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1  Supplementary Tables

Table S1. Oxidative balance score assignment scheme.
	[bookmark: OLE_LINK1]OBS components
	Property
	Female
	Male

	
	
	0
	1
	2
	0
	1
	2

	Dietary OBS components
	
	
	
	
	
	
	

	Dietary fiber (g/d)
	A
	<9.00
	9.00-15.10
	≥15.10
	<10.20
	10.20-17.60
	≥17.60

	Carotene (RE/d)
	A
	<212.00
	212.00-438.00
	≥438.00
	<248.67
	248.67-513.00
	≥513.00

	Riboflavin (mg/d)
	A
	<1.27
	1.27-1.97
	≥1.97
	<1.55
	1.55-2.44
	≥2.44

	Niacin (mg/d)
	A
	<13.66
	13.66-21.51
	≥21.51
	<17.48
	17.48-28.25
	≥28.25

	Vitamin B6 (mg/d)
	A
	<1.06
	1.06-1.73
	≥1.73
	<1.34
	1.34-2.22
	≥2.22

	Total folate (mcg/d)
	A
	<223.00
	223.00-365.00
	≥365.00
	<268.00
	268.00-448.00
	≥448.00

	Vitamin B12 (mcg/d)
	A
	<2.29
	2.29-4.44
	≥4.44
	<3.04
	3.04-5.82
	≥5.82

	Vitamin C (mg/d)
	A
	<31.50
	31.50-89.90
	≥89.90
	<33.47
	33.47-97.83
	≥97.83

	Vitamin E (ATE) (mg/d)
	A
	<4.14
	4.14-7.14
	≥7.14
	<4.78
	4.78-8.40
	≥8.40

	Calcium (mg/d)
	A
	<568.00
	568.00-945.00
	≥945.00
	<668.00
	668.00-1123.33
	≥1123.33

	Magnesium (mg/d)
	A
	<172.00
	172.00-258.00
	≥258.00
	<204.00
	204.00-315.00
	≥315.00

	Zinc (mg/d)
	A
	<6.38
	6.38-10.06
	≥10.06
	<8.01
	8.01-13.12
	≥13.12

	Copper (mg/d)
	A
	<0.72
	0.72-1.10
	≥1.10
	<0.84
	0.84-1.32
	≥1.32

	Selenium (mcg/d)
	A
	<62.80
	62.80-98.30
	≥98.30
	<78.20
	78.20-126.80
	≥126.80

	Total fat (g/d)
	P
	≥75.82
	47.59-75.82
	<47.59
	≥95.14
	58.17-95.14
	<58.17

	Iron (mg/d)
	P
	≥14.00
	8.97-14.00
	<8.97
	≥17.50
	11.10-17.50
	<11.10

	Lifestyle OBS components
	
	
	
	
	
	
	

	Physical activity (MET-minute/week)
	A
	<425.44
	425.44-1820.00
	≥1820.00
	<843.73
	843.73-2782.50
	≥2782.50

	Alcohol (g/d)
	P
	≥15.00
	0-15.00
	None
	≥30.00
	0-30.00
	None

	Body mass index (kg/m2)
	P
	≥28.60
	21.60-28.60
	<21.60
	≥27.80
	21.66-27.80
	<21.66

	Cotinine (ng/mL)
	P
	≥0.13
	0.02-0.13
	<0.02
	≥0.53
	0.03-0.53
	<0.03


OBS: oxidative balance score; A: antioxidant; P: prooxidant; RE: retinol equivalent; 
ATE: alpha-tocopherol equivalent; MET: metabolic equivalent.

Table S2. Completeness and component-specific missingness of the oxidative balance score.
S2-1. Number of available OBS components per participant, n (%)
	Available OBS components
	Female (n=9,009)
	Male (n=8,824)
	Overall (n=17,833)

	16
	0 (0.00)
	0 (0.00)
	0 (0.00)

	17
	0 (0.00)
	0 (0.00)
	0 (0.00)

	18
	0 (0.00)
	0 (0.00)
	0 (0.00)

	19
	12 (0.13)
	14 (0.16)
	26 (0.15)

	20
	8,997 (99.87)
	8,810 (99.84)
	17,807 (99.85)

	≥16
	9,009 (100.00)
	8,824 (100.00)
	17,833 (100.00)


Values are n (%).

S2-2. Missingness of each OBS component, n (%)
	OBS component
	Property
	Female
	Male
	Overall

	Dietary fiber
	A
	0 (0.00)
	0 (0.00)
	0 (0.00)

	Carotene (RE)
	A
	0 (0.00)
	0 (0.00)
	0 (0.00)

	Riboflavin
	A
	0 (0.00)
	0 (0.00)
	0 (0.00)

	Niacin
	A
	0 (0.00)
	0 (0.00)
	0 (0.00)

	Vitamin B6
	A
	0 (0.00)
	0 (0.00)
	0 (0.00)

	Total folate
	A
	0 (0.00)
	0 (0.00)
	0 (0.00)

	Vitamin B12
	A
	0 (0.00)
	0 (0.00)
	0 (0.00)

	Vitamin C
	A
	0 (0.00)
	0 (0.00)
	0 (0.00)

	Vitamin E (ATE)
	A
	0 (0.00)
	0 (0.00)
	0 (0.00)

	Calcium
	A
	0 (0.00)
	0 (0.00)
	0 (0.00)

	Magnesium
	A
	0 (0.00)
	0 (0.00)
	0 (0.00)

	Zinc
	A
	0 (0.00)
	0 (0.00)
	0 (0.00)

	Copper
	A
	0 (0.00)
	0 (0.00)
	0 (0.00)

	Selenium
	A
	0 (0.00)
	0 (0.00)
	0 (0.00)

	Physical activity
	A
	0 (0.00)
	3 (0.03)
	3 (0.02)

	Total fat
	P
	0 (0.00)
	0 (0.00)
	0 (0.00)

	Iron
	P
	0 (0.00)
	0 (0.00)
	0 (0.00)

	BMI
	P
	0 (0.00)
	0 (0.00)
	0 (0.00)

	Alcohol consumption
	P
	0 (0.00)
	0 (0.00)
	0 (0.00)

	Cotinine
	P
	12 (0.13)
	11 (0.12)
	23 (0.13)


A: antioxidant; P: prooxidant. Values are n (%). 

Table S3. Characteristics of males, NHANES, USA, 2001–2020.
	Characteristics
	Total
(n = 8824)
	CKD
(n = 848)
	non-CKD
(n = 7976)
	p-Value ᵃ

	Age (years)
	59.32±0.13
	71.32±0.34
	58.05±0.13
	<0.001

	Ethnicity
	
	
	
	<0.001

	Mexican American
	1238 (14.0)
	41 (4.8)
	1197 (15.0)
	

	Other Hispanic
	671 (7.6)
	45 (5.3)
	626 (7.8)
	

	Non-Hispanic White
	4476 (50.7)
	480 (56.6)
	3996 (50.1)
	

	Non-Hispanic Black
	1717 (19.5)
	239 (28.2)
	1478 (18.5)
	

	Other
	722 (8.2)
	43 (5.1)
	679 (8.5)
	

	Education level
	
	
	
	<0.05

	Less than high school
	2018 (22.9)
	206 (24.3)
	1812 (22.7)
	

	High school graduate or equivalent
	1964 (22.3)
	205 (24.2)
	1759 (22.1)
	

	Some college or AA degree
	2379 (27.0)
	211 (24.9)
	2168 (27.2)
	

	College graduate or above
	2463 (27.9)
	226 (26.7)
	2237 (28.0)
	

	Income-to-poverty ratio
	
	
	
	<0.001

	≤100%
	1275 (14.4)
	108 (12.7)
	1167 (14.6)
	

	100% to 300%
	3330 (37.7)
	385 (45.4)
	2945 (36.9)
	

	>300%
	4219 (47.8)
	355 (41.9)
	3864 (48.4)
	

	Smoking status
	
	
	
	<0.001

	Non-smoker
	3713 (42.1)
	339 (40.0)
	3374 (42.3)
	

	Former smoker
	3179 (36.0)
	417 (49.2)
	2762 (34.6)
	

	Current smoker
	1932 (21.9)
	92 (10.8)
	1840 (23.1)
	

	Alcohol consumption
	
	
	
	<0.001

	<5drinks/day
	7588 (86.0)
	810 (95.5)
	6778 (85.0)
	

	≥5drinks/day
	1236 (14.0)
	38 (4.5)
	1198 (15.0)
	

	BMI (kg/m2)
	
	
	
	<0.05

	≤25
	2065 (23.4)
	185 (21.8)
	1880 (23.6)
	

	25 to 30
	3692 (41.8)
	343 (40.4)
	3349 (42.0)
	

	>30
	3067 (34.8)
	320 (37.7)
	2747 (34.4)
	

	Hypertension
	
	
	
	<0.001

	No
	2815 (31.9)
	137 (16.2)
	2678 (33.6)
	

	Yes
	6009 (68.1)
	711 (83.8)
	5298 (66.4)
	

	Diabetes
	
	
	
	<0.001

	No
	6722 (76.2)
	510 (60.1)
	6212 (77.9)
	

	Yes
	2102 (23.8)
	338 (39.9)
	1764 (22.1)
	


Data are presented as mean ± SE or n (%).
ᵃ Tested using t-test and chi-square test.

Table S4. Characteristics of females, NHANES, USA, 2001–2020.
	Characteristics
	Total
(n = 9009)
	CKD
(n = 989)
	non-CKD
(n = 8020)
	p-Value ᵃ

	Age (years)
	59.30±0.13
	72.19±0.32
	57.71±0.13
	<0.001

	Ethnicity
	
	
	
	<0.001

	Mexican American
	1289 (14.3)
	70 (7.1)
	1219 (15.2)
	

	Other Hispanic
	778 (8.6)
	42 (4.2)
	736 (9.2)
	

	Non-Hispanic White
	4436 (49.2)
	595 (60.2)
	3841 (47.9)
	

	Non-Hispanic Black
	1785 (19.8)
	248 (25.1)
	1537 (19.2)
	

	Other
	721 (8.0)
	34 (3.4)
	687 (8.6)
	

	Education level
	
	
	
	<0.001

	Less than high school
	1990 (22.1)
	292 (29.5)
	1698 (21.2)
	

	High school graduate or equivalent
	2084 (23.1)
	280 (28.3)
	1804 (22.5)
	

	Some college or AA degree
	2783 (30.9)
	271 (27.4)
	2512 (31.3)
	

	College graduate or above
	2152 (23.9)
	146 (14.8)
	2006 (25.0)
	

	Income-to-poverty ratio
	
	
	
	<0.001

	≤100%
	1467 (16.3)
	175 (17.7)
	1292 (16.1)
	

	100% to 300%
	3645 (40.5)
	513 (51.9)
	3132 (39.1)
	

	>300%
	3897 (43.3)
	301 (30.4)
	3596 (44.8)
	

	Smoking status
	
	
	
	<0.001

	Non-smoker
	5621 (62.4)
	623 (63.0)
	4998 (62.3)
	

	Former smoker
	2065 (22.9)
	278 (28.1)
	1787 (22.3)
	

	Current smoker
	1323 (14.7)
	88 (8.9)
	1235 (15.4)
	

	Alcohol consumption
	
	
	
	<0.001

	<5drinks/day
	8727 (96.9)
	997 (98.8)
	7750 (96.6)
	

	≥5drinks/day
	282 (3.1)
	12 (1.2)
	270 (3.4)
	

	BMI (kg/m2)
	
	
	
	<0.001

	≤25
	2459 (27.3)
	218 (22.0)
	2241 (27.9)
	

	25 to 30
	2801 (31.1)
	330 (33.4)
	2471 (30.8)
	

	>30
	3749 (41.6)
	441 (44.6)
	3308 (41.2)
	

	Hypertension
	
	
	
	<0.001

	No
	3103 (34.4)
	111 (11.2)
	2992 (37.3)
	

	Yes
	5906 (65.6)
	878 (88.8)
	5028 (62.7)
	

	Diabetes
	
	
	
	<0.001

	No
	7136 (79.2)
	632 (63.9)
	6504 (81.1)
	

	Yes
	1873 (20.8)
	357 (36.1)
	1516 (18.9)
	


Data are presented as mean ± SE or n (%).
ᵃ Tested using t-test and chi-square test.

Table S5. Multicollinearity diagnostics by model specification and sensitivity analyses excluding OBS-overlapping covariates.
S5-1. Variance inflation factors (VIFs) in fully adjusted models
	Model
	Population
	n
	VIF range
	Maximum VIF (variable)

	Tooth loss-eGFR/CKD 
	Overall 
	17,833
	1.11-2.72
	2.72 (Race/ethnicity)

	Tooth loss-eGFR/CKD 
	Females
	9,009
	1.07-2.74
	2.74 (Race/ethnicity)

	Tooth loss-eGFR/CKD 
	Males
	8,824
	1.10-2.72
	2.72 (Race/ethnicity)

	Tooth loss-OBS 
	Females
	9,009
	1.07-2.74
	2.74 (Race/ethnicity)

	OBS-eGFR/CKD 
	Females
	9,009
	1.07-2.73
	2.73 (Race/ethnicity)


VIFs were calculated separately for each fully adjusted model. VIF, variance inflation factor. Models were adjusted for age, race/ethnicity, education, income-to-poverty ratio, smoking, alcohol consumption, BMI category, hypertension, and diabetes; sex was additionally adjusted for in the whole population models.

S5-2. Sensitivity analyses in females excluding BMI category, smoking status, and alcohol consumption
	Association
	Primary model
	Sensitivity model
	P-value

	Tooth loss-OBS
	-0.061 (-0.080, -0.042)
	-0.079 (-0.098, -0.060)
	<0.001

	OBS-eGFR
	0.173 (0.125, 0.220)
	0.180 (0.132, 0.227)
	<0.001

	OBS-CKD
	0.969 (0.958, 0.980)
	0.967 (0.956, 0.977)
	<0.001


BMI, smoking, and alcohol consumption were excluded. Beta coefficients (95% CI) are reported for tooth loss-OBS and OBS-eGFR, and odds ratios (95% CI) for CKD. 

Table S6. Complete-case sensitivity analyses after excluding females with any missing OBS component.
	Association
	Analysis
	n
	Effect estimate (95% CI)
	P value

	OBS and eGFR
	Primary analysis
	9009
	0.173 (0.125, 0.220)
	<0.001

	OBS and CKD
	Primary analysis
	9009
	0.969 (0.958, 0.980)
	<0.001

	Tooth loss and OBS
	Primary analysis
	9009
	-0.061 (-0.080, -0.042)
	<0.001

	OBS and eGFR
	Complete-case analysis
	8997
	0.174 (0.126, 0.221)
	<0.001

	OBS and CKD
	Complete-case analysis 
	8997
	0.969 (0.958, 0.979)
	<0.001

	Tooth loss and OBS
	Complete-case analysis 
	8997
	-0.061 (-0.080, -0.042)
	<0.001


Effect estimate：Beta coefficients are reported for eGFR and tooth loss–OBS associations, and odds ratios are reported for CKD. Models were adjusted for age, race/ethnicity, education, income-to-poverty ratio, smoking, alcohol consumption, BMI, hypertension, and diabetes.

Table S7. Sensitivity analyses of eGFR and CKD outcomes by sequential exclusion of individual OBS components in females.
	OBS component
excluded
	eGFR
	CKD

	
	β (95% CI)
	P-value
	OR (95% CI)
	P-value

	Physical activity
	0.180 (0.132, 0.228)
	<0.001
	0.968 (0.958, 0.979)
	<0.001

	Cotinine
	0.172 (0.124, 0.221)
	<0.001
	0.970 (0.959, 0.981)
	<0.001

	Alcohol consumption
	0.177 (0.130, 0.225)
	<0.001
	0.968 (0.957, 0.979)
	<0.001

	Body mass index
	0.172 (0.125, 0.220)
	<0.001
	0.969 (0.958, 0.980)
	<0.001

	Dietary fiber
	0.175 (0.124, 0.227)
	<0.001
	0.968 (0.957, 0.979)
	<0.001

	Carotene (RE)
	0.186 (0.135, 0.237)
	<0.001
	0.967 (0.956, 0.978)
	<0.001

	Vitamin B6
	0.194 (0.142, 0.246)
	<0.001
	0.966 (0.955, 0.978)
	<0.001

	Vitamin B12
	0.187 (0.136, 0.238)
	<0.001
	0.966 (0.955, 0.978)
	<0.001

	Riboflavin
	0.192 (0.140, 0.244)
	<0.001
	0.966 (0.955, 0.978)
	<0.001

	Total folate
	0.182 (0.130, 0.233)
	<0.001
	0.967 (0.956, 0.979)
	<0.001

	Niacin
	0.192 (0.140, 0.243)
	<0.001
	0.966 (0.954, 0.977)
	<0.001

	Vitamin C
	0.178 (0.127, 0.228)
	<0.001
	0.968 (0.957, 0.979)
	<0.001

	Vitamin E (ATE)
	0.180 (0.129, 0.231)
	<0.001
	0.967 (0.956, 0.979)
	<0.001

	Calcium
	0.183 (0.132, 0.235)
	<0.001
	0.967 (0.956, 0.979)
	<0.001

	Magnesium
	0.181 (0.128, 0.233)
	<0.001
	0.968 (0.956, 0.979)
	<0.001

	Zinc
	0.193 (0.141, 0.244)
	<0.001
	0.965 (0.954, 0.977)
	<0.001

	Copper
	0.186 (0.134, 0.238)
	<0.001
	0.967 (0.955, 0.978)
	<0.001

	Selenium
	0.178 (0.127, 0.229)
	<0.001
	0.967 (0.956, 0.978)
	<0.001

	Iron
	0.157 (0.113, 0.201)
	<0.001
	0.972 (0.962, 0.981)
	<0.001

	Total fat
	0.165 (0.120, 0.211)
	<0.001
	0.970 (0.960, 0.980)
	<0.001


OBS was recalculated after excluding each component in turn. β values for eGFR and ORs for CKD were estimated in OBS using adjusted models. β = Beta coefficients, OR = Odds Ratio

2  Supplementary Figures
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Figure S1  Restricted cubic spline associations between tooth loss and eGFR. 

[image: Figure_S2_600dpi_Times_New_Roman]
[bookmark: _GoBack]Figure S2  Restricted cubic spline associations between tooth loss and OBS, SII in females.
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