Supplementary material
α-Klotho: the hidden link between dietary inflammatory index and accelerated aging

[image: 流程图]

















Supplementary Figure 1. Study sample selection process
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Supplementary Figure 2. Directed acyclic graph
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[bookmark: _GoBack]Supplementary Figure 3. Exposure-response relationships between DII and biological age (A), phenotypic age (B), α-Klotho (C). Curves were fitted using generalised additive models and restricted cubic spline fitting. Models were adjusted for age, sex, race/ethnicity, body mass index, education, marital status, PIR, serum cotinine, alcohol, physical activity. DII, dietary inflammatory index.

	Supplementary Table 1. Association between DII and α-Klotho

	Outcome
	DII (median [range])
	Crude model
	
	Model 1a
	
	Model 2b

	
	
	β (95%CI)
	
	β (95%CI)
	
	β (95%CI)

	α-Klotho, pg/ml
	Continuous
	-0.01 (-0.02--0.004)
	
	-0.01 (-0.02--0.007)
	
	-0.01 (-0.02--0.006)

	
	Category
	
	
	
	
	

	
	Q1 (-0.87, [＜0.44])
	Reference
	
	Reference
	
	Reference

	
	Q2 (1.23, [0.44-1.85])
	-0.03 (-0.07-0.01)
	
	-0.03 (-0.07-0.01)
	
	-0.03 (-0.07-0.01)

	
	Q3 (2.36, [1.85-2.79])
	-0.05 (-0.09--0.01)
	
	-0.05 ((-0.09--0.01)
	
	-0.05 (-0.09--0.01)

	
	Q4 (3.23, [＞2.79])
	-0.05 (-0.09--0.01)
	
	-0.06 ((-0.10--0.02)
	
	-0.06 (-0.10--0.01)

	P for trend
	0.017 
	
	0.003 
	
	0.004 

	
aModel 1: adjusted for age, sex and race/ethnicity.
bModel 2: additionally adjusted for body mass index, education, marital status, PIR, serum cotinine, alcohol, physical activity.
β: regression coefficients. Values in bold font are statistically significant (P<0.05). All P for trend were FDR-adjusted.

















	Supplementary Table 2. Association between α-Klotho and biological age and phenotypic age

	Outcome
	α-Klotho (median [range], pg/ml)
	Crude model
	
	Model 1a
	
	Model 2b

	
	
	β (95%CI)
	
	β (95%CI)
	
	β (95%CI)

	Biological age, years
	Continuous
	-0.12 (-0.18--0.06)
	
	-0.08 (-0.14--0.03)
	
	-0.07 (-0.12--0.02)

	
	Category
	
	
	
	
	

	
	Q1 (6.32, [＜6.48])
	Reference
	
	Reference
	
	Reference

	
	Q2 (6.58, [6.48-6.68])
	-0.09 (-0.16--0.02)
	
	-0.06 (-0.12--0.01)
	
	-0.06 (-0.10--0.01)

	
	Q3 (6.78, [6.68-6.89])
	-0.10 (-0.16--0.04)
	
	-0.06 (-0.11--0.01)
	
	-0.06 (-0.10--0.02)

	
	Q4 (7.06, [＞6.89])
	-0.08 (-0.14--0.02)
	
	-0.05 (-0.10--0.01)
	
	-0.04 (-0.01-0.01)

	P for trend
	＜0.001
	
	0.005 
	
	0.001 

	
	
	
	
	
	
	

	Phenotypic age, years
	Continuous
	-0.08 (-0.12--0.04)
	
	-0.03 (-0.05--0.01)
	
	-0.03 (-0.05--0.01)

	
	Category
	
	
	
	
	

	
	Q1 (6.32, [＜6.48])
	Reference
	
	Reference
	
	Reference

	
	Q2 (6.58, [6.48-6.68])
	-0.03 (-0.07-0.01)
	
	-0.01 (-0.03-0.01)
	
	-0.01 (-0.02-0.01)

	
	Q3 (6.78, [6.68-6.89])
	-0.06 (-0.09--0.02)
	
	-0.02 (-0.04--0.01)
	
	-0.02 (-0.04--0.01)

	
	Q4 (7.06, [＞6.89])
	-0.06 (-0.09--0.02)
	
	-0.02 (-0.04--0.01)
	
	-0.02 (-0.03--0.01)

	P for trend
	＜0.001
	
	0.004 
	
	0.001 

	
aModel 1: adjusted for age, sex and race/ethnicity.
bModel 2: additionally adjusted for body mass index, education, marital status, PIR, serum cotinine, alcohol, physical activity.
A natural logarithmic conversion was performed for biological age, phenotypic age. 
β: regression coefficients. Values in bold font are statistically significant (P<0.05). All P for trend were FDR-adjusted.














































	[bookmark: OLE_LINK18]Supplementary Table 3. Association of DII with biological age and phenotypic age after excluding participants with autoimmune diseases

	Outcome
	DII (median [range])
	Crude model
	
	Model 1a
	
	Model 2b

	
	
	β (95%CI)
	
	β (95%CI)
	
	β (95%CI)

	Biological age, years
	Continuous
	0.01 (0.001-0.03)
	
	0.02 (0.004-0.03)
	
	0.007 (-0.004-0.02)

	
	Category
	
	
	
	
	

	[bookmark: OLE_LINK39]
	Q1 (-0.96, [＜0.41])
	Reference
	
	Reference
	
	Reference

	
	Q2 (1.15, [0.41-1.81])
	-0.03 (-0.10-0.04)
	
	-0.01 (-0.05-0.04)
	
	-0.02 (-0.07-0.04)

	
	Q3 (2.29, [1.81-2.79])
	0.001 (-0.08-0.08)
	
	0.01 (-0.05-0.06)
	
	0.02 (-0.05-0.08)

	
	Q4 (3.19, [＞2.75])
	0.09 (0.02-0.16)
	
	0.11(0.06-0.16)
	
	0.10 (0.04-0.15)

	P for trend
	0.007
	
	＜0.001
	
	0.040 

	
	
	
	
	
	
	

	Phenotypic age, years
	Continuous
	0.002 (-0.005-0.009)
	
	0.008 (0.004-0.013)
	
	0.005 (0.001-0.009)

	
	Category
	
	
	
	
	

	
	Q1 (-0.96, [＜0.41])
	Reference
	
	Reference
	
	Reference

	
	Q2 (1.15, [0.41-1.81])
	-0.01 (-0.05-0.02)
	
	-0.003 (-0.02-0.01)
	
	-0.005 (-0.02-0.01)

	
	Q3 (2.29, [1.81-2.79])
	-0.01 (-0.04-0.03)
	
	0.02 (0.003-0.04)
	
	0.01 (-0.001-0.03)

	
	Q4 (3.19, [＞2.75])
	0.02 (-0.02-0.05)
	
	0.05 (0.03-0.07)
	
	0.03 (0.02-0.05)

	P for trend
	0.332 
	
	[bookmark: OLE_LINK38]＜0.001
	
	＜0.001

	aModel 1: adjusted for age, sex and race/ethnicity.
[bookmark: OLE_LINK11]bModel 2: additionally adjusted for body mass index, education, marital status, PIR, serum cotinine, alcohol, physical activity.
A natural logarithmic conversion was performed for biological age, phenotypic age. 
[bookmark: OLE_LINK36]β: regression coefficients. Values in bold font are statistically significant (P<0.05). All P for trend were FDR-adjusted.






	Supplementary Table 4. Detailed Consumption Levels of the 28 Food Parameters

	Nutrients
	Median (IQR)

	Protein (g)
	70.1 (50.4, 96.2)

	Carbohydrates (g)
	221.6 (161.0, 294.4)

	Fiber (g)
	14.2 (9.3, 20.4)

	Total fat (g)
	67.6 (44.5, 98.1)

	Saturated fat acids (g)
	21.3 (13.8, 31.6)

	Monounsaturated fatty acids (g)
	24.3 (16.0, 36.2)

	Polyunsaturated fatty acids (g)
	14.3 (8.8, 21.2)

	Cholesterol (mg)
	214.5 (120.0, 386.0)

	Vitamins A (μg)
	478.0 (265.0, 758.0)

	Vitamins C (mg)
	51.5 (21.9, 108.4)

	Vitamins D (μg)
	3.3 (1.4, 5.9)

	Vitamins E (mg)
	5.9 (3.7, 9.0)

	Fe (mg)
	12.7 (8.8, 18.0)

	Magnesium (mg)
	262 (190, 353)

	Selenium (μg)
	93.7 (64.2, 132.3)

	Zinc (mg)
	9.5 (6.5, 13.9)

	Alcohol (g)
	0.0 (0.0-0.0)

	Riboflavin (mg)
	1.9 (1.3, 2.6)

	Thiamin (mg)
	1.4 (0.9, 1.9)

	Niacin (mg)
	20.7 (14.2, 29.4)

	Folate (μg)
	126 (64, 221)

	Vitamins B12 (μg)
	3.8 (2.2, 6.2)

	vitamins B6 (mg)
	1.6 (1.1, 2.3)

	Caffeine (mg)
	0.13 (0.03, 0.26)

	Beta-carotene (μg)
	755.5 (338.0, 2066.0)

	Omega 3 (g)
	1.3 (0.8, 2.0)

	Omega 6 (g)
	12.7 (7.7, 19.0)

	Energy (kcal)
	1839 (1351, 2464)






	[bookmark: _Hlk166411268]Supplementary Table 5. Demographic Characteristics Comparison Between Study Sample and Overall NHANES Population

	 Characteristics
	Study Sample
(n=3054)
	Overall (n=7880)
	P-Value

	Age [years, n (%)]
	
	
	0.51

	40-60
	1724 (56.5)
	4473 (56.8)
	

	＞60
	1330 (43.5)
	3407 (43.2)
	

	Sex [n (%)]
	
	
	

	Men
	1503 (49.2)
	3890 (49.4)
	

	Women
	1551 (50.8)
	3990 (50.6)
	

	Race/ethnicity [n (%)]
	
	
	0.06

	Mexican American
	540 (17.7)
	1420 (18.0)
	

	Other Hispanic
	339 (11.1)
	945 (12.0)
	

	Non-Hispanic White
	1540 (50.4)
	3594 (45.6)
	

	Non-Hispanic Black
	540 (17.7)
	1442 (18.3)
	

	Other/multi-racial
	95 (3.1)
	479 (6.1)
	

	Education [n (%)]
	
	
	0.15

	Less than 9th grade
	447 (14.6)
	1154 (14.6)
	

	9th-11th grade
	536 (17.6)
	1190 (15.1)
	

	High School grad/GED or equivalent
	700 (22.9)
	1808 (22.9)
	

	College or AA degree
	780 (25.5)
	2070 (26.3)
	

	College Grad or Above
	591 (19.4)
	1658 (21.1)
	

	Marital Status [n (%)]
	
	
	0.07

	Married/living with partner
	1997 (65.4)
	5156 (65.4)
	

	Widowed/divorced/separated
	854 (27.9)
	2131 (27.0)
	

	Single/never married
	203 (6.7)
	593 (7.5)
	

	PIR [Mean, SD]
	2.6 (1.6)
	2.6 (1.6)
	

	Physical activity [n (%)]
	
	
	0.46

	Low
	1850 (60.6)
	4713 (59.8)
	

	High
	1204 (39.4)
	3167 (40.2)
	

	Alcohol [n (%)]
	
	
	0.29

	No
	2167 (71.0)
	5507 (69.9)
	

	Yes
	887 (29.0)
	2368 (30.1)
	

	BMI Category [kg/m2, n (%)]
	
	
	0.31

	Underweight/Normal weight
	679 (22.2)
	1778 (22.6)
	

	Overweight
	1150 (37.7)
	2805 (35.6)
	

	Obese
	1225 (40.1)
	3297 (41.8)
	

	Serum cotinine [ng/mL, n (%)]
	
	
	0.32

	0.32＜0.02
	1024 (33.5)
	2774 (35.2)
	

	0.02-0.28
	1012 (33.1)
	2605 (33.1)
	

	＞0.28
	1018 (33.4)
	2498 (31.7)
	

	Overall, the participants in the original NHANES (2007-2010) who had complete baseline characteristics.
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3054 participants were included in the analysis
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