	Supplementary table 1
The characteristics of participants (NHANES 2009-2018)

	Variables
	Quartiles of METS-VF
	p-value

	
	Q1
	Q2
	Q3
	Q4
	

	Age (years)
	37.96 (20.12)
	47.97 (20.56)
	50.62 (20.12)
	52.4 (18.37)
	<0.01

	Vitamin D (nmol/L)
	71.55 (36.74)
	73.22 (40.68)
	70.95 (39.80)
	67.28 (34.12)
	<0.01

	Calories (kcal/day)
	2177.34 (1116.19)
	2101.16 (1034.40)
	2069.93 (1035.28)
	2140.07 (1122.75)
	<0.01

	Blood calcium (mg/dl)
	9.38 (0.44)
	9.32 (0.44)
	9.33 (0.44)
	9.35 (0.44)
	<0.01

	Gender (%)
	
	
	
	
	<0.01

	  Male
	46 (4349)
	50 (4753)
	50 (4753)
	54 (5157)
	

	  Female
	54 (5157)
	50 (4753)
	50 (4753)
	46 (4349)
	

	Race (%)
	
	
	
	
	<0.01

	  Mexican American
	6 (57)
	7 (68)
	10 (912)
	10 (911)
	

	  Other Hispanic
	6 (57)
	5 (56)
	6 (57)
	5 (56)
	

	  Non-Hispanic White
	67 (6569)
	70 (6772)
	67 (6569)
	74 (7276)
	

	  Non-Hispanic Black
	11 (1012)
	11 (912)
	10 (911)
	5 (56)
	

	  Non-Hispanic Black
	10 (811)
	7 (69)
	7 (69)
	5 (47)
	

	Education (%)
	
	
	
	
	<0.01

	  Below high school
	30 (2732)
	32 (2935)
	32 (3035)
	34 (3137)
	                                                

	  High school
	20 (1823)
	20 (1722)
	24 (2127)
	25 (2228)
	

	  Above high school
	50 (4753)
	49 (4652)
	44 (4147)
	41 (3844)
	

	Poverty income ratio (%)
	
	
	
	
	<0.01

	  <1.3
	22 (2024)
	20 (1823)
	21 (1923)
	24 (2226)
	

	  1.3-3.5
	33 (3036)
	32 (2935)
	40 (3743)
	40 (3743)
	

	  >3.5
	45 (4248)
	48 (4551)
	39 (3643)
	36 (3340)
	


	Work activity (%)
	
	
	
	
	<0.01

	  Vigorous
	22 (2025)
	20 (1823)
	22 (2025)
	18 (1621)
	

	  Moderate
	27 (2429)
	26 (2329)
	27 (2430)
	29 (2632)
	

	  Other
	51 (4854)
	54 (5157)
	51 (4854)
	53 (4956)
	

	Recreational activities (%)
	
	
	
	
	<0.01

	  Vigorous
	44 (4147)
	28 (2631)
	19 (1722)
	13 (1115)
	

	  Moderate
	44 (4147)
	28 (2631)
	19 (1722)
	13 (1115)
	

	  Other
	30 (2833)
	42 (3945)
	48 (4551)
	58 (5561)
	

	Smoking (%)
	
	
	
	
	<0.01

	  Now
	19 (1722)
	19 (1621)
	18 (1620)
	19 (1721)
	

	  Former
	62 (5965)
	57 (5460)
	53 (5056)
	50 (4753)
	

	  Never
	19 (1622)
	24 (2227)
	29 (2732)
	31 (2834)
	

	Drinking (%)
	
	
	
	
	<0.01

	  Yes
	77 (7580)
	77 (7479)
	73 (7076)
	71 (6873)
	

	  No
	23 (2025)
	23 (2126)
	27 (2430)
	29 (2732)
	

	Diabetes (%)
	
	
	
	
	<0.01

	  Yes
	3 (24)
	5 (46)
	11 (913)
	20 (1722)
	

	  No
	97 (9698)
	95 (9496)
	89 (8791)
	80 (7883)
	

	Hypertension (%)
	
	
	
	
	<0.01

	  Yes
	12 (1014)
	27 (2530)
	39 (3642)
	50 (4753)
	

	  No
	88 (8690)
	73 (7075)
	61 (5864)
	50 (4753)
	

	OA (%)
	
	
	
	
	<0.01

	  Yes
	6 (57)
	12 (1014)
	16 (1419)
	20 (1722)
	

	  No
	94 (9395)
	88 (8690)
	84 (8186)
	80 (7883)
	

	Coronary artery disease (%)
	
	
	
	
	<0.01

	  Yes
	1.07 (0.591.95)
	3 (2.324.21)
	3 (2.494.27)
	5 (4.056.76)
	

	  No
	99 (9899)
	97 (9698)
	97 (9698)
	95 (9396)
	

	For continuous variables: survey-weighted means (SD), p-values derived from survey-weighted linear regression

	For categorical variables: survey-weighted percentages (95% CI), p-values were obtained by survey-weighted chi-square test



