STable 1. Multivariate-adjusted odds ratios (95% CIs) of metabolic syndrome for each quartile of serum carotenoid concentrations according to subgroups of education levels and household income *. 
	
	Quartile 1 
	Q2
	Q3
	Q4
	P-interaction

	α-carotene (μmol/l)

	Age
	0.582

	< 55 years
	1.00
	0.83 (0.42, 1.66)
	0.43 (0.19, 1.00)
	0.32 (0.13, 0.76)
	

	≥ 55 years
	1.00
	0.82 (0.54, 1.25)
	0.60 (0.39, 0.93)
	0.33 (0.20, 0.55)
	

	Education levels (years)
	0.959

	< 9 
	1.00
	0.52 (0.28, 0.94)
	0.45 (0.24, 0.85)
	0.30 (0.14, 0.62)
	

	9-12 
	1.00
	0.89 (0.51, 1.53)
	0.61 (0.34, 1.10)
	0.35 (0.18, 0.69)
	

	> 12 
	1.00
	1.64 (0.73, 3.66)
	0.87 (0.36, 2.08)
	0.49 (0.18, 1.33)
	

	Household income (Yuan/ month/ person)
	0.865

	< 2000 
	1.00
	0.69 (0.43, 1.10)
	0.45 (0.27, 0.76)
	0.37 (0.21, 0.65)
	

	2000-3000
	1.00
	1.25 (0.59, 2.63)
	0.85 (0.38, 1.88)
	0.32 (0.12, 0.88)
	

	> 3000
	1.00
	0.87 (0.39, 1.93)
	0.74 (0.33, 1.63)
	0.34 (0.13, 0.88)
	

	β-carotene (μmol/l)

	Age
	0.150

	< 55 years
	1.00
	0.52 (0.26, 1.06)
	0.37 (0.17, 0.81)
	0.17 (0.07, 0.43)
	

	≥ 55 years
	1.00
	0.56 (0.37, 0.85)
	0.41 (0.26, 0.63)
	0.31 (0.19, 0.51)
	

	Education levels (years)
	0.155

	< 9 
	1.00
	0.63 (0.34, 1.16)
	0.56 (0.30, 1.06)
	0.43 (0.22, 0.87)
	

	9-12 
	1.00
	0.39 (0.22, 0.68)
	0.31 (0.17, 0.57)
	0.22 (0.11, 0.42)
	

	> 12 
	1.00
	0.72 (0.33, 1.55)
	0.26 (0.10, 0.65)
	0.15 (0.05, 0.44)
	

	Household income (Yuan/ month/ person)
	0.505

	< 2000 
	1.00
	0.58 (0.36, 0.94)
	0.49 (0.29, 0.81)
	0.26 (0.14, 0.49)
	

	2000-3000
	1.00
	0.33 (0.14, 0.75)
	0.24 (0.10, 0.57)
	0.39 (0.18, 0.83)
	

	> 3000
	1.00
	0.64 (0.30, 1.36)
	0.37 (0.15, 0.90)
	0.23 (0.08, 0.62)
	

	β-crytoxanthin (μmol/l)　

	Age
	0.827

	< 55 years
	1.00
	1.21 (0.58, 2.52)
	0.57 (0.24, 1.37)
	0.66 (0.29, 1.52)
	

	≥ 55 years
	1.00
	0.62 (0.41, 0.95)
	0.71 (0.47, 1.08)
	0.36 (0.22, 0.59)
	

	Education levels (years)
	0.785

	< 9 
	1.00
	0.68 (0.37, 1.23)
	0.73 (0.39, 1.37)
	0.45 (0.22, 0.93)
	

	9-12 
	1.00
	0.75 (0.43, 1.31)
	0.56 (0.31, 1.02)
	0.48 (0.26, 0.89)
	

	> 12 
	1.00
	0.95 (0.41, 2.21)
	1.23 (0.55, 2.72)
	0.56 (0.21, 1.51)
	

	Household income (Yuan/ month/ person)
	0.377

	< 2000 
	1.00
	0.70 (0.43, 1.15)
	0.83 (0.50, 1.36)
	0.51 (0.29, 0.90)
	

	2000-3000
	1.00
	0.61 (0.28, 1.32)
	0.54 (0.25, 1.16)
	0.47 (0.20, 1.07)
	

	> 3000
	1.00
	1.05 (0.49, 2.25)
	0.61 (0.26, 1.44)
	0.39 (0.15, 1.02)
	

	Lycopene (μmol/l)

	Age
	0.222

	< 55 years
	1.00
	0.36 (0.16, 0.81)
	0.39 (0.18, 0.81)
	0.26 (0.11, 0.58)
	

	≥ 55 years
	1.00
	0.63 (0.41, 0.96)
	0.51 (0.32, 0.80)
	0.46 (0.29, 0.73)
	

	Education levels (years)
	0.894

	< 9 
	1.00
	0.54 (0.29, 0.99)
	0.65 (0.35, 1.19)
	0.31 (0.15, 0.65)
	

	9-12 
	1.00
	0.39 (0.22, 0.72)
	0.40 (0.22, 0.71)
	0.40 (0.22, 0.72)
	

	> 12 
	1.00
	1.19 (0.53, 2.66)
	0.41 (0.14, 1.16)
	0.72 (0.31, 1.65)
	

	Household income (Yuan/ month/ person)
	0.232

	< 2000 
	1.00
	0.45 (0.27, 0.74)
	0.52 (0.31, 0.85)
	0.48 (0.28, 0.81)
	

	2000-3000
	1.00
	0.75 (0.35, 1.59)
	0.42 (0.18, 0.98)
	0.47 (0.22, 1.03)
	

	> 3000
	1.00
	0.80 (0.36, 1.78)
	0.59 (0.26, 1.34)
	0.32 (0.13, 0.80)
	

	Lutein + Zeaxanthin (μmol/l)　

	Age
	0.265

	< 55 years
	1.00
	0.48 (0.23, 1.02)
	0.43 (0.20, 0.92)
	0.28 (0.13, 0.64)
	

	≥ 55 years
	1.00
	0.64 (0.42, 0.98)
	0.65 (0.42, 0.99)
	0.37 (0.22, 0.60)
	

	Education levels (years)
	0.086

	< 9 
	1.00
	0.81 (0.44, 1.52)
	0.75 (0.40, 1.40)
	0.60 (0.30, 1.18)
	

	9-12 
	1.00
	0.58 (0.34, 1.00)
	0.51 (0.29, 0.91)
	0.25 (0.12, 0.51)
	

	> 12 
	1.00
	0.35 (0.15, 0.82)
	0.38 (0.17, 0.85)
	0.18 (0.10, 0.38)
	

	Household income (Yuan/ month/ person)
	0.455

	< 2000 
	1.00
	0.60 (0.36, 0.99)
	0.65 (0.40, 1.06)
	0.39 (0.22, 0.67)
	

	2000-3000
	1.00
	0.65 (0.32, 1.35)
	0.40 (0.17, 0.90)
	0.31 (0.13, 0.74)
	

	> 3000
	1.00
	0.48 (0.21, 1.05)
	0.67 (0.31, 1.46)
	0.34 (0.13, 0.90)
	

	Total carotenoids (μmol/l)　

	Age
	0.265

	< 55 years
	1.00
	0.48 (0.23, 1.02)
	0.43 (0.20, 0.92)
	0.28 (0.13, 0.64)
	

	≥ 55 years
	1.00
	0.64 (0.42, 0.98)
	0.65 (0.42, 0.99)
	0.37 (0.22, 0.60)
	

	Education levels (years)
	0.173

	< 9 
	1.00
	0.31 (0.16, 0.60)
	0.38 (0.19, 0.75)
	0.25 (0.12, 0.53)
	

	9-12 
	1.00
	0.51 (0.30, 0.87)
	0.34 (0.19, 0.63)
	0.20 (0.10, 0.41)
	

	> 12 
	1.00
	0.52 (0.23, 1.14)
	0.14 (0.06, 0.36)
	0.11 (0.05 0.33)
	

	Household income (Yuan/ month/ person)
	0.314

	< 2000 
	1.00
	0.38 (0.23, 0.63)
	0.39 (0.23, 0.66)
	0.19 (0.10, 0.36)
	

	2000-3000
	1.00
	0.48 (0.23, 1.01)
	0.24 (0.10, 0.57)
	0.36 (0.16, 0.80)
	

	> 3000
	1.00
	0.62 (0.29, 1.30)
	0.22 (0.08, 0.58)
	0.26 (0.10, 0.66)
	


* Adjusted for: age, sex (except for sex-stratification) and energy, marital status, education level, occupation, household income, smoking, alcohol-drinking, physical activity, serum total cholesterol, and dietary intake of fiber, cholesterol, saturated fatty acids, vitamin C, vitamin E and beta-carotene, serum retinol and α-tocopherol. 
