 (0.94;1.19)

	Q3 (0.34 to 0.56)
	1.12 (0.99;1.25)
	1.12 (0.89;1.40)
	1.09 (0.98;1.22)

	Q4 (0.56 to 1.00)
	0.96 (0.86;1.08)
	1.26 (1.01;1.56)
	1.08 (0.96;1.22)

	P for trend
	0.608
	0.102
	0.149

	USFA
	
	
	

	Q1 (0.00 to 0.19)
	1.00 (ref)
	1.00 (ref)
	1.00 (ref)

	Q2 (0.19 to 0.35)
	1.02 (0.92;1.15)
	1.06 (0.85;1.32)
	1.02 (0.91;1.15)

	Q3 (0.35 to 0.56)
	1.00 (0.89;1.13)
	1.06 (0.83;1.35)
	1.08 (0.96;1.21)

	Q4 (0.56 to 1.00)
	0.98 (0.87;1.10)
	1.15 (0.91;1.45)
	1.03 (0.92;1.16)

	P for trend
	0.679
	0.238
	0.461

	Protein
	
	
	

	Q1 (0.00 to 0.24)
	1.00 (ref)
	1.00 (ref)
	1.00 (ref)

	Q2 (0.24 to 0.41)
	0.97 (0.87;1.08)
	1.25 (1.03;1.51)
	1.05 (0.95;1.17)

	Q3 (0.41 to 0.61)
	0.98 (0.88;1.10)
	1.29 (1.03;1.60)
	1.08 (0.97;1.20)

	Q4 (0.61 to 1.00)
	0.97 (0.86;1.10)
	1.17 (0.95;1.45)
	1.05 (0.93;1.18)

	P for trend
	0.796
	0.206
	0.400

	Animal protein
	
	
	

	Q1 (0.00 to 0.33)
	1.00 (ref)
	1.00 (ref)
	1.00 (ref)

	Q2 (0.33 to 0.51)
	0.97 (0.87;1.08)
	1.12 (0.91;1.38)
	0.98 (0.87;1.10)

	Q3 (0.51 to 0.69)
	1.03 (0.92;1.15)
	1.23 (1.00;1.52)
	1.12 (1.01;1.24)

	Q4 (0.69 to 1.00)
	0.90 (0.82;1.01)
	1.06 (0.86;1.32)
	0.95 (0.85;1.07)

	P for trend
	0.092
	0.389
	0.929

	Plant protein
	
	
	

	Q1 (0.00 to 0.20)
	1.00 (ref)
	1.00 (ref)
	1.00 (ref)

	Q2 (0.20 to 0.34)
	0.87 (0.78;0.97)
	1.10 (0.88;1.37)
	1.02 (0.92;1.14)

	Q3 (0.34 to 0.49)
	0.95 (0.85;1.06)
	1.07 (0.87;1.31)
	1.04 (0.93;1.16)

	Q4 (0.49 to 1.00)
	0.94 (0.84;1.05)
	1.19 (0.97;1.47)
	1.09 (0.97;1.22)

	P for trend
	0.658
	0.103
	0.110


Adjustments included age, sex, ethnicity, income, education, exercise, smoke, alcohol intake, supplement use, medication use for lower blood sugar, medication use for hypertension, medication use for cholesterol, and total intake of energy, fat, protein, SFA, high-quality carbohydrate, animal protein, dietary fiber, dietary cholesterol, AHEI and breakfast skipping; Q, quartile.



















Supplementary Table 4 Association of Δ Ratio of energy and macronutrients with general obesity, morbid obesity, and abdominal obesity in participants without breakfast skipping 
	Δ Ratio 
	General obesity
	Morbid obesity
	Abdominal obesity

	Energy
	
	
	

	Q1 (-1.78 to -0.05)
	1.00 (ref)
	1.00 (ref)
	1.00 (ref)

	Q2 (-0.05 to 0.12)
	1.03 (0.91;1.16)
	1.26 (0.99;1.62)
	1.16 (1.02;1.31)

	Q3 (0.12 to 0.29)
	1.10 (0.98;1.23)
	1.07 (0.82;1.40)
	1.12 (0.98;1.28)

	Q4 (0.29 to 2.00)
	0.96 (0.84;1.09)
	1.29 (0.99;1.67)
	1.12 (0.97;1.29)

	P for trend
	0.588
	0.149
	0.209

	Carbohydrate
	
	
	

	Q1 (-1.87 to -0.12)
	1.00 (ref)
	1.00 (ref)
	1.00 (ref)

	Q2 (-0.12 to 0.05)
	0.99 (0.90;1.10)
	0.88 (0.69;1.14)
	0.96 (0.86;1.08)

	Q3 (0.05 to 0.22)
	1.03 (0.92;1.15)
	0.97 (0.73;1.28)
	1.01 (0.91;1.14)

	Q4 (0.23 to 2.00)
	1.05 (0.93;1.17)
	0.97 (0.76;1.24)
	1.12 (0.99;1.28)

	P for trend
	0.339
	0.927
	0.040

	High-quality carbohydrate
	
	
	

	Q1 (-2.00 to -0.14)
	1.00 (ref)
	1.00 (ref)
	1.00 (ref)

	Q2 (-0.14 to 0.10)
	1.02 (0.89;1.17)
	1.17 (0.91;1.49)
	1.00 (0.88;1.12)

	Q3 (0.10 to 0.37)
	0.91 (0.82;1.02)
	1.01 (0.81;1.26)
	1.00 (0.88;1.14)

	Q4 (0.37 to 2.00)
	1.10 (0.97;1.26)
	1.18 (0.96;1.45)
	1.08 (0.95;1.23)

	P for trend
	0.217
	0.242
	0.194

	Low-quality carbohydrate
	
	
	

	Q1 (-1.44 to -0.10)
	1.00 (ref)
	1.00 (ref)
	1.00 (ref)

	Q2 (-0.10 to 0.06)
	0.91 (0.80;1.03)
	0.88 (0.69;1.12)
	0.88 (0.78;1.00)

	Q3 (0.06 to 0.25)
	1.04 (0.91;1.18)
	0.74 (0.59;0.93)
	1.04 (0.91;1.17)

	Q4 (0.25 to 2.00)
	1.04 (0.92;1.18)
	0.99 (0.77;1.28)
	1.12 (1.00;1.26)

	P for trend
	0.199
	0.882
	0.007

	Fat
	
	
	

	Q1 (-2.00 to -0.05)
	1.00 (ref)
	1.00 (ref)
	1.00 (ref)

	Q2 (-0.05 to 0.15)
	1.01 (0.90;1.12)
	1.08 (0.84;1.40)
	1.14 (1.02;1.27)

	Q3 (0.15 to 0.37)
	1.07 (0.96;1.20)
	1.02 (0.79;1.32)
	1.10 (0.97;1.25)

	Q4 (0.37 to 2.00)
	0.92 (0.81;1.05)
	1.21 (0.94;1.56)
	1.12 (0.97;1.29)

	P for trend
	0.321
	0.187
	0.206

	SFA
	
	
	

	Q1 (-2.00 to -0.09)
	1.00 (ref)
	1.00 (ref)
	1.00 (ref)

	Q2 (-0.09 to 0.12)
	0.96 (0.87;1.07)
	0.97 (0.75;1.25)
	1.07 (0.95;1.22)

	Q3 (0.12 to 0.36)
	1.04 (0.94;1.16)
	1.01 (0.79;1.30)
	1.11 (0.99;1.24)

	Q4 (0.36 to 2.00)
	0.92 (0.81;1.05)
	1.10 (0.86;1.40)
	1.12 (0.99;1.28)

	P for trend
	0.386
	0.331
	0.069

	USFA
	
	
	

	Q1 (-2.00 to -0.05)
	1.00 (ref)
	1.00 (ref)
	1.00 (ref)

	Q2 (-0.05 to 0.16)
	1.06 (0.95;1.19)
	1.12 (0.85;1.47)
	1.14 (1.02;1.28)

	Q3 (0.16 to 0.38)
	1.02 (0.90;1.14)
	0.96 (0.74;1.24)
	1.08 (0.95;1.22)

	Q4 (0.38 to 2.00)
	0.95 (0.84;1.09)
	1.21 (0.95;1.55)
	1.10 (0.96;1.25)

	P for trend
	0.337
	0.215
	0.328

	Protein
	
	
	

	Q1 (-2.00 to- 0.01)
	1.00 (ref)
	1.00 (ref)
	1.00 (ref)

	Q2 (-0.01 to 0.20)
	1.11 (0.98;1.25)
	1.35 (1.05;1.73)
	1.15 (1.01;1.32)

	Q3 (0.20 to 0.42)
	1.03 (0.91;1.17)
	1.41 (1.10;1.80)
	1.13 (1.00;1.27)

	Q4 (0.42 to 2.00)
	1.03 (0.90;1.19)
	1.13 (0.87;1.47)
	1.13 (0.98;1.31)

	P for trend
	0.936
	0.521
	0.148

	Animal protein
	
	
	

	Q1 (-2.00 to 0.11)
	1.00 (ref)
	1.00 (ref)
	1.00 (ref)

	Q2 (0.11 to 0.36)
	1.04 (0.91;1.18)
	1.14 (0.88;1.48)
	1.13 (0.99;1.29)

	Q3 (0.36 to 0.58)
	1.00 (0.88;1.13)
	1.10 (0.86;1.41)
	1.04 (0.91;1.19)

	Q4 (0.58 to 2.00)
	0.97 (0.87;1.09)
	0.90 (0.71;1.14)
	1.03 (0.90;1.17)

	P for trend
	0.531
	0.320
	0.981

	Plant protein
	
	
	

	Q1 (-2.00 to -0.12)
	1.00 (ref)
	1.00 (ref)
	1.00 (ref)

	Q2 (-0.12 to 0.08)
	0.91 (0.81;1.02)
	1.07 (0.85;1.34)
	1.06 (0.94;1.20)

	Q3 (0.08 to 0.28)
	0.92 (0.81;1.04)
	0.88 (0.70;1.11)
	1.05 (0.92;1.19)

	Q4 (0.28 to 2.00)
	0.89 (0.78;1.01)
	1.13 (0.91;1.39)
	1.08 (0.95;1.22)

	P for trend
	0.103
	0.419
	0.262


Adjustments included age, sex, ethnicity, income, education, exercise, smoke, alcohol intake, supplement use, medication use for lower blood sugar, medication use for hypertension, medication use for cholesterol, and total intake of energy, fat, protein, SFA, high-quality carbohydrate, animal protein, dietary fiber, dietary cholesterol, AHEI; Q, quartile.

















Supplementary Table 5 Association of Δ Ratio of energy and macronutrients with general obesity, morbid obesity, and abdominal obesity in participants without dinner skipping 
	Δ Ratio 
	General obesity
	Morbid obesity
	Abdominal obesity

	Energy
	
	
	

	Q1 (-1.52 to 0.02)
	1.00 (ref)
	1.00 (ref)
	1.00 (ref)

	Q2 (0.02 to 0.18)
	1.05 (0.94;1.17)
	1.19 (0.92;1.54)
	1.09 (0.98;1.22)

	Q3 (0.18 to 0.35)
	1.03 (0.92;1.15)
	1.13 (0.89;1.44)
	1.08 (0.96;1.21)

	Q4 (0.36 to 2.00)
	1.00 (0.88;1.14)
	1.18 (0.93;.51)
	1.11 (0.97;1.27)

	P for trend
	0.914
	0.242
	0.193

	Carbohydrate
	
	
	

	Q1 (-1.77 to -0.05)
	1.00 (ref)
	1.00 (ref)
	1.00 (ref)

	Q2 (-0.05 to 0.11)
	1.10 (0.99;1.22)
	0.86 (0.67;1.09)
	1.04 (0.93;1.16)

	Q3 (0.11 to 0.30)
	1.01 (0.91;1.13)
	1.07 (0.84;1.35)
	1.03 (0.91;1.17)

	Q4 (0.30 to 2.00)
	1.03 (0.91;1.17)
	0.96 (0.76;1.20)
	1.06 (0.94;1.21)

	P for trend
	0.869
	0.911
	0.358

	High-quality carbohydrate
	
	
	

	Q1 (-2.00 to -0.10)
	1.00 (ref)
	1.00 (ref)
	1.00 (ref)

	Q2 (-0.10 to 0.14)
	1.04 (0.91;1.19)
	0.98 (0.75;1.29)
	0.98 (0.87;1.10)

	Q3 (0.14 to 0.41)
	0.96 (0.84;1.09)
	0.95 (0.78;1.17)
	0.99 (0.87;1.12)

	Q4 (0.41 to 2.00)
	1.09 (0.96;1.24)
	1.05 (0.85;1.29)
	1.08 (0.95;1.24)

	P for trend
	0.263
	0.599
	0.147

	Low-quality carbohydrate
	
	
	

	Q1 (-1.39 to- 0.07)
	1.00 (ref)
	1.00 (ref)
	1.00 (ref)

	Q2 (-0.07 to 0.10)
	0.95 (0.83;1.08)
	0.95 (0.76;1.20)
	0.93 (0.83;1.05)

	Q3 (0.10 to 0.28)
	1.06 (0.92;1.22)
	0.79 (0.63;0.98)
	1.07 (0.95;1.20)

	Q4 (0.28 to 1.97)
	1.06 (0.93;1.21)
	1.09 (0.86;1.37)
	1.14 (1.01;1.29)

	P for trend
	0.160
	0.596
	0.007

	Fat
	
	
	

	Q1 (-2.00 to 0.03)
	1.00 (ref)
	1.00 (ref)
	1.00 (ref)

	Q2 (0.03 to 0.21)
	0.94 (0.84;1.06)
	1.08 (0.85;1.37)
	1.08 (0.94;1.24)

	Q3 (0.21 to 0.43)
	1.09 (0.98;1.22)
	1.07 (0.84;1.37)
	1.07 (0.96;1.20)

	Q4 (0.43 to 2.00)
	0.92 (0.80;1.06)
	1.28 (1.02;1.61)
	1.12 (0.97;1.29)

	P for trend
	0.536
	0.035
	0.116

	SFA
	
	
	

	Q1 (-2.00 to -0.01)
	1.00 (ref)
	1.00 (ref)
	1.00 (ref)

	Q2 (-0.01 to 0.19)
	0.99 (0.88;1.11)
	1.08 (0.85;1.38)
	1.10 (0.97;1.25)

	Q3 (0.19 to 0.43)
	1.09 (0.98;1.21)
	1.04 (0.83;1.30)
	1.10 (0.98;1.24)

	Q4 (0.43 to 2.00)
	0.94 (0.83;1.07)
	1.29 (1.06;1.57)
	1.14 (1.01;1.29)

	P for trend
	0.563
	0.013
	0.049

	USFA
	
	
	

	Q1 (-2.00 to 0.03)
	1.00 (ref)
	1.00 (ref)
	1.00 (ref)

	Q2 (0.03 to 0.22)
	0.96 (0.85;1.07)
	1.13 (0.89;1.44)
	1.08 (0.96;1.23)

	Q3 (0.22 to 0.44)
	0.97 (0.86;1.09)
	1.01 (0.78;1.31)
	1.05 (0.93;1.18)

	Q4 (0.44 to 2.00)
	0.93 (0.81;1.07)
	1.26 (1.01;1.59)
	1.09 (0.95;1.24)

	P for trend
	0.376
	0.076
	0.263

	Protein
	
	
	

	Q1 (-2.00 to 0.08)
	1.00 (ref)
	1.00 (ref)
	1.00 (ref)

	Q2 (0.08 to 0.27)
	1.12 (1.01;1.23)
	1.27 (1.00;1.61)
	1.05 (0.93;1.18)

	Q3 (0.27 to 0.48)
	1.06 (0.94;1.20)
	1.27 (1.03;1.57)
	1.08 (0.96;1.22)

	Q4 (0.48 to 2.00)
	1.01 (0.88;1.14)
	1.19 (0.95;1.49)
	1.04 (0.91;1.18)

	P for trend
	0.771
	0.233
	0.557

	Animal protein
	
	
	

	Q1 (-2.00 to 0.17)
	1.00 (ref)
	1.00 (ref)
	1.00 (ref)

	Q2 (0.17 to 0.39)
	1.02 (0.91;1.15)
	1.09 (0.90;1.33)
	1.13 (1.00;1.27)

	Q3 (0.39 to 0.60)
	1.02 (0.91;1.14)
	1.14 (0.92;1.41)
	1.09 (0.97;1.23)

	Q4 (0.60 to 2.00)
	0.92 (0.82;1.03)
	0.96 (0.79;1.18)
	1.03 (0.91;1.16)

	P for trend
	0.155
	0.836
	0.777

	Plant protein
	
	
	

	Q1 (-2.00 to -0.08)
	1.00 (ref)
	1.00 (ref)
	1.00 (ref)

	Q2 (-0.08 to 0.11)
	0.94 (0.84;1.05)
	0.96 (0.76;1.22)
	1.05 (0.93;1.17)

	Q3 (0.11 to 0.32)
	0.96 (0.85;1.08)
	0.86 (0.67;1.11)
	1.04 (0.93;1.16)

	Q4 (0.32 to 2.00)
	0.95 (0.85;1.06)
	1.00 (0.82;1.23)
	1.08 (0.96;1.21)

	P for trend
	0.473
	0.941
	0.217


Adjustments included age, sex, ethnicity, income, education, exercise, smoke, alcohol intake, supplement use, medication use for lower blood sugar, medication use for hypertension, medication use for cholesterol, and total intake of energy, fat, protein, SFA, high-quality carbohydrate, animal protein, dietary fiber, dietary cholesterol, AHEI and breakfast skipping; Q, quartile.

















Supplementary Table 6 Association of Δ Ratio of energy and macronutrients with general obesity, morbid obesity, and abdominal obesity when additional consideration of snack consumption after breakfast and dinner
	Δ Ratio 
	General obesity
	Morbid obesity
	Abdominal obesity

	Energy
	
	
	

	Q1 (-2.00 to 0.02)
	1.00 (ref)
	1.00 (ref)
	1.00 (ref)

	Q2 (0.02 to 0.22)
	1.05 (0.95;1.17)
	1.11 (0.88;1.40)
	1.08 (0.97;1.21)

	Q3 (0.22 to 0.43)
	1.02 (0.92;1.13)
	1.10 (0.89;1.36)
	1.03 (0.91;1.16)

	Q4 (0.43 to 2.00)
	1.00 (0.90;1.12)
	1.22 (0.95;1.56)
	1.12 (0.99;1.27)

	P for trend
	0.920
	0.103
	0.110

	Carbohydrate
	
	
	

	Q1 (-1.87 to -0.05)
	1.00 (ref)
	1.00 (ref)
	1.00 (ref)

	Q2 (0.05 to 0.15)
	1.12 (1.01;1.24)
	0.94 (0.74;1.20)
	1.14 (1.01;1.28)

	Q3 (0.15 to 0.37)
	1.09 (0.96;1.23)
	1.02 (0.83;1.24)
	1.05 (0.93;1.18)

	Q4 (0.37 to 2.00)
	1.07 (0.94;1.22)
	1.17 (0.92;1.47)
	1.17 (1.04;1.31)

	P for trend
	0.439
	0.095
	0.027

	High-quality carbohydrate
	
	
	

	Q1 (-2.00 to -0.12)
	1.00 (ref)
	1.00 (ref)
	1.00 (ref)

	Q2 (-0.12 to 0.17)
	0.97 (0.85;1.10)
	0.92 (0.73;1.16)
	0.93 (0.82;1.06)

	Q3 (0.17 to 0.50)
	1.05 (0.93;1.18)
	0.98 (0.80;1.21)
	0.99 (0.88;1.12)

	Q4 (0.50 to 2.00)
	1.06 (0.93;1.21)
	1.05 (0.86;1.29)
	1.09 (0.97;1.22)

	P for trend
	0.246
	0.397
	0.059

	Low-quality carbohydrate
	
	
	

	Q1 (-2.00 to -0.08)
	1.00 (ref)
	1.00 (ref)
	1.00 (ref)

	Q2 (0.08 to 0.16)
	0.91 (0.80;1.03)
	0.93 (0.77;1.13)
	1.01 (0.89;1.13)

	Q3 (0.16 to 0.41)
	1.08 (0.97;1.20)
	1.03 (0.85;1.26)
	1.18 (1.05;1.32)

	Q4 (0.41 to 2.00)
	1.01 (0.89;1.16)
	1.05 (0.85;1.30)
	1.14 (1.02;1.26)

	P for trend
	0.341
	0.436
	0.005

	Fat
	
	
	

	Q1 (-3.28 to 0.02)
	1.00 (ref)
	1.00 (ref)
	1.00 (ref)

	Q2 (0.02 to 0.25)
	1.02 (0.91;1.14)
	1.16 (0.92;1.44)
	1.03 (0.91;1.16)

	Q3 (0.25 to 0.50)
	1.03 (0.92;1.16)
	1.03 (0.82;1.30)
	1.05 (0.92;1.19)

	Q4 (0.50 to 2.00)
	0.96 (0.85;1.08)
	1.20 (0.98;1.48)
	1.06 (0.93;1.20)

	P for trend
	0.540
	0.147
	0.358

	SFA
	
	
	

	Q1 (-2.00 to -0.01)
	1.00 (ref)
	1.00 (ref)
	1.00 (ref)

	Q2 (-0.01 to 0.24)
	1.03 (0.92;1.15)
	1.00 (0.79;1.26)
	1.07 (0.95;1.20)

	Q3 (0.24 to 0.51)
	1.06 (0.95;1.17)
	1.02 (0.80;1.30)
	1.09 (0.95;1.24)

	Q4 (0.51 to 2.00)
	0.98 (0.87;1.12)
	1.15 (0.95;1.39)
	1.05 (0.93;1.18)

	P for trend
	0.832
	0.103
	0.477

	USFA
	
	
	

	Q1 (-2.00 to 0.02)
	1.00 (ref)
	1.00 (ref)
	1.00 (ref)

	Q2 (0.02 to 0.25)
	0.99 (0.88;1.11)
	1.09 (0.87;1.36)
	1.00 (0.89;1.13)

	Q3 (0.25 to 0.50)
	1.00 (0.89;1.12)
	0.99 (0.78;1.26)
	1.00 (0.88;1.13)

	Q4 (0.50 to 2.00)
	0.95 (0.83;1.07)
	1.14 (0.93;1.40)
	1.02 (0.90;1.15)

	P for trend
	0.455
	0.283
	0.728

	Protein
	
	
	

	Q1 (-2.00 to 0.06)
	1.00 (ref)
	1.00 (ref)
	1.00 (ref)

	Q2 (0.06 to 0.27)
	1.02 (0.91;1.13)
	1.29 (1.01;1.64)
	0.98 (0.86;1.10)

	Q3 (0.27 to 0.50)
	1.04 (0.93;1.16)
	1.28 (1.04;1.57)
	1.00 (0.89;1.12)

	Q4 (0.50 to 2.00)
	1.02 (0.89;1.16)
	1.16 (0.93;1.45)
	1.06 (0.93;1.20)

	P for trend
	0.702
	0.313
	0.288

	Animal protein
	
	
	

	Q1 (-2.00 to 0.15)
	1.00 (ref)
	1.00 (ref)
	1.00 (ref)

	Q2 (0.15 to 0.41)
	1.02 (0.91;1.14)
	1.12 (0.91;1.38)
	1.10 (0.97;1.23)

	Q3 (0.40 to 0.63)
	1.02 (0.91;1.15)
	1.21 (0.98;1.49)
	1.09 (0.96;1.24)

	Q4 (0.63 to 2.00)
	0.92 (0.82;1.03)
	1.00 (0.82;1.21)
	1.00 (0.89;1.12)

	P for trend
	0.173
	0.811
	0.925

	Plant protein
	
	
	

	Q1 (-2.00 to -0.08)
	1.00 (ref)
	1.00 (ref)
	1.00 (ref)

	Q2 (-0.08 to 0.16)
	0.97 (0.87;1.10)
	0.90 (0.73;1.11)
	1.01 (0.90;1.13)

	Q3 (0.16 to 0.41)
	0.99 (0.86;1.13)
	0.96 (0.78;1.18)
	1.07 (0.94;1.21)

	Q4 (0.41 to 2.00)
	1.00 (0.89;1.12)
	1.00 (0.83;1.20)
	1.15 (1.03;1.28)

	P for trend
	0.879
	0.789
	0.007


Adjustments included age, sex, ethnicity, income, education, exercise, smoke, alcohol intake, supplement use, medication use for lower blood sugar, medication use for hypertension, medication use for cholesterol, and total intake of energy, fat, protein, SFA, high-quality carbohydrate, animal protein, dietary fiber, dietary cholesterol, AHEI and breakfast skipping; Q, quartile.

















Supplementary Table 7 Association of Δ energy and Δmacronutrients with general obesity, morbid obesity, and abdominal obesity in the energy-adjusted form (servings per1000 kcal per day)
	Δ Energy-adjusted
	General obesity
	Morbid obesity
	Abdominal obesity

	Energy
	
	
	

	Q1 (-2562.00 to -35.50)
	1.00 (ref)
	1.00 (ref)
	1.00 (ref)

	Q2 (-35.00 to 284.00)
	1.02 (0.91;1.14)
	1.14 (0.90;1.43)
	1.09 (0.97;1.23)

	Q3 (284.00 to 646.00)
	1.04 (0.93;1.15)
	1.27 (1.02;1.58)
	1.08 (0.96;1.22)

	Q4 (646.00 to 4409.00)
	0.96 (0.84;1.10)
	1.17 (0.91;1.49)
	1.15 (1.01;1.31)

	P for trend
	0.598
	0.183
	0.066

	Carbohydrate
	
	
	

	Q1 (-235.00 to -10.59)
	1.00 (ref)
	1.00 (ref)
	1.00 (ref)

	Q2 (-10.60 to 10.34)
	1.07 (0.96;1.18)
	0.90 (0.69;1.16)
	1.05 (0.94;1.18)

	Q3 (10.30 to 32.73)
	1.02 (0.92;1.14)
	1.06 (0.83;1.36)
	1.07 (0.95;1.20)

	Q4 (32.70 to 374.00)
	1.03 (0.90;1.17)
	1.07 (0.84;1.36)
	1.08 (0.95;1.23)

	P for trend
	0.814
	0.273
	0.210

	High-quality carbohydrate
	
	
	

	Q1 (-7.23 to -0.13)
	1.00 (ref)
	1.00 (ref)
	1.00 (ref)

	Q2 (-0.13 to 0.13)
	1.01 (0.88;1.14)
	1.00 (0.79;1.27)
	0.99 (0.88;1.12)

	Q3 (0.13 to 0.43)
	0.98 (0.87;1.11)
	0.99 (0.80;1.21)
	0.98 (0.88;1.10)

	Q4 (0.43 to 7.04)
	1.08 (0.95;1.22)
	0.95 (0.78;1.16)
	1.05 (0.94;1.19)

	P for trend
	0.264
	0.620
	0.357

	Low-quality carbohydrate
	
	
	

	Q1 (-24.20 to -1.00)
	1.00 (ref)
	1.00 (ref)
	1.00 (ref)

	Q2 (-1.00 to 0.64)
	0.93 (0.82;1.05)
	0.89 (0.72;1.10)
	0.93 (0.83;1.05)

	Q3 (0.64 to 2.58)
	1.02 (0.89;1.16)
	0.76 (0.62;0.94)
	1.08 (0.95;1.22)

	Q4 (2.58 to 37.49)
	1.01 (0.90;1.15)
	1.20 (0.96;1.51)
	1.11 (0.98;1.25)

	P for trend
	0.481
	0.100
	0.027

	Fat
	
	
	

	Q1 (-87.20 to -0.73)
	1.00 (ref)
	1.00 (ref)
	1.00 (ref)

	Q2 (-0.72 to 6.65)
	0.96 (0.86;1.07)
	1.05 (0.82;1.33)
	1.10 (0.98;1.24)

	Q3 (6.65 to 14.93)
	1.11 (1.01;1.23)
	1.05 (0.84;1.32)
	1.12 (1.01;1.25)

	Q4 (14.90 to 130.05)
	0.92 (0.81;1.05)
	1.21 (0.95;1.53)
	1.14 (1.01;1.31)

	P for trend
	0.452
	0.093
	0.052

	SFA
	
	
	

	Q1 (-32.40 to -0.59)
	1.00 (ref)
	1.00 (ref)
	1.00 (ref)

	Q2 (-0.59 to 1.83)
	0.95 (0.85;1.05)
	1.07 (0.84;1.36)
	1.05 (0.93;1.19)

	Q3 (1.83 to 4.71)
	1.05 (0.94;1.17)
	1.11 (0.89;1.37)
	1.10 (0.98;1.24)

	Q4 (4.71 to 52.31)
	0.95 (0.84;1.07)
	1.24 (1.00;1.55)
	1.15 (1.02;1.30)

	P for trend
	0.699
	0.036
	0.015

	USFA
	
	
	

	Q1 (-48.4 to -0.33)
	1.00 (ref)
	1.00 (ref)
	1.00 (ref)

	Q2 (-0.33 to 3.99)
	1.00 (0.91;1.10)
	1.16 (0.88;1.52)
	1.08 (0.96;1.21)

	Q3 (3.99 to 8.91)
	0.98 (0.88;1.10)
	1.12 (0.89;1.42)
	1.10 (0.98;1.23)

	Q4 (8.91 to 72.19)
	0.97 (0.85;1.10)
	1.20 (0.95;1.51)
	1.10 (0.97;1.25)

	P for trend
	0.613
	0.172
	0.133

	Protein
	
	
	

	Q1 (-91.50 to 0.58)
	1.00 (ref)
	1.00 (ref)
	1.00 (ref)

	Q2 (0.58 to 8.96)
	1.08 (0.97;1.21)
	1.29 (1.02;1.65)
	1.09 (0.97;1.22)

	Q3 (8.96 to 18.00)
	1.04 (0.91;1.19)
	1.25 (1.01;1.56)
	1.08 (0.95;1.23)

	Q4 (17.96 to 168.00)
	1.02 (0.90;1.15)
	1.33 (1.07;1.66)
	1.11 (0.98;1.26)

	P for trend
	0.970
	0.024
	0.116

	Animal protein
	
	
	

	Q1 (-29.90 to 0.51)
	1.00 (ref)
	1.00 (ref)
	1.00 (ref)

	Q2 (0.51 to 1.77)
	1.02 (0.92;1.13)
	1.14 (0.92;1.41)
	1.07 (0.95;1.20)

	Q3 (1.77 to 3.28)
	0.98 (0.89;1.09)
	1.14 (0.93;1.10)
	1.02 (0.92;1.13)

	Q4 (3.28 to 24.94)
	0.99 (0.88;1.11)
	1.05 (0.84;1.30)
	1.06 (0.94;1.20)

	P for trend
	0.769
	0.790
	0.430

	Plant protein
	
	
	

	Q1 (-8.48 to -0.34)
	1.00 (ref)
	1.00 (ref)
	1.00 (ref)

	Q2 (-0.34 to 0.34)
	0.93 (0.83;1.04)
	0.97 (0.78;1.21)
	1.04 (0.93;1.17)

	Q3 (0.34 to 1.08)
	0.87 (0.76;0.99)
	0.93 (0.73;1.18)
	1.02 (0.91;1.15)

	Q4 (1.08 to 13.26)
	0.98 (0.88;1.10)
	1.12 (0.90;1.38)
	1.12 (0.98;1.26)

	P for trend
	0.747
	0.307
	0.099


Adjustments included age, sex, ethnicity, income, education, exercise, smoke, alcohol intake, supplement use, medication use for lower blood sugar, medication use for hypertension, medication use for cholesterol, and total intake of energy, fat, protein, SFA, high-quality carbohydrate, animal protein, dietary fiber, dietary cholesterol, AHEI and breakfast skipping; Q, quartile.















Supplementary Table 8 Association of Δ Ratio of energy and macronutrients with general obesity, morbid obesity, and abdominal obesity in participants with the lowest total energy consumption
	Δ Ratio 
	General obesity
	Morbid obesity
	Abdominal obesity

	Energy
	
	
	

	Q1 (-1.78 to -0.06)
	1.00 (ref)
	1.00 (ref)
	1.00 (ref)

	Q2 (-0.06 to 0.15)
	0.99 (0.82;1.19)
	0.96 (0.68;1.35)
	1.09 (0.87;1.37)

	Q3 (0.15 to 0.39)
	0.94 (0.79;1.11)
	1.17 (0.79;1.74)
	0.94 (0.77;1.14)

	Q4 (0.39 to 2.00)
	0.95 (0.79;1.13)
	1.09 (0.78;1.52)
	1.01 (0.81;1.25)

	P for trend
	0.487
	0.430
	0.731

	Carbohydrate
	
	
	

	Q1 (-1.87 to -0.15)
	1.00 (ref)
	1.00 (ref)
	1.00 (ref)

	Q2 (-0.15 to 0.07)
	0.96 (0.78;1.17)
	1.11 (0.79;1.54)
	1.04 (0.83;1.30)

	Q3 (0.07 to 0.32)
	0.94 (0.78;1.14)
	1.00 (0.71;1.41)
	1.07 (0.85;1.35)

	Q4 (0.32 to 2.00)
	1.01 (0.85;1.20)
	1.04 (0.75;1.43)
	0.95 (0.76;1.20)

	P for trend
	0.891
	0.970
	0.713

	High-quality carbohydrate
	
	
	

	Q1 (-2.00 to -0.14)
	1.00 (ref)
	1.00 (ref)
	1.00 (ref)

	Q2 (-0.14 to 0.09)
	0.94 (0.76;1.16)
	1.15 (0.81;1.63)
	0.86 (0.69;1.06)

	Q3 (0.09 to 0.39)
	0.96 (0.79;1.18)
	0.71 (0.49;1.03)
	0.83 (0.66;1.03)

	Q4 (0.39 to 2.00)
	0.98 (0.81;1.20)
	0.96 (0.69;1.32)
	0.89 (0.73;1.09)

	P for trend
	0.979
	0.464
	0.339

	Low-quality carbohydrate
	
	
	

	Q1 (-1.44 to -0.16)
	1.00 (ref)
	1.00 (ref)
	1.00 (ref)

	Q2 (-0.16 to 0.05)
	0.80 (0.67;0.97)
	1.03 (0.75;1.41)
	0.97 (0.79;1.19)

	Q3 (0.05 to 0.28)
	0.97 (0.79;1.19)
	0.96 (0.70;1.32)
	1.04 (0.85;1.28)

	Q4 (0.28 to 2.00)
	0.93 (0.74;1.17)
	1.11 (0.80;1.54)
	1.13 (0.92;1.38)

	P for trend
	0.969
	0.582
	0.175

	Fat
	
	
	

	Q1 (-2.00 to -0.06)
	1.00 (ref)
	1.00 (ref)
	1.00 (ref)

	Q2 (-0.06 to 0.19)
	0.88 (0.73;1.07)
	0.84 (0.59;1.19)
	0.89 (0.72;1.10)

	Q3 (0.19 to 0.47)
	0.92 (0.77;1.09)
	1.03 (0.72;1.46)
	0.85 (0.69;1.03)

	Q4 (0.47 to 2.00)
	0.82 (0.68;0.99)
	1.13 (0.77;1.66)
	0.91 (0.74;1.12)

	P for trend
	0.068
	0.262
	0.468

	SFA
	
	
	

	Q1 (-2.00 to -0.10)
	1.00 (ref)
	1.00 (ref)
	1.00 (ref)

	Q2 (-0.10 to 0.16)
	0.92 (0.77;1.11)
	0.77 (0.50;1.20)
	0.96 (0.75;1.22)

	Q3 (0.16 to 0.47)
	0.85 (0.71;1.02)
	0.91 (0.63;1.31)
	1.00 (0.81;1.24)

	Q4 (0.47 to 2.00)
	0.85 (0.72;1.01)
	1.04 (0.70;1.54)
	0.91 (0.75;1.11)

	P for trend
	0.079
	0.431
	0.406

	USFA
	
	
	

	Q1 (-2.00 to -0.05)
	1.00 (ref)
	1.00 (ref)
	1.00 (ref)

	Q2 (-0.05 to 0.20)
	1.04 (0.86;1.25)
	0.81 (0.56;1.16)
	0.93 (0.74;1.17)

	Q3 (0.20 to 0.49)
	0.92 (0.78;1.08)
	1.12 (0.77;1.61)
	0.94 (0.78;1.14)

	Q4 (0.49 to 2.00)
	0.91 (0.77;1.09)
	1.06 (0.72;1.57)
	0.90 (0.73;1.12)

	P for trend
	0.159
	0.354
	0.428

	Protein
	
	
	

	Q1 (-2.00 to -0.01)
	1.00 (ref)
	1.00 (ref)
	1.00 (ref)

	Q2 (-0.01 to 0.23)
	1.24 (1.04;1.48)
	1.22 (0.82;1.82)
	1.10 (0.90;1.35)

	Q3 (0.23 to 0.51)
	1.09 (0.91;1.30)
	1.31 (0.88;1.95)
	1.07 (0.88;1.30)

	Q4 (0.51 to 2.00)
	1.04 (0.88;1.22)
	1.26 (0.85;1.86)
	0.97 (0.79;1.18)

	P for trend
	0.700
	0.263
	0.565

	Animal protein
	
	
	

	Q1 (-2.00 to 0.10)
	1.00 (ref)
	1.00 (ref)
	1.00 (ref)

	Q2 (0.10 to 0.39)
	1.10 (0.89;1.35)
	1.02 (0.73;1.42)
	1.06 (0.87;1.30)

	Q3 (0.39 to 0.64)
	1.06 (0.85;1.31)
	0.91 (0.60;1.37)
	1.04 (0.85;1.28)

	Q4 (0.64 to 2.00)
	1.00 (0.82;1.23)
	0.86 (0.59;1.26)
	1.04 (0.86;1.26)

	P for trend
	0.924
	0.350
	0.705

	Plant protein
	
	
	

	Q1 (-2.00 to -0.17)
	1.00 (ref)
	1.00 (ref)
	1.00 (ref)

	Q2 (-0.17 to 0.07)
	0.92 (0.77;1.09)
	0.96 (0.66;1.38)
	1.05 (0.85;1.28)

	Q3 (0.07 to 0.32)
	0.94 (0.78;1.13)
	0.73 (0.50;1.07)
	0.97 (0.81;1.16)

	Q4 (0.32 to 2.00)
	0.93 (0.76;1.14)
	0.89 (0.61;1.30)
	1.01 (0.83;1.24)

	P for trend
	0.628
	0.411
	0.988


Adjustments included age, sex, ethnicity, income, education, exercise, smoke, alcohol intake, supplement use, medication use for lower blood sugar, medication use for hypertension, medication use for cholesterol, and total intake of energy, fat, protein, SFA, high-quality carbohydrate, animal protein, dietary fiber, dietary cholesterol, AHEI and breakfast skipping; Q, quartile.

















Supplementary Table 9 Association of Δ Ratio of energy and macronutrients with general obesity, morbid obesity, and abdominal obesity in participants with middle total energy consumption
	Δ Ratio 
	General obesity
	Morbid obesity
	Abdominal obesity

	Energy
	
	
	

	Q1 (-0.97 to -0.01)
	1.00 (ref)
	1.00 (ref)
	1.00 (ref)

	Q2 (-0.01 to 0.15)
	1.03 (0.85;1.25)
	1.17 (0.77;1.77)
	1.12 (0.94;1.34)

	Q3 (0.15 to 0.33)
	1.17 (0.94;1.46)
	1.52 (1.02;2.25)
	1.21 (0.97;1.50)

	Q4 (0.33 to 1.74)
	0.96 (0.77;1.20)
	1.50 (0.99;2.26)
	1.13 (0.91;1.41)

	P for trend
	0.885
	0.027
	0.240

	Carbohydrate
	
	
	

	Q1 (-1.70 to -0.08)
	1.00 (ref)
	1.00 (ref)
	1.00 (ref)

	Q2 (-0.08 to 0.09)
	1.25 (1.01;1.55)
	1.01 (0.67;1.53)
	1.29 (1.07;1.56)

	Q3 (0.09 to 0.27)
	1.17 (0.97;1.40)
	1.31 (0.89;1.95)
	1.22 (0.99;1.49)

	Q4 (0.27 to 2.00)
	1.06 (0.86;1.31)
	1.17 (0.75;1.82)
	1.25 (1.02;1.54)

	P for trend
	0.853
	0.335
	0.094

	High-quality carbohydrate
	
	
	

	Q1 (-2.00 to -0.12)
	1.00 (ref)
	1.00 (ref)
	1.00 (ref)

	Q2 (-0.12 to 0.12)
	1.00 (0.80;1.26)
	1.22 (0.87;1.71)
	0.95 (0.77;1.17)

	Q3 (0.12 to 0.39)
	0.86 (0.72;1.02)
	1.05 (0.74;1.48)
	0.96 (0.78;1.18)

	Q4 (0.39 to 2.00)
	1.11 (0.91;1.35)
	1.24 (0.89;1.73)
	1.00 (0.80;1.23)

	P for trend
	0.397
	0.351
	0.932

	Low-quality carbohydrate
	
	
	

	Q1 (-1.29 to -0.09)
	1.00 (ref)
	1.00 (ref)
	1.00 (ref)

	Q2 (-0.09 to 0.07)
	0.99 (0.82;1.18)
	1.00 (0.69;1.44)
	1.07 (0.90;1.27)

	Q3 (0.07 to 0.25)
	1.10 (0.90;1.34)
	0.65 (0.45;0.94)
	1.09 (0.87;1.36)

	Q4 (0.25 to 1.82)
	1.04 (0.83;1.30)
	1.02 (0.71;1.45)
	1.13 (0.92;1.40)

	P for trend
	0.548
	0.768
	0.242

	Fat
	
	
	

	Q1 (-1.59 to -0.02)
	1.00 (ref)
	1.00 (ref)
	1.00 (ref)

	Q2 (-0.02 to 0.18)
	0.98 (0.79;1.21)
	1.32 (0.91;1.90)
	1.14 (0.92;1.41)

	Q3 (0.18 to 0.41)
	1.23 (0.99;1.52)
	1.50 (1.04;2.15)
	1.22 (0.97;1.52)

	Q4 (0.41 to 2.00)
	0.96 (0.78;1.19)
	1.95 (1.35;2.81)
	1.21 (0.96;1.52)

	P for trend
	0.997
	<0.001
	0.108

	SFA
	
	
	

	Q1 (-1.66 to -0.05)
	1.00 (ref)
	1.00 (ref)
	1.00 (ref)

	Q2 (-0.05 to 0.16)
	0.97 (0.80;1.18)
	0.87 (0.59;1.28)
	1.09 (0.90;1.32)

	Q3 (0.16 to 0.40)
	1.15 (0.92;1.43)
	1.54 (1.07;2.22)
	1.12 (0.89;1.41)

	Q4 (0.40 to 2.00)
	1.01 (0.83;1.23)
	1.58 (1.13;2.22)
	1.22 (1.01;1.50)

	P for trend
	0.650
	<0.001
	0.062

	USFA
	
	
	

	Q1 (-1.85 to -0.01)
	1.00 (ref)
	1.00 (ref)
	1.00 (ref)

	Q2 (-0.01 to 0.19)
	0.92 (0.74;1.14)
	1.58 (1.07;2.31)
	1.17 (0.96;1.43)

	Q3 (0.19 to 0.42)
	1.10 (0.90;1.35)
	1.50 (1.01;2.22)
	1.16 (0.95;1.43)

	Q4 (0.42 to 2.00)
	0.92 (0.75;1.12)
	2.06 (1.44;2.94)
	1.21 (0.99;1.48)

	P for trend
	0.676
	<0.001
	0.079

	Protein
	
	
	

	Q1 (-1.31 to 0.02)
	1.00 (ref)
	1.00 (ref)
	1.00 (ref)

	Q2 (0.02 to 0.23)
	1.12 (0.92;1.35)
	1.22 (0.80;1.87)
	1.19 (0.97;1.46)

	Q3 (0.23 to 0.45)
	1.07 (0.84;1.35)
	1.33 (0.93;1.92)
	1.02 (0.81;1.28)

	Q4 (0.45 to 2.00)
	1.04 (0.83;1.31)
	1.31 (0.91;1.90)
	1.15 (0.91;1.45)

	P for trend
	0.882
	0.156
	0.421

	Animal protein
	
	
	

	Q1 (-1.97 to 0.13)
	1.00 (ref)
	1.00 (ref)
	1.00 (ref)

	Q2 (0.13 to 0.37)
	1.12 (0.93;1.34)
	1.26 (0.85;1.86)
	1.21 (0.98;1.49)

	Q3 (0.37 to 0.58)
	1.14 (0.92;1.41)
	1.19 (0.76;1.86)
	1.15 (0.93;1.44)

	Q4 (0.58 to 1.99)
	0.93 (0.76;1.13)
	0.95 (0.63;1.42)
	1.08 (0.85;1.36)

	P for trend
	0.518
	0.776
	0.608

	Plant protein
	
	
	

	Q1 (-2.00 to -0.09)
	1.00 (ref)
	1.00 (ref)
	1.00 (ref)

	Q2 (-0.09 to 0.09)
	1.04 (0.84;1.28)
	1.04 (0.74;1.47)
	1.03 (0.86;1.23)

	Q3 (0.09 to 0.30)
	0.94 (0.76;1.15)
	0.93 (0.67;1.30)
	0.96 (0.77;1.19)

	Q4 (0.30 to 1.86)
	0.94 (0.76;1.16)
	1.25 (0.87;1.81)
	1.14 (0.93;1.41)

	P for trend
	0.429
	0.255
	0.271


Adjustments included age, sex, ethnicity, income, education, exercise, smoke, alcohol intake, supplement use, medication use for lower blood sugar, medication use for hypertension, medication use for cholesterol, and total intake of energy, fat, protein, SFA, high-quality carbohydrate, animal protein, dietary fiber, dietary cholesterol, AHEI and breakfast skipping; Q, quartile.

















Supplementary Table 10 Association of ΔRatio of energy and macronutrients with general obesity, morbid obesity, and abdominal obesity in participants with the highest total energy consumption
	Δ Ratio 
	General obesity
	Morbid obesity
	Abdominal obesity

	Energy
	
	
	

	Q1 (-0.91 to 0.00)
	1.00 (ref)
	1.00 (ref)
	1.00 (ref)

	Q2 (0.00 to 0.15)
	0.99 (0.84;1.16)
	1.22 (0.81;1.83)
	1.13 (0.95;1.34)

	Q3 (0.15 to 0.30)
	1.05 (0.88;1.25)
	0.83 (0.54;1.27)
	1.26 (1.04;1.52)

	Q4 (0.30 to 1.26)
	0.90 (0.73;1.11)
	1.06 (0.71;1.60)
	1.09 (0.90;1.33)

	P for trend
	0.390
	0.847
	0.313

	Carbohydrate
	
	
	

	Q1 (-1.07 to -0.04)
	1.00 (ref)
	1.00 (ref)
	1.00 (ref)

	Q2 (-0.04 to 0.10)
	1.05 (0.87;1.26)
	0.83 (0.56;1.24)
	1.03 (0.84;1.25)

	Q3 (0.10 to 0.25)
	0.94 (0.79;1.12)
	1.05 (0.73;1.52)
	0.94 (0.77;1.16)

	Q4 (0.25 to 1.68)
	1.12 (0.90;1.39)
	0.95 (0.64;1.41)
	1.18 (0.95;1.46)

	P for trend
	0.402
	0.905
	0.150

	High-quality carbohydrate
	
	
	

	Q1 (-2.00 to -0.08)
	1.00 (ref)
	1.00 (ref)
	1.00 (ref)

	Q2 (-0.08 to 0.16)
	1.07 (0.89;1.28)
	0.98 (0.62;1.57)
	1.06 (0.88;1.28)

	Q3 (0.16 to 0.44)
	0.98 (0.81;1.19)
	1.12 (0.80;1.57)
	1.11 (0.91;1.34)

	Q4 (0.44 to 2.00)
	1.08 (0.90;1.30)
	1.03 (0.73;1.45)
	1.20 (1.00;1.44)

	P for trend
	0.553
	0.736
	0.044

	Low-quality carbohydrate
	
	
	

	Q1 (-2.00 to -0.07)
	1.00 (ref)
	1.00 (ref)
	1.00 (ref)

	Q2 (-0.07 to 0.08)
	1.02 (0.83;1.26)
	0.78 (0.52;1.19)
	0.96 (0.79;1.17)

	Q3 (0.08 to 0.24)
	1.06 (0.86;1.31)
	0.81 (0.54;1.23)
	1.16 (0.94;1.42)

	Q4 (0.24 to 1.60)
	1.17 (0.97;1.42)
	1.06 (0.73;1.54)
	1.24 (1.03;1.50)

	P for trend
	0.078
	0.610
	0.006

	Fat
	
	
	

	Q1 (-1.09 to 0.00)
	1.00 (ref)
	1.00 (ref)
	1.00 (ref)

	Q2 (0.00 to 0.17)
	0.97 (0.80;1.18)
	0.94 (0.66;1.35)
	1.20 (1.01;1.42)

	Q3 (0.17 to 0.36)
	1.12 (0.93;1.35)
	0.82 (0.54;1.25)
	1.24 (1.06;1.46)

	Q4 (0.36 to 1.90)
	0.91 (0.73;1.13)
	0.78 (0.53;1.15)
	1.13 (0.93;1.37)

	P for trend
	0.571
	0.192
	0.263

	SFA
	
	
	

	Q1 (-1.20 to -0.02)
	1.00 (ref)
	1.00 (ref)
	1.00 (ref)

	Q2 (-0.02 to 0.16)
	1.02 (0.86;1.22)
	1.08 (0.73;1.60)
	1.18 (1.00;1.40)

	Q3 (0.16 to 0.35)
	1.15 (0.94;1.39)
	0.83 (0.54;1.29)
	1.21 (1.01;1.44)

	Q4 (0.35 to 2.00)
	0.96 (0.78;1.20)
	0.90 (0.60;1.35)
	1.20 (0.99;1.45)

	P for trend
	0.904
	0.399
	0.082

	USFA
	
	
	

	Q1 (-1.20 to 0.00)
	1.00 (ref)
	1.00 (ref)
	1.00 (ref)

	Q2 (0.00 to 0.18)
	1.01 (0.84;1.20)
	1.05 (0.72;1.50)
	1.18 (1.01;1.38)

	Q3 (0.18 to 0.37)
	1.03 (0.85;1.24)
	0.80 (0.55;1.15)
	1.17 (0.98;1.38)

	Q4 (0.37 to 1.90)
	0.92 (0.75;1.12)
	0.94 (0.63;1.38)
	1.08 (0.91;1.29)

	P for trend
	0.416
	0.543
	0.528

	Protein
	
	
	

	Q1 (-1.03 to 0.05)
	1.00 (ref)
	1.00 (ref)
	1.00 (ref)

	Q2 (0.05 to 0.23)
	1.03 (0.88;1.20)
	1.08 (0.74;1.56)
	0.99 (0.83;1.18)

	Q3 (0.23 to 0.42)
	1.02 (0.86;1.21)
	1.45 (1.01;2.09)
	1.22 (1.01;1.47)

	Q4 (0.42 to 1.97)
	0.99 (0.80;1.21)
	1.10 (0.76;1.58)
	1.12 (0.92;1.36)

	P for trend
	0.878
	0.436
	0.111

	Animal protein
	
	
	

	Q1 (-2.00 to 0.15)
	1.00 (ref)
	1.00 (ref)
	1.00 (ref)

	Q2 (0.15 to 0.37)
	0.86 (0.71;1.05)
	1.17 (0.81;1.70)
	0.99 (0.83;1.18)

	Q3 (0.37 to 0.57)
	0.85 (0.68;1.06)
	1.33 (0.88;2.00)
	1.01 (0.82;1.25)

	Q4 (0.57 to 2.00)
	0.86 (0.70;1.05)
	1.15 (0.81;1.65)
	0.91 (0.76;1.10)

	P for trend
	0.159
	0.336
	0.401

	Plant protein
	
	
	

	Q1 (-2.00 to -0.06)
	1.00 (ref)
	1.00 (ref)
	1.00 (ref)

	Q2 (-0.06 to 0.13)
	0.86 (0.71;1.04)
	1.19 (0.84;1.67)
	1.08 (0.89;1.31)

	Q3 (0.13 to 0.33)
	0.87 (0.71;1.05)
	1.09 (0.75;1.59)
	1.10 (0.92;1.31)

	Q4 (0.33 to 2.00)
	0.87 (0.71;1.05)
	1.15 (0.87;1.53)
	1.06 (0.86;1.29)

	P for trend
	0.199
	0.452
	0.585


Adjustments included age, sex, ethnicity, income, education, exercise, smoke, alcohol intake, supplement use, medication use for lower blood sugar, medication use for hypertension, medication use for cholesterol, and total intake of energy, fat, protein, SFA, high-quality carbohydrate, animal protein, dietary fiber, dietary cholesterol, AHEI and breakfast skipping; Q, quartile.

















Supplementary Table 11 Association of Δ Ratio of energy and macronutrients with general obesity, morbid obesity, and abdominal obesity excluding shift and rotating workers from 2005 to 2010 
	[bookmark: _Hlk76545917]Δ Ratio 
	General obesity
	Morbid obesity
	Abdominal obesity

	Energy
	
	
	

	Q1 (-1.52 to -0.03)
	1.00 (ref)
	1.00 (ref)
	1.00 (ref)

	Q2 (-0.03 to 0.15)
	1.01 (0.85;1.20)
	1.37 (0.94;2.00)
	1.09 (0.93;1.29)

	Q3 (0.15 to 0.34)
	0.97 (0.82;1.14)
	1.26 (0.90;1.76)
	0.99 (0.84;1.18)

	Q4 (0.34 to 2.00)
	0.97 (0.80;1.19)
	1.42 (0.97;2.08)
	1.06 (0.88;1.28)

	P for trend
	0.745
	0.120
	0.750

	Carbohydrate
	
	
	

	Q1 (-1.87 to -0.10)
	1.00 (ref)
	1.00 (ref)
	1.00 (ref)

	Q2 (-0.10 to 0.08)
	1.10 (0.94;1.27)
	1.10 (0.74;1.66)
	1.09 (0.95;1.25)

	Q3 (0.08 to 0.28)
	0.97 (0.82;1.15)
	1.29 (0.86;1.93)
	1.07 (0.90;1.28)

	Q4 (0.28 to 2.00)
	1.04 (0.87;1.25)
	1.21 (0.82;1.77)
	1.10 (0.96;1.27)

	P for trend
	0.894
	0.274
	0.263

	High-quality carbohydrate
	
	
	

	Q1 (-2.00 to -0.10)
	1.00 (ref)
	1.00 (ref)
	1.00 (ref)

	Q2 (-0.10 to 0.14)
	1.10 (0.94;1.28)
	0.82 (0.54;1.24)
	0.99 (0.85;1.16)

	Q3 (0.14 to 0.43)
	0.96 (0.80;1.16)
	1.07 (0.78;1.47)
	1.03 (0.85;1.25)

	Q4 (0.43 to 2.00)
	1.09 (0.91;1.30)
	1.04 (0.76;1.43)
	1.08 (0.90;1.29)

	P for trend
	0.593
	0.399
	0.339

	Low-quality carbohydrate
	
	
	

	Q1 (-1.32 to -0.11)
	1.00 (ref)
	1.00 (ref)
	1.00 (ref)

	Q2 (-0.11 to 0.07)
	0.97 (0.81;1.16)
	1.01 (0.72;1.42)
	1.09 (0.92;1.30)

	Q3 (0.07 to 0.25)
	1.02 (0.84;1.24)
	0.98 (0.70;1.38)
	1.13 (0.95;1.36)

	Q4 (0.25 to 1.82)
	1.09 (0.87;1.36)
	1.25 (0.93;1.68)
	1.34 (1.13;1.58)

	P for trend
	0.367
	0.141
	0.002

	Fat
	
	
	

	Q1 (-2.00 to -0.03)
	1.00 (ref)
	1.00 (ref)
	1.00 (ref)

	Q2 (-0.03 to 0.19)
	0.97 (0.81;1.15)
	1.06 (0.72;1.55)
	1.02 (0.89;1.18)

	Q3 (0.19 to 0.42)
	1.05 (0.88;1.25)
	0.94 (0.67;1.32)
	0.97 (0.82;1.15)

	Q4 (0.42 to 2.00)
	0.86 (0.72;1.04)
	1.32 (0.95;1.82)
	0.96 (0.82;1.11)

	P for trend
	0.200
	0.107
	0.478

	SFA
	
	
	

	Q1 (-2.00 to -0.05)
	1.00 (ref)
	1.00 (ref)
	1.00 (ref)

	Q2 (-0.05 to 0.16)
	0.92 (0.78;1.09)
	1.14 (0.75;1.71)
	1.05 (0.87;1.26)

	Q3 (0.16 to 0.42)
	1.07 (0.89;1.28)
	1.07 (0.73;1.57)
	1.04 (0.86;1.25)

	Q4 (0.42 to 2.00)
	0.86 (0.71;1.04)
	1.51 (1.10;2.09)
	1.04 (0.91;1.20)

	P for trend
	0.332
	0.013
	0.649

	USFA
	
	
	

	Q1 (-2.00 to -0.02)
	1.00 (ref)
	1.00 (ref)
	1.00 (ref)

	Q2 (-0.02 to 0.19)
	0.93 (0.80;1.08)
	1.32 (0.90;1.95)
	1.03 (0.89;1.18)

	Q3 (0.19 to 0.44)
	0.97 (0.81;1.17)
	1.16 (0.79;1.71)
	0.95 (0.81;1.12)

	Q4 (0.44 to 2.00)
	0.83 (0.69;1.01)
	1.45 (1.08;1.94)
	0.93 (0.81;1.08)

	P for trend
	0.109
	0.051
	0.245

	Protein
	
	
	

	Q1 (-2.00 to 0.01)
	1.00 (ref)
	1.00 (ref)
	1.00 (ref)

	Q2 (0.01 to 0.24)
	0.98 (0.81;1.17)
	1.29 (0.95;1.74)
	1.14 (0.96;1.36)

	Q3 (0.24 to 0.47)
	0.94 (0.82;1.09)
	1.51 (1.08;2.12)
	1.09 (0.92;1.29)

	Q4 (0.47 to 2.00)
	0.96 (0.78;1.17)
	1.28 (0.90;1.80)
	1.04 (0.87;1.24)

	P for trend
	0.672
	0.192
	0.918

	Animal protein
	
	
	

	Q1 (-2.00 to 0.15)
	1.00 (ref)
	1.00 (ref)
	1.00 (ref)

	Q2 (0.15 to 0.40)
	0.95 (0.83;1.10)
	0.94 (0.71;1.25)
	1.13 (0.95;1.35)

	Q3 (0.40 to 0.61)
	0.93 (0.77;1.13)
	1.26 (0.90;1.75)
	1.09 (0.94;1.27)

	Q4 (0.61 to 2.00)
	0.88 (0.73;1.05)
	1.14 (0.82;1.57)
	1.08 (0.89;1.32)

	P for trend
	0.177
	0.231
	0.533

	Plant protein
	
	
	

	Q1 (-2.00 to -0.11)
	1.00 (ref)
	1.00 (ref)
	1.00 (ref)

	Q2 (-0.11 to 0.10)
	0.99 (0.86;1.14)
	0.81 (0.57;1.14)
	1.07 (0.91;1.26)

	Q3 (0.10 to 0.32)
	1.03 (0.83;1.26)
	0.79 (0.54;1.14)
	1.04 (0.86;1.25)

	Q4 (0.32 to 2.00)
	0.93 (0.77;1.12)
	1.25 (0.86;1.83)
	1.09 (0.90;1.32)

	P for trend
	0.536
	0.214
	0.465


Adjustments included age, sex, ethnicity, income, education, exercise, smoke, alcohol intake, supplement use, medication use for lower blood sugar, medication use for hypertension, medication use for cholesterol, and total intake of energy, fat, protein, SFA, high-quality carbohydrate, animal protein, dietary fiber, dietary cholesterol, AHEI, breakfast skipping; Q, quartile.

















[bookmark: _Hlk76147397]Supplementary Table 12 Association of Δ Ratio of energy and macronutrients with general obesity, morbid obesity, and abdominal obesity from 2005 to 2016 
	[bookmark: _Hlk76546017]Δ Ratio 
	General obesity
	Morbid obesity
	Abdominal obesity

	Energy
	
	
	

	Q1 (-1.78 to -0.02)
	1.00 (ref)
	1.00 (ref)
	1.00 (ref)

	Q2 (-0.02 to 0.15)
	1.06 (0.94;1.20)
	1.24 (0.98;1.57)
	1.15 (1.03;1.30)

	Q3 (0.15 to 0.33)
	1.10 (0.97;1.24)
	1.19 (0.91;1.55)
	1.13 (0.99;1.30)

	Q4 (0.33 to 2.00)
	0.97 (0.84;1.12)
	1.28 (0.99;1.65)
	1.08 (0.94;1.24)

	P for trend
	0.680
	0.085
	0.426

	Carbohydrate
	
	
	

	Q1 (-1.87 to -0.08)
	1.00 (ref)
	1.00 (ref)
	1.00 (ref)

	Q2 (-0.08 to 0.09)
	1.12 (1.00;1.25)
	0.88 (0.67;1.16)
	1.05 (0.93;1.18)

	Q3 (0.09 to 0.28)
	1.05 (0.93;1.17)
	1.09 (0.85;1.39)
	1.06 (0.93;1.20)

	Q4 (0.28 to 2.00)
	1.10 (0.97;1.24)
	0.95 (0.73;1.23)
	1.08 (0.96;1.23)

	P for trend
	0.287
	0.925
	0.238

	High-quality carbohydrate
	
	
	

	Q1 (-2.00 to -0.11)
	1.00 (ref)
	1.00 (ref)
	1.00 (ref)

	Q2 (-0.11 to 0.14)
	1.04 (0.91;1.20)
	1.03 (0.79;1.35)
	1.02 (0.90;1.15)

	Q3 (0.14 to 0.43)
	0.95 (0.84;1.08)
	1.01 (0.82;1.25)
	1.00 (0.87;1.15)

	Q4 (0.43 to 2.00)
	1.06 (0.92;1.21)
	1.05 (0.85;1.30)
	1.04 (0.90;1.19)

	P for trend
	0.619
	0.636
	0.594

	Low-quality carbohydrate
	
	
	

	Q1 (-1.44 to -0.11)
	1.00 (ref)
	1.00 (ref)
	1.00 (ref)

	Q2 (-0.11 to 0.07)
	0.91 (0.80;1.04)
	0.94 (0.75;1.17)
	0.94 (0.83;1.07)

	Q3 (0.07 to 0.26)
	1.03 (0.90;1.19)
	0.83 (0.66;1.04)
	1.05 (0.92;1.20)

	Q4 (0.26 to 2.00)
	1.02 (0.89;1.18)
	1.09 (0.85;1.39)
	1.14 (1.00;1.30)

	P for trend
	0.396
	0.543
	0.016

	Fat
	
	
	

	Q1 (-2.00 to -0.02)
	1.00 (ref)
	1.00 (ref)
	1.00 (ref)

	Q2 (-0.02 to 0.18)
	0.99 (0.89;1.10)
	1.04 (0.82;1.32)
	1.15 (1.02;1.29)

	Q3 (0.18 to 0.41)
	1.10 (0.98;1.24)
	1.05 (0.81;1.37)
	1.14 (1.01;1.28)

	Q4 (0.41 to 2.00)
	0.92 (0.81;1.06)
	1.27 (0.99;1.64)
	1.09 (0.94;1.25)

	P for trend
	0.424
	0.051
	0.382

	SFA
	
	
	

	Q1 (-2.00 to -0.05)
	1.00 (ref)
	1.00 (ref)
	1.00 (ref)

	Q2 (-0.05 to 0.16)
	0.98 (0.89;1.09)
	1.03 (0.79;1.34)
	1.12 (0.98;1.28)

	Q3 (0.16 to 0.40)
	1.09 (0.98;1.21)
	1.08 (0.84;1.38)
	1.13 (1.00;1.28)

	Q4 (0.40 to 2.00)
	0.91 (0.79;1.03)
	1.30 (1.02;1.65)
	1.10 (0.97;1.25)

	P for trend
	0.249
	0.014
	0.208

	USFA
	
	
	

	Q1 (-2.00 to -0.02)
	1.00 (ref)
	1.00 (ref)
	1.00 (ref)

	Q2 (-0.02 to 0.19)
	1.00 (0.90;1.11)
	1.17 (0.88;1.53)
	1.12 (0.99;1.27)

	Q3 (0.19 to 0.42)
	0.99 (0.88;1.12)
	1.09 (0.82;1.44)
	1.05 (0.94;1.17)

	Q4 (0.42 to 4.33)
	0.92 (0.79;1.05)
	1.31 (1.03;1.67)
	1.06 (0.93;1.21)

	P for trend
	0.228
	0.038
	0.626

	Protein
	
	
	

	Q1 (-2.00 to 0.02)
	1.00 (ref)
	1.00 (ref)
	1.00 (ref)

	Q2 (0.02 to 0.23)
	1.09 (0.96;1.24)
	1.22 (0.95;1.55)
	1.10 (0.97;1.25)

	Q3 (0.23 to 0.46)
	1.03 (0.90;1.17)
	1.45 (1.15;1.83)
	1.09 (0.96;1.24)

	Q4 (0.46 to 2.00)
	1.00 (0.87;1.15)
	1.22 (0.95;1.56)
	1.04 (0.90;1.19)

	P for trend
	0.774
	0.101
	0.725

	Animal protein
	
	
	

	Q1 (-2.00 to 0.12)
	1.00 (ref)
	1.00 (ref)
	1.00 (ref)

	Q2 (0.12 to 0.38)
	0.96 (0.85;1.08)
	1.19 (0.95;1.49)
	1.07 (0.94;1.22)

	Q3 (0.38 to 0.59)
	1.00 (0.88;1.13)
	1.22 (0.98;1.52)
	1.06 (0.93;1.21)

	Q4 (0.59 to 2.00)
	0.89 (0.79;1.00)
	1.05 (0.84;1.32)
	0.97 (0.84;1.11)

	P for trend
	0.106
	0.600
	0.645

	Plant protein
	
	
	

	Q1 (-2.00 to -0.10)
	1.00 (ref)
	1.00 (ref)
	1.00 (ref)

	Q2 (-0.10 to 0.10)
	0.93 (0.83;1.04)
	1.03 (0.82;1.28)
	1.03 (0.91;1.17)

	Q3 (0.10 to 0.32)
	0.93 (0.82;1.06)
	0.91 (0.71;1.17)
	1.01 (0.89;1.15)

	Q4 (0.32 to 2.00)
	0.90 (0.80;1.01)
	1.14 (0.92;1.41)
	1.06 (0.94;1.19)

	P for trend
	0.139
	0.310
	0.590


Adjustments included age, sex, ethnicity, income, education, exercise, smoke, alcohol intake, supplement use, medication use for lower blood sugar, medication use for hypertension, medication use for cholesterol, and total intake of energy, fat, protein, SFA, high-quality carbohydrate, animal protein, dietary fiber, dietary cholesterol, AHEI, breakfast skipping, and sleep hours; Q, quartile.


















Supplementary Table 13 Association of Δ Ratio of energy and macronutrients with general obesity, morbid obesity, and abdominal obesity adjusted with both breakfast and snack after breakfast skipping.
	Δ Ratio 
	General obesity
	Morbid obesity
	Abdominal obesity

	Energy
	
	
	

	Q1 (-1.78 to -0.02)
	1.00 (ref)
	1.00 (ref)
	1.00 (ref)

	Q2 (-0.02 to 0.15)
	1.06 (0.95;1.18)
	1.22 (0.98;1.51)
	1.13 (1.02;1.26)

	Q3 (0.15 to 0.33)
	1.08 (0.97;1.21)
	1.21 (0.95;1.54)
	1.13 (1.01;1.28)

	Q4 (0.33 to 2.00)
	1.01 (0.89;1.13)
	1.36 (1.08;1.72)
	1.14 (1.02;1.29)

	P for trend
	0.985
	0.011
	0.058

	Carbohydrate
	
	
	

	Q1 (-1.87 to -0.09)
	1.00 (ref)
	1.00 (ref)
	1.00 (ref)

	Q2 (-0.09 to 0.09)
	1.09 (0.98;1.21)
	0.88 (0.68;1.14)
	1.05 (0.94;1.18)

	Q3 (0.09 to 0.27)
	1.03 (0.92;1.15)
	1.13 (0.89;1.43)
	1.07 (0.95;1.20)

	Q4 (0.27 to 2.00)
	1.10 (0.98;1.24)
	1.05 (0.84;1.33)
	1.15 (1.02;1.30)

	P for trend
	0.197
	0.255
	0.024

	High-quality carbohydrate
	
	
	

	Q1 (-2.00 to -0.12)
	1.00 (ref)
	1.00 (ref)
	1.00 (ref)

	Q2 (-0.12 to 0.12)
	1.03 (0.90;1.16)
	1.16 (0.92;1.47)
	1.01 (0.90;1.13)

	Q3 (0.12 to 0.40)
	0.94 (0.83;1.05)
	1.03 (0.85;1.25)
	0.98 (0.87;1.11)

	Q4 (0.40 to 2.00)
	1.09 (0.97;1.23)
	1.15 (0.95;1.40)
	1.09 (0.96;1.24)

	P for trend
	0.236
	0.291
	0.177

	Low-quality carbohydrate
	
	
	

	Q1 (-2.00 to -0.10)
	1.00 (ref)
	1.00 (ref)
	1.00 (ref)

	Q2 (-0.10 to 0.07)
	0.94 (0.84;1.07)
	0.94 (0.76;1.15)
	0.98 (0.87;1.10)

	Q3 (0.07 to 0.26)
	1.05 (0.93;1.19)
	0.83 (0.67;1.02)
	1.08 (0.96;1.22)

	Q4 (0.26 to 2.00)
	1.07 (0.95;1.22)
	1.07 (0.85;1.36)
	1.18 (1.05;1.33)

	P for trend
	0.118
	0.627
	0.002

	Fat
	
	
	

	Q1 (-2.00 to -0.02)
	1.00 (ref)
	1.00 (ref)
	1.00 (ref)

	Q2 (-0.02 to 0.18)
	0.98 (0.89;1.09)
	1.09 (0.88;1.36)
	1.13 (1.01;1.26)

	Q3 (0.18 to 0.41)
	1.09 (0.98;1.22)
	1.09 (0.86;1.38)
	1.14 (1.02;1.28)

	Q4 (0.41 to 2.00)
	0.96 (0.84;1.09)
	1.35 (1.07;1.69)
	1.15 (1.01;1.31)

	P for trend
	0.760
	0.011
	0.049

	SFA
	
	
	

	Q1 (-2.00 to -0.05)
	1.00 (ref)
	1.00 (ref)
	1.00 (ref)

	Q2 (-0.05 to 0.16)
	0.96 (0.87;1.07)
	1.06 (0.84;1.35)
	1.09 (0.97;1.23)

	Q3 (0.16 to 0.40)
	1.08 (0.98;1.19)
	1.12 (0.88;1.40)
	1.14 (1.02;1.27)

	Q4 (0.40 to 2.00)
	0.93 (0.83;1.05)
	1.35 (1.08;1.68)
	1.14 (1.02;1.29)

	P for trend
	0.452
	0.003
	0.024

	USFA
	
	
	

	Q1 (-2.00 to -0.02)
	1.00 (ref)
	1.00 (ref)
	1.00 (ref)

	Q2 (-0.02 to 0.19)
	1.00 (0.91;1.11)
	1.16 (0.90;1.48)
	1.11 (0.99;1.25)

	Q3 (0.19 to 0.42)
	1.04 (0.91;1.12)
	1.09 (0.86;1.39)
	1.09 (0.98;1.21)

	Q4 (0.42 to 2.00)
	0.96 (0.84;1.08)
	1.35 (1.10;1.67)
	1.11 (0.98;1.26)

	P for trend
	0.472
	0.007
	0.143

	Protein
	
	
	

	Q1 (-2.00 to 0.02)
	1.00 (ref)
	1.00 (ref)
	1.00 (ref)

	Q2 (0.02 to 0.23)
	1.09 (0.97;1.22)
	1.24 (0.98;1.56)
	1.10 (0.98;1.23)

	Q3 (0.23 to 0.46)
	1.04 (0.93;1.17)
	1.47 (1.19;1.82)
	1.12 (1.00;1.25)

	Q4 (0.46 to 2.00)
	1.04 (0.92;1.17)
	1.29 (1.01;1.64)
	1.12 (0.99;1.27)

	P for trend
	0.781
	0.028
	0.073

	Animal protein
	
	
	

	Q1 (-2.00 to 0.13)
	1.00 (ref)
	1.00 (ref)
	1.00 (ref)

	Q2 (0.13 to 0.38)
	0.97 (0.87;1.09)
	1.15 (0.94;1.39)
	1.09 (0.96;1.23)

	Q3 (0.38 to 0.59)
	0.99 (0.89;1.11)
	1.19 (0.97;1.46)
	1.07 (0.95;1.21)

	Q4 (0.59 to 2.00)
	0.93 (0.83;1.04)
	1.01 (0.82;1.23)
	1.03 (0.91;1.17)

	P for trend
	0.237
	0.843
	0.686

	Plant protein
	
	
	

	Q1 (-2.00 to 0.10)
	1.00 (ref)
	1.00 (ref)
	1.00 (ref)

	Q2 (0.10 to 0.10)
	0.93 (0.84;1.04)
	1.02 (0.82;1.25)
	1.04 (0.93;1.17)

	Q3 (0.10 to 0.32)
	0.92 (0.82;1.04)
	0.94 (0.74;1.20)
	1.03 (0.92;1.15)

	Q4 (0.32 to 2.00)
	0.93 (0.82;1.03)
	1.13 (0.92;1.39)
	1.10 (0.98;1.23)

	P for trend
	0.225
	0.266
	0.107


Adjustments included age, sex, ethnicity, income, education, exercise, smoke, alcohol intake, supplement use, medication use for lower blood sugar, medication use for hypertension, medication use for cholesterol, and total intake of energy, fat, protein, SFA, high-quality carbohydrate, animal protein, dietary fiber, dietary cholesterol, AHEI, both breakfast and snack after breakfast skipping; Q, quartile.


















Supplementary Table 14 Association of Δ Ratio of consumption of energy and macronutrients with general obesity, morbid obesity, and abdominal obesity without excluding participants with extremely energy intake
	Δ Ratio 
	General obesity
	Morbid obesity
	Abdominal obesity

	Energy
	
	
	

	Q1 (-1.78 to -0.02)
	1.00 (ref)
	1.00 (ref)
	1.00 (ref)

	Q2 (-0.02 to 0.15)
	1.05 (0.94;1.17)
	1.21 (0.96;1.50)
	1.13 (1.01;1.26)

	Q3 (0.15 to 0.33)
	1.08 (0.97;1.20)
	1.14 (0.89;1.46)
	1.13 (1.00;1.28)

	Q4 (0.33 to 2.00)
	0.97 (0.86;1.10)
	[bookmark: _Hlk91773653]1.25 (1.00;1.59)
	1.12 (0.98;1.28)

	P for trend
	0.642
	0.098
	0.141

	Carbohydrate
	
	
	

	Q1 (-2.00 to -0.08)
	1.00 (ref)
	1.00 (ref)
	1.00 (ref)

	Q2 (-0.08 to 0.09)
	1.09 (0.98;1.21)
	0.88 (0.68;1.13)
	1.05 (0.93;1.18)

	Q3 (0.09 to 0.27)
	1.02 (0.92;1.14)
	1.08 (0.86;1.36)
	1.06 (0.94;1.19)

	Q4 (0.27 to 2.00)
	1.08 (0.95;1.22)
	0.97 (0.76;1.24)
	1.12 (0.99;1.28)

	P for trend
	0.393
	0.794
	0.076

	High-quality carbohydrate
	
	
	

	Q1 (-2.00 to -0.09)
	1.00 (ref)
	1.00 (ref)
	1.00 (ref)

	Q2 (-0.09 to 0.12)
	1.08 (0.95;1.23)
	1.01 (0.78;1.29)
	1.00 (0.89;1.13)

	Q3 (0.12 to 0.42)
	0.97 (0.86;1.09)
	0.95 (0.78;1.15)
	1.00 (0.89;1.13)

	Q4 (0.42 to 2.00)
	1.09 (0.96;1.23)
	1.01 (0.82;1.24)
	1.06 (0.94;1.20)

	P for trend
	0.390
	0.966
	0.282

	Low-quality carbohydrate
	
	
	

	Q1 (-2.00 to -0.10)
	1.00 (ref)
	1.00 (ref)
	1.00 (ref)

	Q2 (-0.10 to 0.06)
	0.95 (0.84;1.06)
	0.94 (0.75;1.17)
	0.96 (0.85;1.08)

	Q3 (0.06 to 0.25)
	1.06 (0.93;1.20)
	0.80 (0.65;0.99)
	1.08 (0.96;1.21)

	Q4 (0.25 to 2.00)
	1.05 (0.93;1.19)
	1.01 (0.81;1.26)
	1.17 (1.04;1.31)

	P for trend
	0.233
	0.983
	0.002

	Fat
	
	
	

	Q1 (-2.00 to -0.02)
	1.00 (ref)
	1.00 (ref)
	1.00 (ref)

	Q2 (-0.02 to 0.18)
	0.98 (0.88;1.08)
	1.06 (0.85;1.31)
	1.12 (1.00;1.25)

	Q3 (0.18 to 0.41)
	1.08 (0.96;1.21)
	1.03 (0.81;1.31)
	1.13 (1.01;1.27)

	Q4 (0.41 to 2.00)
	0.93 (0.82;1.07)
	1.25 (1.00;1.58)
	1.12 (0.98;1.29)

	P for trend
	0.483
	0.064
	0.122

	SFA
	
	
	

	Q1 (-2.00 to -0.05)
	1.00 (ref)
	1.00 (ref)
	1.00 (ref)

	Q2 (-0.05 to 0.16)
	0.96 (0.86;1.06)
	1.05 (0.82;1.32)
	1.09 (0.97;1.24)

	Q3 (0.16 to 0.40)
	1.06 (0.96;1.17)
	1.06 (0.84;1.34)
	1.12 (1.01;1.26)

	Q4 (0.40 to 2.00)
	0.91 (0.81;1.03)
	1.26 (1.01;1.57)
	1.14 (1.01;1.28)

	P for trend
	0.293
	0.025
	0.048

	USFA
	
	
	

	Q1 (-2.00 to -0.01)
	1.00 (ref)
	1.00 (ref)
	1.00 (ref)

	Q2 (-0.01 to 0.19)
	0.99 (0.90;1.09)
	1.14 (0.89;1.47)
	1.10 (0.98;1.24)

	Q3 (0.19 to 0.42)
	0.99 (0.89;1.11)
	1.04 (0.81;1.34)
	1.07 (0.96;1.19)

	Q4 (0.42 to 2.00)
	0.93 (0.82;1.06)
	1.29 (1.03;1.60)
	1.08 (0.96;1.23)

	P for trend
	0.279
	0.039
	0.295

	Protein
	
	
	

	Q1 (-2.00 to 0.02)
	1.00 (ref)
	1.00 (ref)
	1.00 (ref)

	Q2 (0.02 to 0.23)
	1.09 (0.97;1.21)
	1.23 (0.98;1.55)
	1.10 (0.98;1.23)

	Q3 (0.23 to 0.46)
	1.03 (0.91;1.16)
	1.41 (1.14;1.74)
	1.11 (0.99;1.24)

	Q4 (0.46 to 2.00)
	1.02 (0.90;1.15)
	1.22 (0.97;1.54)
	1.10 (0.97;1.25)

	P for trend
	0.901
	0.098
	0.173

	Animal protein
	
	
	

	Q1 (-2.00 to 0.09)
	1.00 (ref)
	1.00 (ref)
	1.00 (ref)

	Q2 (0.09 to 0.37)
	1.00 (0.89;1.12)
	1.19 (0.96;1.47)
	1.09 (0.97;1.23)

	Q3 (0.37 to 0.59)
	0.98 (0.87;1.10)
	1.19 (0.97;1.46)
	1.06 (0.94;1.20)

	Q4 (0.59 to 2.00)
	0.92 (0.82;1.02)
	0.99 (0.81;1.22)
	1.02 (0.90;1.16)

	P for trend
	0.092
	0.758
	0.981

	Plant protein
	
	
	

	Q1 (-2.00 to -0.09)
	1.00 (ref)
	1.00 (ref)
	1.00 (ref)

	Q2 (-0.09 to 0.09)
	0.97 (0.87;1.09)
	1.03 (0.83;1.27)
	1.07 (0.95;1.20 )

	Q3 (0.09 to 0.31)
	0.94 (0.83;1.06)
	0.86 (0.68;1.09)
	1.02 (0.91;1.15)

	Q4 (0.31 to 2.00)
	0.92 (0.83;1.02)
	1.07 (0.87;1.30)
	1.08 (0.97;1.21)

	P for trend
	0.126
	0.741
	0.241


Adjustments included age, sex, ethnicity, income, education, regular exercise, smoke, alcohol intake, supplement use, medication use for lower blood sugar, medication use for hypertension, medication use for cholesterol, and total intake of energy, fat, protein, SFA, high-quality carbohydrate, animal protein, dietary fiber, dietary cholesterol, AHEI and breakfast skipping; Q, quartile.
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	Δ Ratio 
	General obesity
	Morbid obesity
	Abdominal obesity

	Energy
	
	
	

	Q1 (-1.78 to -0.02)
	1.00 (ref)
	1.00 (ref)
	1.00 (ref)

	Q2 (-0.02 to 0.15)
	1.04 (0.94;1.16)
	1.20 (0.96;1.49)
	1.12 (1.01;1.25)

	Q3 (0.15 to 0.33)
	1.06 (0.95;1.18)
	1.17 (0.92;1.50)
	1.11 (0.98;1.26)

	Q4 (0.33 to 2.00)
	0.97 (0.85;1.10)
	1.29 (1.02;1.64)
	1.11 (0.97;1.26)

	P for trend
	0.580
	0.042
	0.232

	Carbohydrate
	
	
	

	Q1 (-1.87 to -0.09)
	1.00 (ref)
	1.00 (ref)
	1.00 (ref)

	Q2 (-0.09 to 0.09)
	1.08 (0.98;1.20)
	0.87 (0.67;1.12)
	1.05 (0.93;1.17)

	Q3 (0.09 to 0.27)
	1.01 (0.91;1.14)
	1.09 (0.86;1.37)
	1.05 (0.93;1.18)

	Q4 (0.27 to 2.00)
	1.07 (0.95;1.21)
	0.98 (0.77;1.25)
	1.12 (0.98;1.27)

	P for trend
	0.457
	0.665
	0.116

	High-quality carbohydrate
	
	
	

	Q1 (-2.00 to -0.12)
	1.00 (ref)
	1.00 (ref)
	1.00 (ref)

	Q2 (-0.12 to 0.12)
	1.02 (0.90;1.16)
	1.16 (0.92;1.47)
	1.00 (0.90;1.13)

	Q3 (0.12 to 0.40)
	0.93 (0.83;1.05)
	1.03 (0.84;1.25)
	0.97 (0.86;1.10)

	Q4 (0.40 to 2.00)
	1.08 (0.96;1.22)
	1.13 (0.93;1.38)
	1.07 (0.95;1.22)

	P for trend
	0.328
	0.387
	0.283

	Low-quality carbohydrate
	
	
	

	Q1 (-2.00 to -0.10)
	1.00 (ref)
	1.00 (ref)
	1.00 (ref)

	Q2 (-0.10 to 0.07)
	0.94 (0.83;1.06)
	0.94 (0.77;1.15)
	0.97 (0.87;1.09)

	Q3 (0.07 to 0.26)
	1.04 (0.92;1.18)
	0.82 (0.67;1.02)
	1.07 (0.95;1.20)

	Q4 (0.26 to 2.00)
	1.05 (0.92;1.20)
	1.05 (0.84;1.32)
	1.15 (1.03;1.30)

	P for trend
	0.230
	0.747
	0.008

	Fat
	
	
	

	Q1 (-2.00 to -0.02)
	1.00 (ref)
	1.00 (ref)
	1.00 (ref)

	Q2 (-0.02 to 0.18)
	0.97 (0.88;1.08)
	1.07 (0.86;1.33)
	1.11 (1.00;1.24)

	Q3 (0.18 to 0.41)
	1.07 (0.96;1.20)
	1.05 (0.82;1.34)
	1.12 (1.00;1.26)

	Q4 (0.41 to 2.00)
	0.93 (0.81;1.07)
	1.29 (1.02;1.63)
	1.12 (0.98;1.28)

	P for trend
	0.450
	0.033
	0.159

	SFA
	
	
	

	Q1 (-2.00 to -0.05)
	1.00 (ref)
	1.00 (ref)
	1.00 (ref)

	Q2 (-0.05 to 0.16)
	0.95 (0.85;1.05)
	1.04 (0.82;1.33)
	1.07 (0.95;1.21)

	Q3 (0.16 to 0.40)
	1.06 (0.95;1.17)
	1.08 (0.85;1.37)
	1.11 (0.99;1.24)

	Q4 (0.40 to 2.00)
	0.90 (0.79;1.02)
	1.29 (1.03;1.61)
	1.11 (0.98;1.25)

	P for trend
	0.776
	0.050
	0.167

	USFA
	
	
	

	Q1 (-2.00 to -0.02)
	1.00 (ref)
	1.00 (ref)
	1.00 (ref)

	Q2 (-0.02 to 0.19)
	0.98 (0.89;1.09)
	1.13 (0.87;1.46)
	1.09 (0.97;1.22)

	Q3 (0.19 to 0.42)
	0.99 (0.88;1.10)
	1.05 (0.82;1.35)
	1.06 (0.95;1.19)

	Q4 (0.42 to 2.00)
	0.92 (0.81;1.05)
	1.30 (1.04;1.62)
	1.07 (0.94;1.21)

	P for trend
	0.847
	0.018
	0.521

	Protein
	
	
	

	Q1 (-2.00 to 0.02)
	1.00 (ref)
	1.00 (ref)
	1.00 (ref)

	Q2 (0.02 to 0.23)
	1.09 (0.97;1.22)
	1.23 (0.97;1.55)
	1.09 (0.97;1.23)

	Q3 (0.23 to 0.46)
	1.03 (0.91;1.16)
	1.44 (1.16;1.78)
	1.10 (0.98;1.24)

	Q4 (0.46 to 2.00)
	1.02 (0.89;1.15)
	1.25 (0.99;1.57)
	1.10 (0.96;1.24)

	P for trend
	0.887
	0.054
	0.230

	Animal protein
	
	
	

	Q1 (-2.00 to 0.13)
	1.00 (ref)
	1.00 (ref)
	1.00 (ref)

	Q2 (0.13 to 0.38)
	0.97 (0.86;1.08)
	1.16 (0.95;1.40)
	1.07 (0.95;1.21)

	Q3 (0.38 to 0.59)
	0.98 (0.87;1.10)
	1.20 (0.98;1.46)
	1.05 (0.93;1.18)

	Q4 (0.59 to 2.00)
	0.91 (0.81;1.02)
	1.01 (0.82;1.23)
	1.00 (0.88;1.13)

	P for trend
	0.109
	0.865
	0.887

	Plant protein
	
	
	

	Q1 (-2.00 to 0.10)
	1.00 (ref)
	1.00 (ref)
	1.00 (ref)

	Q2 (0.10 to 0.10)
	0.93 (0.84;1.04)
	1.02 (0.83;1.26)
	1.04 (0.93;1.16)

	Q3 (0.10 to 0.32)
	0.92 (0.82;1.04)
	0.94 (0.74;1.20)
	1.02 (0.91;1.15)

	Q4 (0.32 to 2.00)
	0.91 (0.82;1.01)
	1.11 (0.91;1.37)
	1.07 (0.96;1.20)

	P for trend
	0.115
	0.362
	0.273


Adjustments included age, sex, ethnicity, income, education, exercise, smoke, alcohol intake, supplement use, medication use for lower blood sugar, medication use for hypertension, medication use for cholesterol, and total intake of energy, fat, protein, SFA, high-quality carbohydrate, animal protein, dietary fiber, dietary cholesterol, AHEI, breakfast skipping, timing for breakfast, and timing for dinner; Q, quartile.

