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Figure S1. The flowchart of study participants.
Abbreviations: CMM, Cardiometabolic multimorbidity; NHANES, National health and nutrition examination survey; OBS, Oxidative balance score. 

Figure S2. Correlation heatmap of OBS components.
Abbreviations: OBS, Oxidative balance score.

Figure S3. Scree plot of principal components for OBS components.
Abbreviations: OBS, Oxidative balance score; PC, Principal Component. 

Figure S4. Kaplan-Meier curve analysis of mortality risks stratified by OBS groups in all participants.
(A) All-cause mortality, (B) Cardiovascular mortality, and (C) Non-cardiovascular mortality.
Abbreviations: CMM, Cardiometabolic multimorbidity; OBS, Oxidative balance score.

Figure S5. Kaplan-Meier curve analysis of mortality risks stratified by OBS groups in non-CMM participants.
(A) All-cause mortality, (B) Cardiovascular mortality, and (C) Non-cardiovascular mortality.
Abbreviations: CMM, Cardiometabolic multimorbidity; OBS, Oxidative balance score.

Figure S6. Kaplan-Meier curve analysis of mortality risks stratified by OBS groups in CMM participants.
(A) All-cause mortality, (B) Cardiovascular mortality, and (C) Non-cardiovascular mortality.
Abbreviations: CMM, Cardiometabolic multimorbidity; OBS, Oxidative balance score.

Figure S7. Correlation heatmap of OBS, inflammatory markers, and insulin resistance indices.
Abbreviations: AISI, Aggregate index of systemic inflammation; NLR, Neutrophil-to-lymphocyte ratio; OBS, Oxidative balance score; SII, Systemic immune-inflammation index; SIRI, Systemic inflammation response index; TyG index, Triglyceride–Glucose index; TyG-BMI index Triglyceride-Glucose-Body Mass Index; TyG-WC index, Triglyceride-Glucose-Waist Circumference index.

Figure S8. Mediation analysis of inflammatory and insulin resistance indices in the association between OBS and mortality among non-CMM participants.
(A) NLR, (B) SII, (C) SIRI, (D) TyG index, (E) TyG-BMI index, and, (F) TyG-WC index.
The model adjusted for sex, age, race, marriage, income, education, hyperlipidemia, eGFR, WBC. WBC count was not adjusted for in models involving NLR, SII, or SIRI, given its incorporation into these inflammatory indices and to avoid potential overadjustment.
Abbreviations: ACME, Average causal mediation effect; ADE, Average direct effect; CMM, Cardiometabolic multimorbidity; eGFR, Estimated glomerular filtration rate; NLR, Neutrophil-to-lymphocyte ratio; OBS, Oxidative balance score; SII, Systemic immune-inflammation index; SIRI, Systemic inflammation response index; TyG index, Triglyceride–Glucose index; TyG-BMI index Triglyceride-Glucose-Body Mass Index; TyG-WC index, Triglyceride-Glucose-Waist Circumference index; WBC, White blood cell. 
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Table S1. Oxidative balance score assignment scheme.
	OBS components
	Property
	Male
	Female

	
	
	0
	1
	2
	0
	1
	2

	Dietary nutrients

	[bookmark: btbl1fn1][bookmark: _Hlk198282522]Dietary fiber (g/d) 
	Antioxidant
	<12.56
	12.56-19.70
	≥19.70
	<10.10
	10.10-16.31
	≥16.31

	Carotene (RE/d)
	Antioxidant
	<98.83
	98.83-306.25
	≥306.25
	<98.08
	98.08-383.50
	≥383.50

	Vitamin B2 (mg/d)
	Antioxidant
	<1.79
	1.79-2.69
	≥2.69
	<1.34
	1.34-2.02
	≥2.02

	Niacin (mg/d) 
	Antioxidant
	<20.65
	20.65-29.75
	≥29.75
	<14.52
	14.52-21.86
	≥21.86

	Vitamin B6 (mg/d) 
	Antioxidant
	<1.59
	1.59-2.40
	≥2.40
	<1.13
	1.13-1.77
	≥1.77

	Total folate (mcg/d) 
	Antioxidant
	<316.00
	316.00-492.00
	≥492.00
	<251.00
	251.00-388.96
	≥388.96

	Vitamin B12 (mcg/d) 
	Antioxidant
	<3.36
	3.36-6.20
	≥6.20
	<2.22
	2.22-4.22
	≥4.22

	Vitamin C (mg/d) 
	Antioxidant
	<42.44
	42.44-113.21
	≥113.21
	<38.01
	38.01-98.49
	≥98.49

	Vitamin E (ATE) (mg/d)
	Antioxidant
	<5.82
	5.82-9.42
	≥9.42
	<4.53
	4.53-7.52
	≥7.52

	Calcium (mg/d) 
	Antioxidant
	<646.00
	646.00-1072.00
	≥1072.00
	<499.24
	499.24-849.00
	≥849.00

	Magnesium (mg/d) 
	Antioxidant
	<257.00
	257.00-361.28
	≥361.28
	<187.00
	187.00-283.43
	≥283.43

	Zinc (mg/d) 
	Antioxidant
	<9.75
	9.75-15.10
	≥15.10
	<6.73
	6.73-10.75
	≥10.75

	Copper (mg/d) 
	Antioxidant
	<1.12
	1.12-1.57
	≥1.57
	<0.85
	0.85-1.28
	≥1.28

	Selenium (mcg/d) 
	Antioxidant
	<94.94
	94.94-141.80
	≥141.80
	<67.79
	67.79-99.50
	≥99.50

	Total fat (g/d) 
	Prooxidant
	≥107.43
	69.83-107.43
	<69.83
	≥75.79
	50.98-75.79
	<50.98

	Iron (mg/d) 
	Prooxidant
	≥19.17
	12.88-19.17
	<12.88
	≥14.32
	9.65-14.32
	<9.65

	Lifestyle components

	Physical activity (MET-min/wk)
	Antioxidant
	<417.86
	417.86-1135.71
	≥1135.71
	<270.00
	270.00-845.71
	≥845.71

	Alcohol (g/d)
	Prooxidant
	≥30
	0-30
	0
	≥15
	0-15
	0

	Body mass index (kg/m2)
	Prooxidant
	≥29.17
	25.54-29.17
	<25.54
	≥28.64
	23.74-28.64
	<23.74

	Cotinine (ng/mL)
	Prooxidant
	≥1.13
	0.038-1.13
	<0.038
	≥0.172
	0.035-0.172
	<0.035


Abbreviations: ATE: Alpha-tocopherol equivalent; MET: Metabolic equivalent; OBS, Oxidative balance score; RE: Retinol equivalent.






















Table S2. Distribution of OBS components across OBS quartiles
	Variable
	Total
(n=11365)
	OBS Q1 (<15)
(n=2485)
	OBS Q2 (15 to <21)
(n=2868)
	OBS Q3 (21 to <26)
(n=2693)
	OBS Q4 (≥26)
(n=3319)
	SMD
(Q4 vs. Q1)
	P

	Dietary fiber (g/d) 
	15.50 (10.95 to 21.60)
	8.85 (6.40 to 11.40)
	12.95 (10.10 to 16.30)
	16.25 (13.20 to 20.50)
	22.85 (18.25 to 28.50)
	1.25 
	<0.001

	Carotene (RE/d)
	105.04 (40.75 to 266.29)
	35.75 (18.15 to 86.33)
	73.96 (33.79 to 178.79)
	110.58 (52.40 to 263.79)
	223.94 (103.42 to 450.81)
	0.39 
	<0.001

	Vitamin B2 (mg/d)
	2.05 (1.53 to 2.72)
	1.26 (0.96 to 1.61)
	1.80 (1.42 to 2.24)
	2.16 (1.76 to 2.67)
	2.76 (2.21 to 3.48)
	1.04 
	<0.001

	Niacin (mg/d) 
	23.96 (17.57 to 31.62)
	14.97 (10.98 to 19.38)
	21.23 (16.29 to 26.70)
	25.45 (20.28 to 31.75)
	31.22 (24.99 to 39.31)
	0.96 
	<0.001

	Vitamin B6 (mg/d) 
	1.86 (1.34 to 2.53)
	1.08 (0.78 to 1.37)
	1.57 (1.25 to 1.99)
	1.98 (1.56 to 2.46)
	2.60 (2.09 to 3.30)
	0.90 
	<0.001

	Total folate (mcg/d) 
	375.00 (268.50 to 514.00)
	221.00 (168.50 to 279.00)
	321.00 (249.50 to 401.00)
	403.00 (322.00 to 507.50)
	540.50 (416.00 to 694.50)
	1.21 
	<0.001

	Vitamin B12 (mcg/d) 
	4.28 (2.74 to 6.49)
	2.42 (1.58 to 3.53)
	3.69 (2.53 to 5.24)
	4.61 (3.21 to 6.49)
	6.23 (4.34 to 8.80)
	0.52 
	<0.001

	Vitamin C (mg/d) 
	61.65 (30.55 to 112.35)
	25.95 (13.40 to 53.15)
	47.40 (25.80 to 85.45)
	64.75 (36.45 to 108.10)
	105.45 (62.90 to 160.15)
	0.60 
	<0.001

	Vitamin E (ATE) (mg/d)
	7.18 (4.96 to 10.24)
	4.10 (2.87 to 5.44)
	5.91 (4.52 to 7.71)
	7.69 (5.98 to 9.86)
	10.63 (8.01 to 14.22)
	1.01 
	<0.001

	Calcium (mg/d) 
	879.50 (619.00 to 1221.00)
	519.00 (373.50 to 713.00)
	760.00 (570.00 to 984.00)
	925.00 (706.50 to 1191.00)
	1230.00 (954.00 to 1581.00)
	1.02 
	<0.001

	Magnesium (mg/d) 
	284.50 (216.50 to 370.00)
	171.50 (136.50 to 209.00)
	243.00 (208.50 to 282.00)
	299.50 (256.50 to 357.00)
	396.50 (333.00 to 476.00)
	1.53 
	<0.001

	Zinc (mg/d) 
	10.74 (7.86 to 14.51)
	6.59 (4.98 to 8.90)
	9.42 (7.26 to 12.05)
	11.21 (8.92 to 14.33)
	14.57 (11.44 to 18.75)
	0.84 
	<0.001

	Copper (mg/d) 
	1.20 (0.90 to 1.58)
	0.74 (0.58 to 0.92)
	1.03 (0.85 to 1.22)
	1.27 (1.05 to 1.53)
	1.67 (1.37 to 2.06)
	0.93 
	<0.001

	Selenium (mcg/d) 
	107.15 (79.40 to 142.25)
	70.30 (52.75 to 91.00)
	97.50 (76.35 to 122.75)
	116.50 (89.85 to 145.05)
	137.80 (107.00 to 179.30)
	0.94 
	<0.001

	Total fat (g/d) 
	76.95 (56.36 to 104.80)
	55.08 (38.75 to 72.50)
	72.62 (54.45 to 93.42)
	82.28 (61.90 to 107.53)
	96.11 (69.84 to 126.43)
	0.73 
	<0.001

	Iron (mg/d) 
	14.08 (10.32 to 18.90)
	8.88 (6.66 to 11.22)
	12.33 (9.82 to 15.50)
	15.09 (11.87 to 18.75)
	19.03 (14.85 to 25.13)
	1.04 
	<0.001

	Physical activity (MET-min/wk)
	1320.00 (472.50 to 3780.00)
	840.00 (253.87 to 3360.00)
	1200.00 (409.50 to 3600.00)
	1200.00 (420.00 to 3480.00)
	1800.00 (680.00 to 4288.00)
	0.05 
	<0.001

	Alcohol (g/d)
	0.00 (0.00 to 11.15)
	0.00 (0.00 to 5.60)
	0.00 (0.00 to 10.70)
	0.00 (0.00 to 12.15)
	0.00 (0.00 to 12.70)
	0.06 
	<0.001

	Body mass index (kg/m2)
	27.53 (23.97 to 31.88)
	29.03 (25.09 to 33.40)
	28.26 (24.63 to 32.60)
	27.60 (24.06 to 31.90)
	26.30 (23.18 to 30.05)
	0.21 
	<0.001

	Cotinine (ng/mL)
	0.04 (0.01 to 6.28)
	0.44 (0.03 to 183.00)
	0.07 (0.02 to 72.20)
	0.04 (0.01 to 1.43)
	0.02 (0.01 to 0.08)
	0.31 
	<0.001


Continuous variables expressed as median (interquartile range); categorical variables expressed as n (weighted %). SMD values <0.1 were considered to be indicative of a good balance.
Abbreviations: ATE: Alpha-tocopherol equivalent; MET: Metabolic equivalent; OBS, Oxidative balance score; RE: Retinol equivalent; SMD, Standardized mean difference.























Table S3. Schoenfeld residual tests for the proportional hazards assumption.
	Variables
	All-cause mortality
	Cardiovascular mortality
	Non-cardiovascular mortality

	
	χ²
	P
	χ²
	P
	χ²
	P

	All participants
	Global
	0.002096
	>0.999
	0.001303
	>0.999
	0.003165
	>0.999

	Non-CMM participants
	Global
	0.0063223
	>0.999
	0.0101796
	>0.999
	0.00848023
	>0.999

	CMM participants
	Global
	0.00317851
	>0.999
	0.00211822
	>0.999
	0.00454481
	>0.999


Abbreviations: CI, Confidence interval; CMM, Cardiometabolic multimorbidity; DM, Diabetes mellitus; eGFR, Estimated glomerular filtration rate; HR, Hazard ratio; OBS, Oxidative balance score; WBC, White blood cell.




















Table S4. Distribution of OBS and its components by CMM status. 
	Variable
	Total
(n = 11365)
	Non-CMM
(n = 8792)
	CMM
(n = 2573)
	SMD
	P
	Two CMMs
(n = 2048)
	Three CMMs
(n = 465)
	Four CMMs
(n = 60)
	SMD
	P

	OBS
	22 (16 - 27)
	22 (16 - 27)
	21 (15 - 26)
	0.16 
	<0.001
	21 (16 - 26)
	20 (15 - 26)
	19 (14 - 26)
	0.14 
	<0.001

	OBS Group
	
	
	
	
	<0.001
	
	
	
	
	<0.001

	Q1 (<15)
	2485 (19.47)
	1808 (18.88)
	677 (22.13)
	0.08
	
	513 (21.41)
	140 (24.87)
	24 (27.49)
	0.21
	

	Q2 (15 to <21)
	2868 (24.23)
	2180 (23.68)
	688 (26.75)
	0.07
	
	536 (26.09)
	140 (29.42)
	12 (30.30)
	0.15
	

	Q3 (21 to <26)
	2693 (24.30)
	2105 (24.31)
	588 (24.29)
	<0.01
	
	480 (25.59)
	93 (19.28)
	15 (15.56)
	0.22
	

	Q4 (≥26)
	3319 (32.00)
	2699 (33.13)
	620 (26.82)
	0.14
	
	519 (26.91)
	92 (26.42)
	9 (26.65)
	0.14
	

	Dietary fiber (g/d)
	15.50 (10.95 - 21.60)
	15.45 (10.95 - 21.65)
	15.60 (10.95 - 21.55)
	0.16 
	0.992
	15.70 (10.90 - 21.55)
	15.35 (11.00 - 21.75)
	15.40 (11.10 - 20.40)
	0.12 
	0.989

	Carotene (RE/d)
	105.04 (40.75 - 266.29)
	104.73 (39.63 - 266.88)
	105.56 (46.52 - 262.33)
	<0.01 
	0.179
	101.38 (45.42 - 263.88)
	126.42 (49.29 - 253.50)
	164.65 (52.67 - 328.60)
	0.02 
	0.167

	Vitamin B2 (mg/d)
	2.05 (1.53 - 2.72)
	2.06 (1.53 - 2.74)
	2.04 (1.50 - 2.62)
	0.04 
	0.005
	2.05 (1.50 - 2.63)
	2.01 (1.51 - 2.62)
	1.89 (1.26 - 2.37)
	0.13 
	0.033

	Niacin (mg/d)
	23.96 (17.57 - 31.62)
	24.14 (17.63 - 31.86)
	23.20 (17.33 - 30.86)
	0.04 
	0.002
	23.51 (17.53 - 31.18)
	21.78 (16.69 - 29.70)
	17.93 (12.85 - 24.85)
	0.08 
	<0.001

	Vitamin B6 (mg/d)
	1.86 (1.34 - 2.53)
	1.86 (1.34 - 2.54)
	1.83 (1.33 - 2.45)
	0.11 
	0.075
	1.85 (1.34 - 2.46)
	1.76 (1.26 - 2.42)
	1.63 (1.15 - 2.31)
	0.24 
	0.127

	Total folate (mcg/d)
	375.00 (268.50 - 514.00)
	377.50 (270.00 - 518.00)
	361.00 (259.50 - 502.00)
	0.08 
	0.006
	365.50 (260.50 - 507.00)
	350.00 (256.50 - 470.50)
	330.00 (245.50 - 511.00)
	0.12 
	0.014

	Vitamin B12 (mcg/d)
	4.28 (2.74 - 6.49)
	4.29 (2.73 - 6.51)
	4.25 (2.79 - 6.42)
	0.01 
	0.917
	4.33 (2.81 - 6.46)
	4.02 (2.69 - 5.90)
	4.06 (2.45 - 7.51)
	0.08 
	0.602

	Vitamin C (mg/d)
	61.65 (30.55 - 112.35)
	61.60 (30.40 - 113.20)
	62.05 (30.95 - 108.60)
	0.09 
	0.801
	60.00 (30.20 - 107.85)
	66.95 (33.95 - 109.85)
	82.50 (38.60 - 184.75)
	0.04 
	0.142

	Vitamin E (ATE) (mg/d)
	7.18 (4.96 - 10.24)
	7.20 (4.98 - 10.28)
	7.09 (4.87 - 10.02)
	0.01 
	0.202
	7.13 (4.90 - 10.09)
	7.12 (4.85 - 9.69)
	6.28 (4.06 - 9.57)
	0.24 
	0.283

	Calcium (mg/d)
	879.50 (619.00 - 1221.00)
	887.00 (625.50 - 1234.00)
	846.00 (597.50 - 1171.50)
	0.04 
	0.002
	855.00 (606.50 - 1180.00)
	816.00 (577.00 - 1099.50)
	759.00 (497.00 - 1161.00)
	0.06 
	0.005

	Magnesium (mg/d)
	284.50 (216.50 - 370.00)
	287.00 (217.00 - 371.00)
	274.50 (215.50 - 361.00)
	0.07 
	0.001
	278.50 (218.50 - 365.50)
	263.00 (207.00 - 349.00)
	250.00 (184.00 - 302.00)
	0.20 
	0.002

	Zinc (mg/d)
	10.74 (7.86 - 14.51)
	10.81 (7.91 - 14.52)
	10.54 (7.73 - 14.51)
	0.12 
	0.150
	10.66 (7.82 - 14.57)
	10.19 (7.41 - 13.65)
	9.93 (7.07 - 14.53)
	0.14 
	0.094

	Copper (mg/d)
	1.20 (0.90 - 1.58)
	1.21 (0.90 - 1.60)
	1.15 (0.89 - 1.52)
	0.11 
	0.001
	1.16 (0.90 - 1.53)
	1.12 (0.88 - 1.45)
	1.11 (0.79 - 1.25)
	0.07 
	0.002

	Selenium (mcg/d)
	107.15 (79.40 - 142.25)
	107.70 (79.75 - 142.65)
	104.45 (77.80 - 139.65)
	0.01 
	0.088
	106.35 (79.05 - 141.70)
	99.90 (75.20 - 131.80)
	91.40 (57.55 - 137.40)
	0.15 
	0.061

	Total fat (g/d)
	76.95 (56.36 - 104.80)
	77.26 (56.87 - 105.17)
	75.60 (53.88 - 102.78)
	0.03 
	0.049
	76.78 (55.12 - 105.52)
	71.64 (50.64 - 93.75)
	58.40 (42.80 - 102.13)
	0.11 
	0.003

	Iron (mg/d)
	14.08 (10.32 - 18.90)
	14.12 (10.34 - 18.96)
	13.87 (10.26 - 18.70)
	0.06 
	0.377
	14.11 (10.31 - 18.87)
	13.02 (10.16 - 18.09)
	12.43 (8.22 - 17.52)
	0.11 
	0.206

	Physical activity (MET-min/wk)
	1320.00 (472.50 - 3780.00)
	1360.00 (472.50 - 3840.00)
	1200.00 (472.50 - 3360.00)
	0.05 
	0.043
	1200.00 (480.00 - 3440.00)
	960.00 (378.00 - 2520.00)
	1200.00 (560.00 - 3360.00)
	0.12 
	0.026

	Alcohol (g/d)
	0.00 (0.00 - 11.15)
	0.00 (0.00 - 11.35)
	0.00 (0.00 - 7.00)
	0.04 
	<0.001
	0.00 (0.00 - 7.80)
	0.00 (0.00 - 1.65)
	0.00 (0.00 - 0.00)
	0.13 
	<0.001

	Body mass index (kg/m2)
	27.53 (23.97 - 31.88)
	26.97 (23.60 - 31.04)
	30.80 (26.88 - 35.74)
	0.10 
	<0.001
	30.80 (27.00 - 35.24)
	31.05 (26.70 - 37.06)
	30.29 (25.80 - 37.17)
	0.24 
	<0.001

	Cotinine (ng/mL)
	0.04 (0.01 - 6.28)
	0.04 (0.01 - 9.61)
	0.03 (0.01 - 1.38)
	0.07 
	0.014
	0.03 (0.01 - 1.63)
	0.04 (0.01 - 1.29)
	0.04 (0.02 - 0.20)
	0.30 
	0.106


Continuous variables expressed as median (interquartile range); categorical variables expressed as n (weighted %). SMD values <0.1 were considered to be indicative of a good balance.
Abbreviations: ATE: Alpha-tocopherol equivalent; CMM, Cardiometabolic multimorbidity; MET: Metabolic equivalent; OBS, Oxidative balance score; RE: Retinol equivalent; SMD, Standardized mean difference.



Table S5. Comparison of mortality risk between participants with and without CMM.  
	[bookmark: OLE_LINK1]Variables
	n (%)
	[bookmark: OLE_LINK2]Model 1
	Model 2
	Model 3

	[bookmark: _Hlk180058979]
	
	HR (95% CI)
	P
	HR (95% CI)
	P
	HR (95% CI)
	P

	[bookmark: _Hlk180059207]All-cause mortality

	[bookmark: _Hlk180858364]CMM counts (per 1)
	1228 (7.58)
	2.94 (2.68 - 3.24)
	<0.001
	1.45 (1.30 - 1.62)
	<0.001
	1.37 (1.25 - 1.51)
	<0.001

	Non-CMM
	634 (5.11)
	1.00 (Reference)
	
	1.00 (Reference)
	
	1.00 (Reference)
	

	CMM
	594 (18.83)
	4.95 (4.25 - 5.76)
	<0.001
	1.60 (1.37 - 1.87)
	<0.001
	1.50 (1.30 - 1.74)
	<0.001

	Cardiovascular mortality

	CMM counts (per 1)
	372 (2.13)
	3.65 (3.13 - 4.27)
	<0.001
	1.71 (1.40 - 2.10)
	<0.001
	1.65 (1.36 - 2.01)
	<0.001

	Non-CMM
	161 (1.16)
	1.00 (Reference)
	
	1.00 (Reference)
	
	1.00 (Reference)
	

	CMM
	211 (6.54)
	7.84 (5.95 - 10.34)
	<0.001
	2.19 (1.58 - 3.04)
	<0.001
	2.13 (1.54 - 2.95)
	<0.001

	Non-cardiovascular mortality

	CMM counts (per 1)
	856 (5.45)
	2.67 (2.43 - 2.94)
	<0.001
	1.34 (1.20 - 1.50)
	<0.001
	1.26 (1.14 - 1.39)
	<0.001

	Non-CMM
	473 (3.95)
	1.00 (Reference)
	
	1.00 (Reference)
	
	1.00 (Reference)
	

	CMM
	383 (12.29)
	4.12 (3.49 - 4.87)
	<0.001
	1.41 (1.19 - 1.67)
	<0.001
	1.31 (1.10 - 1.54)
	0.002


Model 1 was unadjusted; 
Model 2 adjusted for sex and age;
Model 3 adjusted for sex, age, race, marriage, income, education, hyperlipidemia, eGFR, and WBC.
Abbreviations: CI, Confidence interval; CMM, Cardiometabolic multimorbidity; DM, Diabetes mellitus; eGFR, Estimated glomerular filtration rate; HR, Hazard ratio; OBS, Oxidative balance score; WBC, White blood cell. 








Table S6. Association between OBS and CMM. 
	Variables
	n (%)
	Model 1
	Model 2
	Model 3

	
	
	OR (95% CI)
	P
	OR (95% CI)
	P
	OR (95% CI)
	P

	OBS (per 5 points)
	2573 (17.98)
	0.91 (0.89 - 0.94)
	<0.001
	0.92 (0.89 - 0.94)
	<0.001
	0.96 (0.93 - 0.99)
	0.012

	Q1
	677 (20.45)
	1.00 (Reference)
	
	1.00 (Reference)
	
	1.00 (Reference)
	

	Q2
	688 (19.85)
	0.97 (0.87 - 1.09)
	0.610
	0.92 (0.82 - 1.03)
	0.145
	0.98 (0.88 - 1.10)
	0.755

	Q3
	588 (17.97)
	0.88 (0.77 - 1.01)
	0.067
	0.88 (0.78 - 0.99)
	0.028
	0.97 (0.87 - 1.09)
	0.623

	Q4
	620 (15.07)
	0.74 (0.65 - 0.83)
	<0.001
	0.74 (0.66 - 0.82)
	<0.001
	0.88 (0.78 - 0.99)
	0.031


Model 1 was unadjusted; 
Model 2 adjusted for sex and age;
Model 3 adjusted for sex, age, race, marriage, income, education, hyperlipidemia, eGFR, and WBC.
Abbreviations: CI, Confidence interval; CMM, Cardiometabolic multimorbidity; DM, Diabetes mellitus; eGFR, Estimated glomerular filtration rate; HR, Hazard ratio; OBS, Oxidative balance score; WBC, White blood cell.















Table S7. Association of OBS with all-cause, cardiovascular, and non-cardiovascular mortality risk in CMM participants.
	Variables
	n (%)
	Model 1
	Model 2
	Model 3

	
	
	HR (95% CI)
	P
	HR (95% CI)
	P
	HR (95% CI)
	P

	All-cause mortality

	OBS (per 5 points)
	594 (18.83)
	0.88 (0.82 - 0.95)
	0.001
	0.87 (0.80 - 0.93)
	<0.001
	0.93 (0.86 - 1.01)
	0.073

	Q1
	189 (25.10)
	1.00 (Reference)
	
	1.00 (Reference)
	
	1.00 (Reference)
	

	Q2
	163 (20.53)
	0.93 (0.68 - 1.28)
	0.675
	0.83 (0.62 - 1.11)
	0.213
	0.93 (0.69 - 1.24)
	0.614

	Q3
	136 (17.42)
	0.83 (0.60 - 1.14)
	0.245
	0.79 (0.58 - 1.07)
	0.132
	0.92 (0.68 - 1.25)
	0.601

	Q4
	106 (13.23)
	0.61 (0.46 - 0.80)
	<0.001
	0.57 (0.44 - 0.75)
	<0.001
	0.73 (0.55 - 1.00)
	0.051

	Cardiovascular mortality

	OBS (per 5 points)
	211 (6.54)
	0.88 (0.78 - 0.99)
	0.032
	0.86 (0.76 - 0.98)
	0.025
	0.93 (0.91 - 1.05)
	0.245

	Q1
	68 (9.08)
	1.00 (Reference)
	
	1.00 (Reference)
	
	1.00 (Reference)
	

	Q2
	54 (6.91)
	0.89 (0.56 - 1.41)
	0.625
	0.79 (0.50 - 1.24)
	0.398
	0.91 (0.56 - 1.47)
	0.693

	Q3
	48 (5.70)
	0.77 (0.48 - 1.23)
	0.269
	0.73 (0.45 - 1.18)
	0.197
	0.82 (0.49 - 1.37)
	0.448

	Q4
	41 (4.84)
	0.63 (0.43 - 0.93)
	0.021
	0.60 (0.39 - 0.91)
	0.017
	0.75 (0.45 - 1.23)
	0.250

	Non-cardiovascular mortality

	OBS (per 5 points)
	383 (12.29)
	0.88 (0.80 - 0.98)
	0.017
	0.87 (0.79 - 0.95)
	0.004
	0.94 (0.85 - 1.03)
	0.184

	Q1
	121 (16.02)
	1.00 (Reference)
	
	1.00 (Reference)
	
	1.00 (Reference)
	

	Q2
	109 (13.62)
	0.96 (0.64 - 1.44)
	0.837
	0.86 (0.59 - 1.25)
	0.423
	0.94 (0.65 - 1.37)
	0.747

	Q3
	88 (11.72)
	0.86 (0.59 - 1.26)
	0.439
	0.82 (0.58 - 1.18)
	0.288
	0.98 (0.69 - 1.39)
	0.905

	Q4
	65 (8.39)
	0.59 (0.40 - 0.89)
	0.012
	0.56 (0.38 - 0.81)
	0.002
	0.72 (0.50 - 1.06)
	0.093


Model 1 was unadjusted; 
Model 2 adjusted for sex and age;
Model 3 adjusted for sex, age, race, marriage, income, education, hyperlipidemia, eGFR, and WBC.
Abbreviations: CI, Confidence interval; CMM, Cardiometabolic multimorbidity; DM, Diabetes mellitus; eGFR, Estimated glomerular filtration rate; HR, Hazard ratio; OBS, Oxidative balance score; WBC, White blood cell.


Table S8. Subgroup analysis of the OBS and mortality risk in all participants.
	Character
	OBS 
HR (95% CI)
	P for interaction
	OBS Q1
	OBS Q2
HR (95% CI)
	OBS Q3
HR (95% CI)
	OBS Q4
HR (95% CI)
	P for interaction

	All-cause mortality

	CMM status
	
	0.024
	
	
	
	
	0.047

	Non-CMM
	0.82 (0.76 - 0.87)
	
	Reference
	0.76 (0.61 - 0.96)	
	0.61 (0.47 - 0.80)
	0.49 (0.38 - 0.64)
	

	CMM
	0.93 (0.86 - 1.01)
	
	Reference
	0.93 (0.69 - 1.24)
	0.92 (0.68 - 1.25)
	0.73 (0.55 - 1.00)	
	

	Cardiovascular mortality

	CMM status
	
	0.039
	
	
	
	
	0.366

	Non-CMM
	0.82 (0.76 - 0.92)
	
	Reference
	0.59 (0.38 - 0.90)
	0.49 (0.30 - 0.80)
	0.47 (0.26 - 0.86)
	

	CMM
	0.93 (0.91 - 1.05)	
	
	Reference
	0.91 (0.56 - 1.47)
	0.82 (0.49 - 1.37)
	0.75 (0.45 - 1.23)
	

	Non-cardiovascular mortality

	CMM status
	
	0.043
	
	
	
	
	0.446

	Non-CMM
	0.82 (0.75 - 0.89)
	
	Reference
	0.84 (0.61 - 1.14)
	0.66 (0.48 - 0.92)	
	0.51 (0.36 - 0.71)
	

	CMM
	0.94 (0.85 - 1.03)	
	
	Reference
	0.94 (0.65 - 1.37)
	0.98 (0.69 - 1.39)
	0.72 (0.50 - 1.06)
	


Model adjusted for sex, age, race, marriage, income, education, hyperlipidemia, eGFR, and WBC.
Abbreviations: CI, Confidence interval; CMM, Cardiometabolic multimorbidity; DM, Diabetes mellitus; eGFR, Estimated glomerular filtration rate; HR, Hazard ratio; OBS, Oxidative balance score; PIR, Poverty income ratio; WBC, White blood cell.










Table S9. Subgroup analysis of OBS and risk of all-cause mortality in non-CMM participants.
	Character
	OBS 
HR (95% CI)
	P for interaction
	OBS Q1
	OBS Q2
HR (95% CI)
	OBS Q3
HR (95% CI)
	OBS Q4
HR (95% CI)
	P for interaction

	Sex
	
	0.355
	
	
	
	
	0.569

	Female
	0.79 (0.70 - 0.89)
	
	Reference
	0.64 (0.40 - 1.03)
	0.49 (0.32 - 0.74)
	0.43 (0.26 - 0.69)
	

	Male
	0.85 (0.76 - 0.95)
	
	Reference
	0.86 (0.59 - 1.26)
	0.72 (0.48 - 1.08)
	0.57 (0.37 - 0.87)
	

	Age group
	
	0.079
	
	
	
	
	0.206

	<65 years
	0.80 (0.71 - 0.89)
	
	Reference
	0.79 (0.58 - 1.07)
	0.53 (0.35 - 0.80)
	0.48 (0.32 - 0.72)
	

	≥65 years
	0.85 (0.78 - 0.92)
	
	Reference
	0.78 (0.54 - 1.13)
	0.73 (0.52 - 1.01)
	0.55 (0.39 - 0.76)
	

	Race
	
	0.497
	
	
	
	
	0.193

	Non-Hispanic White
	0.81 (0.74 - 0.88)
	
	Reference
	0.74 (0.54 - 1.02)
	0.62 (0.45 - 0.85)
	0.46 (0.33 - 0.64)
	

	Mexican-American
	0.98 (0.80 - 1.20)
	
	Reference
	3.18 (1.35 - 7.48)
	1.24 (0.39 - 3.93)
	1.64 (0.64 - 4.17)
	

	Non-Hispanic Black
	0.89 (0.72 - 1.11)
	
	Reference
	1.05 (0.68 - 1.62)
	0.47 (0.22 - 1.04)
	0.96 (0.50 - 1.87)
	

	Other races
	0.72 (0.50 - 1.05)
	
	Reference
	0.37 (0.08 - 1.62)
	0.39 (0.12 - 1.26)
	0.37 (0.10 - 1.38)
	

	Education
	
	0.004
	
	
	
	
	0.068

	< High school
	0.88 (0.75 - 1.03)
	
	Reference
	0.83 (0.49 - 1.39)
	0.76 (0.47 - 1.21)
	0.63 (0.34 - 1.18)
	

	High school
	0.97 (0.86 - 1.09)
	
	Reference
	1.24 (0.72 - 2.14)
	0.91 (0.57 - 1.44)
	0.91 (0.54 - 1.54)
	

	≥ College
	0.73 (0.66 - 0.81)
	
	Reference
	0.56 (0.37 - 0.86)
	0.43 (0.29 - 0.63)
	0.34 (0.24 - 0.49)
	

	Marriage
	
	0.468
	
	
	
	
	0.512

	Never
	0.72 (0.57 - 0.91)
	
	Reference
	1.12 (0.49 - 2.57)
	0.51 (0.18 - 1.51)
	0.33 (0.14 - 0.78)
	

	Married or living together
	0.82 (0.74 - 0.90)
	
	Reference
	0.75 (0.54 - 1.05)
	0.64 (0.44 - 0.94)
	0.49 (0.33 - 0.71)
	

	Separated, divorced, or widowed
	0.87 (0.76 - 0.99)
	
	Reference
	0.75 (0.49 - 1.14)
	0.55 (0.35 - 0.86)
	0.64 (0.39 - 1.04)
	

	Income
	
	0.321
	
	
	
	
	0.199

	Low income (PIR<1.3)
	0.87 (0.77 - 0.99)
	
	Reference
	0.77 (0.47 - 1.25)
	0.55 (0.33 - 0.91)
	0.76 (0.47 - 1.24)
	

	Middle income (1.3≤PIR<3.5)
	0.85 (0.77 - 0.93)
	
	Reference
	0.88 (0.61 - 1.28)
	0.86 (0.56 - 1.31)
	0.51 (0.35 - 0.73)
	

	High income (PIR≥3.5)
	0.76 (0.66 - 0.88)
	
	Reference
	0.62 (0.38 - 1.04)
	0.38 (0.21 - 0.69)
	0.38 (0.22 - 0.64)
	


Model adjusted for sex, age, race, marriage, income, education, hyperlipidemia, eGFR, and WBC.
Abbreviations: CI, Confidence interval; CMM, Cardiometabolic multimorbidity; DM, Diabetes mellitus; eGFR, Estimated glomerular filtration rate; HR, Hazard ratio; OBS, Oxidative balance score; PIR, Poverty income ratio; WBC, White blood cell.



























Table S10. Subgroup analysis of OBS and risk of cardiovascular mortality in non-CMM participants.
	Character
	OBS 
HR (95% CI)
	P for interaction
	OBS Q1
	OBS Q2
HR (95% CI)
	OBS Q3
HR (95% CI)
	OBS Q4
HR (95% CI)
	P for interaction

	Sex
	
	0.786
	
	
	
	
	0.792

	Female
	0.75 (0.60 - 0.95)
	
	Reference
	0.63 (0.26 - 1.56)
	0.44 (0.15 - 1.30)
	0.33 (0.14 - 0.80)
	

	Male
	0.84 (0.67 - 1.05)
	
	Reference
	0.52 (0.30 - 0.93)
	0.47 (0.26 - 0.87)
	0.52 (0.24 - 1.13)
	

	Age group
	
	0.264
	
	
	
	
	0.359

	<65 years
	0.75 (0.54 - 1.06)
	
	Reference
	0.66 (0.31 - 1.39)
	0.30 (0.09 - 0.98)
	0.48 (0.15 - 1.51)
	

	≥65 years
	0.91 (0.76 - 1.09)
	
	Reference
	0.55 (0.31 - 0.97)
	0.81 (0.43 - 1.53)
	0.50 (0.26 - 0.97)
	

	Race
	
	0.473
	
	
	
	
	0.033

	Non-Hispanic White
	0.85 (0.70 - 1.03)
	
	Reference
	0.47 (0.27 - 0.82)
	0.57 (0.32 - 0.99)
	0.48 (0.25 - 0.91)
	

	Mexican-American
	0.86 (0.61 - 1.22)
	
	Reference
	15.73 (2.85 - 86.74)
	2.19 (0.28 - 17.31)
	3.32 (0.48 - 22.85)
	

	Non-Hispanic Black
	0.75 (0.51 - 1.10)
	
	Reference
	0.97 (0.44 - 2.14)
	0.00 (0.00 - 0.00)
	0.50 (0.09 - 2.64)
	

	Other races
	0.53 (0.37 - 0.76)
	
	Reference
	0.60 (0.09 - 4.15)
	0.09 (0.01 - 1.39)
	0.10 (0.00 - 2.15)
	

	Education
	
	0.471
	
	
	
	
	0.377

	< High school
	0.88 (0.53 - 1.45)
	
	Reference
	0.64 (0.22 - 1.88)
	0.42 (0.12 - 1.42)
	0.76 (0.21 - 2.73)
	

	High school
	0.96 (0.70 - 1.32)
	
	Reference
	0.81 (0.41 - 1.58)
	0.49 (0.19 - 1.26)
	0.98 (0.35 - 2.74)
	

	≥ College
	0.75 (0.62 - 0.92)
	
	Reference
	0.46 (0.22 - 0.94)
	0.48 (0.23 - 0.98)
	0.29 (0.15 - 0.58)
	

	Marriage
	
	0.204
	
	
	
	
	0.463

	Never
	0.56 (0.34 - 0.92)
	
	Reference
	0.27 (0.07 - 1.06)
	0.32 (0.09 - 1.11)
	0.12 (0.02 - 0.72)
	

	Married or living together
	0.85 (0.66 - 1.09)
	
	Reference
	0.53 (0.27 - 1.03)
	0.48 (0.25 - 0.93)
	0.52 (0.22 - 1.20)
	

	Separated, divorced, or widowed
	0.90 (0.66 - 1.21)
	
	Reference
	1.08 (0.36 - 3.27)
	0.49 (0.13 - 1.87)
	0.66 (0.20 - 2.22)
	

	Income
	
	0.919
	
	
	
	
	0.990

	Low income (PIR<1.3)
	0.85 (0.59 - 1.24)
	
	Reference
	0.66 (0.22 - 1.94)
	0.31 (0.09 - 1.04)
	0.58 (0.18 - 1.93)
	

	Middle income (1.3≤PIR<3.5)
	0.83 (0.66 - 1.05)
	
	Reference
	0.59 (0.30 - 1.18)
	0.56 (0.26 - 1.19)
	0.55 (0.25 - 1.22)
	

	High income (PIR≥3.5)
	0.78 (0.52 - 1.17)
	
	Reference
	0.45 (0.18 - 1.16)
	0.40 (0.12 - 1.39)
	0.34 (0.09 - 1.33)
	


Model adjusted for sex, age, race, marriage, income, education, hyperlipidemia, eGFR, and WBC.
Abbreviations: CI, Confidence interval; CMM, Cardiometabolic multimorbidity; DM, Diabetes mellitus; eGFR, Estimated glomerular filtration rate; HR, Hazard ratio; OBS, Oxidative balance score; PIR, Poverty income ratio; WBC, White blood cell.



























Table S11. Subgroup analysis of OBS and risk of non-cardiovascular mortality in non-CMM participants.
	Character
	OBS 
HR (95% CI)
	P for interaction
	OBS Q1
	OBS Q2
HR (95% CI)
	OBS Q3
HR (95% CI)
	OBS Q4
HR (95% CI)
	P for interaction

	Sex
	
	0.324
	
	
	
	
	0.275

	Female
	0.79 (0.69 - 0.90)
	
	Reference
	0.64 (0.38 - 1.07)
	0.49 (0.31 - 0.78)
	0.44 (0.26 - 0.75)
	

	Male
	0.85 (0.74 - 0.97)
	
	Reference
	1.07 (0.66 - 1.73)
	0.87 (0.50 - 1.50)
	0.60 (0.35 - 1.03)
	

	Age group
	
	0.168
	
	
	
	
	0.370

	<65 years
	0.81 (0.72 - 0.92)
	
	Reference
	0.82 (0.55 - 1.21)
	0.59 (0.38 - 0.93)
	0.48 (0.29 - 0.79)
	

	≥65 years
	0.83 (0.75 - 0.92)
	
	Reference
	0.91 (0.59 - 1.39)
	0.74 (0.49 - 1.11)
	0.59 (0.39 - 0.91)
	

	Race
	
	0.430
	
	
	
	
	0.360

	Non-Hispanic White
	0.80 (0.72 - 0.89)
	
	Reference
	0.84 (0.56 - 1.24)
	0.65 (0.44 - 0.96)
	0.46 (0.30 - 0.71)
	

	Mexican-American
	1.02 (0.82 - 1.28)
	
	Reference
	2.07 (0.74 - 5.74)
	1.15 (0.33 - 4.06)
	1.49 (0.54 - 4.11)
	

	Non-Hispanic Black
	0.94 (0.72 - 1.23)
	
	Reference
	1.11 (0.61 - 2.04)
	0.71 (0.30 - 1.69)
	1.22 (0.55 - 2.68)
	

	Other races
	0.77 (0.47 - 1.28)
	
	Reference
	0.31 (0.04 - 2.17)
	0.50 (0.12 - 2.07)
	0.41 (0.08 - 2.05)
	

	Education
	
	0.014
	
	
	
	
	0.121

	< High school
	0.88 (0.75 - 1.04)
	
	Reference
	0.88 (0.49 - 1.58)
	0.84 (0.50 - 1.42)
	0.61 (0.31 - 1.21)
	

	High school
	0.97 (0.85 - 1.11)
	
	Reference
	1.48 (0.67 - 3.25)
	1.13 (0.66 - 1.95)
	0.90 (0.45 - 1.79)
	

	≥ College
	0.73 (0.64 - 0.83)
	
	Reference
	0.61 (0.37 - 0.99)
	0.42 (0.24 - 0.71)
	0.37 (0.23 - 0.57)
	

	Marriage
	
	0.913
	
	
	
	
	0.337

	Never
	0.80 (0.63 - 1.02)
	
	Reference
	2.28 (0.81 - 6.45)
	0.71 (0.17 - 2.92)
	0.56 (0.20 - 1.57)
	

	Married or living together
	0.81 (0.72 - 0.92)
	
	Reference
	0.84 (0.56 - 1.24)
	0.70 (0.44 - 1.12)
	0.49 (0.30 - 0.79)
	

	Separated, divorced, or widowed
	0.86 (0.75 - 0.99)
	
	Reference
	0.69 (0.39 - 1.22)
	0.57 (0.35 - 0.93)
	0.64 (0.37 - 1.11)
	

	Income
	
	0.259
	
	
	
	
	0.098

	Low income (PIR<1.3)
	0.88 (0.75 - 1.03)
	
	Reference
	0.78 (0.40 - 1.52)
	0.62 (0.33 - 1.16)
	0.83 (0.44 - 1.56)
	

	Middle income (1.3≤PIR<3.5)
	0.86 (0.76 - 0.98)
	
	Reference
	1.04 (0.67 - 1.62)
	1.02 (0.60 - 1.74)
	0.52 (0.31 - 0.88)
	

	High income (PIR≥3.5)
	0.75 (0.64 - 0.88)
	
	Reference
	0.68 (0.39 - 1.18)
	0.38 (0.20 - 0.72)
	0.39 (0.22 - 0.70)
	


Model adjusted for sex, age, race, marriage, income, education, hyperlipidemia, eGFR, and WBC.
Abbreviations: CI, Confidence interval; CMM, Cardiometabolic multimorbidity; DM, Diabetes mellitus; eGFR, Estimated glomerular filtration rate; HR, Hazard ratio; OBS, Oxidative balance score; PIR, Poverty income ratio; WBC, White blood cell.



























Table S12. Subgroup analysis of OBS and risk of mortality in CMM participants.
	Character
	OBS 
HR (95% CI)
	P for interaction
	OBS Q1
	OBS Q2
HR (95% CI)
	OBS Q3
HR (95% CI)
	OBS Q4
HR (95% CI)
	P for interaction

	All-cause mortality

	CMM status
	
	0.309
	
	
	
	
	0.255

	2 CMMs
	0.95 (0.87 - 1.04)
	
	Reference
	1.06 (0.75 - 1.50)
	1.04 (0.73 - 1.48)
	0.79 (0.56 - 1.11)
	

	3 and 4 CMMs
	0.91 (0.82 – 1.01)
	
	Reference
	0.80 (0.57 – 1.14)
	0.81 (0.57 - 1.15)
	0.68 (0.48 - 0.98)
	

	CMM Type 1 
	
	0.319
	
	
	
	
	0.405

	CVD + DM
	0.96 (0.87 - 1.06)
	
	Reference
	1.05 (0.75 - 1.47)
	1.03 (0.71 - 1.50)
	0.85 (0.59 - 1.21)
	

	Others
	0.83 (0.72 - 0.96)
	
	Reference
	0.63 (0.40 - 1.00)
	0.66 (0.38 - 1.15)
	0.47 (0.28 - 0.81)
	

	CMM Type 2
	
	0.931
	
	
	
	
	0.924

	CVD + Hypertension
	0.94 (0.84 - 1.05)
	
	Reference
	0.98 (0.68 - 1.42)
	0.95 (0.62 - 1.44)
	0.77 (0.52 - 1.13)
	

	Others
	0.91 (0.81 - 1.01)
	
	Reference
	0.78 (0.52 - 1.19)
	0.89 (0.55 - 1.44)
	0.65 (0.43 - 0.98)
	

	CMM Type 3
	
	0.190
	
	
	
	
	0.307

	Hypertension + DM
	1.01 (0.86 - 1.17)
	
	Reference
	1.42 (0.84 - 2.39)
	1.18 (0.70 - 1.98)
	1.09 (0.57 - 2.07)
	

	Others
	0.91 (0.83 - 1.00)
	
	Reference
	0.83 (0.59 - 1.16)
	0.86 (0.59 - 1.24)
	0.67 (0.48 - 0.94)
	

	Cardiovascular mortality

	CMM status
	
	0.220
	
	
	
	
	0.124

	2 CMMs
	0.99 (0.84 - 1.15)
	
	Reference
	1.43 (0.79 - 2.61)
	1.08 (0.61 - 1.92)
	1.07 (0.59 - 1.95)
	

	3 and 4 CMMs
	0.91 (0.78 - 1.07)
	
	Reference
	0.83 (0.49 - 1.40)
	0.79 (0.47 - 1.33)
	0.73 (0.40 - 1.32)
	

	CMM Type 1 
	
	0.457
	
	
	
	
	0.420

	CVD + DM
	0.95 (0.78 - 1.16)
	
	Reference
	1.20 (0.65 - 2.21)
	0.99 (0.54 - 1.81)
	0.95 (0.49 - 1.86)
	

	Others
	0.76 (0.59 - 0.97)
	
	Reference
	0.44 (0.19 - 1.03)
	0.49 (0.19 - 1.26)
	0.31 (0.14 - 0.70)
	

	CMM Type 2
	
	0.579
	
	
	
	
	0.836

	CVD + Hypertension
	0.91 (0.74 - 1.12)
	
	Reference
	0.80 (0.39 - 1.61)
	0.86 (0.44 - 1.68)
	0.79 (0.40 - 1.56)
	

	Others
	0.89 (0.74 - 1.07)
	
	Reference
	0.91 (0.44 - 1.91)
	0.84 (0.37 - 1.89)
	0.61 (0.32 - 1.17)
	

	CMM Type 3
	
	0.487
	
	
	
	
	0.117

	Hypertension + DM
	0.96 (0.73 - 1.26)
	
	Reference
	2.27 (1.00 - 5.15)
	0.79 (0.33 - 1.88)
	1.07 (0.32 - 3.56)
	

	Others
	0.90 (0.76 - 1.08)
	
	Reference
	0.68 (0.37 - 1.24)
	0.81 (0.45 - 1.48)
	0.69 (0.39 - 1.24)
	

	Non-cardiovascular mortality

	CMM status
	
	0.966
	
	
	
	
	0.770

	2 CMMs
	0.93 (0.82 - 1.06)
	
	Reference
	0.91 (0.56 - 1.48)
	1.01 (0.64 - 1.59)
	0.66 (0.40 - 1.08)
	

	3 and 4 CMMs
	0.95 (0.82 - 1.11)
	
	Reference
	0.84 (0.51 - 1.38)
	0.94 (0.52 - 1.71)
	0.88 (0.49 - 1.60)
	

	CMM Type 1 
	
	0.497
	
	
	
	
	0.873

	CVD + DM
	0.96 (0.85 - 1.08)
	
	Reference
	0.98 (0.64 - 1.52)
	1.04 (0.66 - 1.64)
	0.79 (0.51 - 1.21)
	

	Others
	0.90 (0.75 - 1.07)
	
	Reference
	0.74 (0.42 - 1.29)
	0.82 (0.45 - 1.51)
	0.64 (0.31 - 1.33)
	

	CMM Type 2
	
	0.768
	
	
	
	
	0.587

	CVD + Hypertension
	0.95 (0.83 - 1.08)
	
	Reference
	1.08 (0.68 - 1.71)
	0.98 (0.58 - 1.65)
	0.75 (0.46 - 1.22)
	

	Others
	0.92 (0.80 - 1.06)
	
	Reference
	0.69 (0.41 - 1.17)
	0.94 (0.56 - 1.58)
	0.68 (0.38 - 1.22)
	

	CMM Type 3
	
	0.288
	
	
	
	
	0.611

	Hypertension + DM
	1.05 (0.88 - 1.25)
	
	Reference
	1.01 (0.46 - 2.23)
	1.48 (0.79 - 2.75)
	1.13 (0.50 - 2.56)
	

	Others
	0.92 (0.82 - 1.03)
	
	Reference
	0.91 (0.62 - 1.35)
	0.88 (0.57 - 1.36)
	0.66 (0.44 - 1.01)
	


Model adjusted for sex, age, race, marriage, income, education, hyperlipidemia, eGFR, and WBC.
Abbreviations: CI, Confidence interval; CMM, Cardiometabolic multimorbidity; DM, Diabetes mellitus; eGFR, Estimated glomerular filtration rate; HR, Hazard ratio; OBS, Oxidative balance score; PIR, Poverty income ratio; WBC, White blood cell.











Table S13. Sensitivity analyses of the association between OBS variants and mortality outcomes
	Variables
	All-cause mortality
	Cardiovascular mortality
	Non-cardiovascular mortality

	
	HR (95% CI)
	P
	HR (95% CI)
	P
	HR (95% CI)
	P

	OBS Day1
	0.86 (0.82 - 0.90)
	<0.001
	0.88 (0.80 - 0.97)
	0.010
	0.85 (0.80 - 0.91)
	<0.001

	OBS Day2
	0.88 (0.84 - 0.92)
	<0.001
	0.86 (0.77 - 0.95)
	0.004
	0.89 (0.85 - 0.94)
	<0.001

	OBS (Dietary nutrients-only)
	0.86 (0.82 - 0.90)
	<0.001
	0.86 (0.77 - 0.95)
	0.004
	0.87 (0.82 - 0.92)
	<0.001

	OBS (Lifestyle components-only)
	0.58 (0.46 - 0.72)
	<0.001
	0.62 (0.41 - 0.95)
	0.029
	0.56 (0.42 - 0.74)
	<0.001

	OBS without Dietary fiber 
	0.85 (0.80 - 0.89)
	<0.001
	0.84 (0.75 - 0.95)
	0.003
	0.85 (0.80 - 0.90)
	<0.001

	OBS without Carotene
	0.85 (0.81 - 0.90)
	<0.001
	0.85 (0.76 - 0.95)
	0.003
	0.86 (0.81 - 0.91)
	<0.001

	OBS without Vitamin B2
	0.83 (0.78 - 0.88)
	<0.001
	0.83 (0.73 - 0.94)
	0.004
	0.83 (0.77 - 0.89)
	<0.001

	OBS without Niacin 
	0.84 (0.80 - 0.89)
	<0.001
	0.84 (0.75 - 0.95)
	0.005
	0.84 (0.79 - 0.90)
	<0.001

	OBS without Vitamin B6 
	0.81 (0.77 - 0.86)
	<0.001
	0.82 (0.71 - 0.94)
	0.005
	0.81 (0.75 - 0.87)
	<0.001

	OBS without Total folate 
	0.83 (0.78 - 0.88)
	<0.001
	0.83 (0.73 - 0.95)
	0.006
	0.83 (0.78 - 0.90)
	<0.001

	OBS without Vitamin B12
	0.79 (0.74 - 0.84)
	<0.001
	0.79 (0.68 - 0.92)
	0.003
	0.79 (0.73 - 0.86)
	<0.001

	OBS without Vitamin C 
	0.82 (0.77 - 0.88)
	<0.001
	0.82 (0.71 - 0.95)
	0.007
	0.82 (0.76 - 0.89)
	<0.001

	OBS without Vitamin E (ATE)
	0.78 (0.73 - 0.84)
	<0.001
	0.79 (0.67 - 0.93)
	0.006
	0.78 (0.72 - 0.85)
	<0.001

	OBS without Calcium
	0.79 (0.74 - 0.85)
	<0.001
	0.80 (0.68 - 0.94)
	0.006
	0.79 (0.73 - 0.86)
	<0.001

	OBS without Magnesium
	0.76 (0.70 - 0.83)
	<0.001
	0.78 (0.64 - 0.94)
	0.009
	0.76 (0.68 - 0.84)
	<0.001

	OBS without Zinc
	0.76 (0.70 - 0.83)
	<0.001
	0.77 (0.64 - 0.91)
	0.003
	0.76 (0.70 - 0.84)
	<0.001

	OBS without Copper 
	0.74 (0.67 - 0.81)
	<0.001
	0.74 (0.60 - 0.92)
	0.006
	0.73 (0.65 - 0.83)
	<0.001

	OBS without Selenium 
	0.74 (0.68 - 0.81)
	<0.001
	0.75 (0.62 - 0.91)
	0.003
	0.74 (0.66 - 0.82)
	<0.001

	OBS without Total fat 
	0.74 (0.68 - 0.81)
	<0.001
	0.73 (0.60 - 0.91)
	0.004
	0.75 (0.67 - 0.84)
	<0.001

	OBS without Iron 
	0.76 (0.70 - 0.82)
	<0.001
	0.77 (0.65 - 0.92)
	0.003
	0.76 (0.69 - 0.83)
	<0.001

	OBS without Physical activity
	0.72 (0.66 - 0.79)
	<0.001
	0.72 (0.58 - 0.88)
	0.002
	0.73 (0.65 - 0.82)
	<0.001

	OBS without Alcohol
	0.76 (0.70 - 0.82)
	<0.001
	0.77 (0.65 - 0.91)
	0.003
	0.76 (0.69 - 0.84)
	<0.001

	OBS without Body mass index
	0.72 (0.65 - 0.79)
	<0.001
	0.74 (0.60 - 0.92)
	0.006
	0.71 (0.63 - 0.80)
	<0.001

	OBS without Cotinine
	0.79 (0.73 - 0.86)
	<0.001
	0.77 (0.65 - 0.92)
	0.004
	0.80 (0.73 - 0.88)
	<0.001


Model adjusted for sex, age, race, marriage, income, education, hyperlipidemia, eGFR, and WBC.
Abbreviations: ATE: Alpha-tocopherol equivalent; CI, Confidence interval; CMM, Cardiometabolic multimorbidity; DM, Diabetes mellitus; eGFR, Estimated glomerular filtration rate; HR, Hazard ratio; MET: Metabolic equivalent; OBS, Oxidative balance score; PIR, Poverty income ratio; RE: Retinol equivalent; WBC, White blood cell.


























Table S14. Sensitivity analysis of OBS and risk of mortality in all participants, excluding events within two years.
	Variables
	n (%)
	Model 1
	Model 2
	Model 3

	
	
	HR (95% CI)
	P
	HR (95% CI)
	P
	HR (95% CI)
	P

	All-cause mortality

	OBS (per 5 points)
	1090 (6.85)
	0.83 (0.78 - 0.88)
	<0.001
	0.81 (0.77 - 0.86)
	<0.001
	0.86 (0.82 - 0.90)
	<0.001

	Q1
	326 (10.52)
	1.00 (Reference)
	
	1.00 (Reference)
	
	1.00 (Reference)
	

	Q2
	309 (7.95)
	0.82 (0.69 - 0.98)
	0.033
	0.75 (0.63 - 0.89)
	<0.001
	0.81 (0.67 - 0.97)
	0.019

	Q3
	240 (6.21)
	0.66 (0.52 - 0.82)
	<0.001
	0.63 (0.52 - 0.77)
	<0.001
	0.74 (0.60 - 0.90)
	0.003

	Q4
	215 (4.29)
	0.48 (0.39 - 0.60)
	<0.001
	0.46 (0.38 - 0.56)
	<0.001
	0.56 (0.46 - 0.67)
	<0.001

	Cardiovascular mortality

	OBS (per 5 points)
	333 (1.93)
	0.81 (0.73 - 0.89)
	<0.001
	0.80 (0.72 - 0.88)
	<0.001
	0.84 (0.76 - 0.94)
	0.001

	Q1
	108 (3.26)
	1.00 (Reference)
	
	1.00 (Reference)
	
	1.00 (Reference)
	

	Q2
	87 (2.18)
	0.73 (0.54 - 0.99)
	0.045
	0.65 (0.49 - 0.87)
	0.004
	0.71 (0.53 - 0.95)
	0.020

	Q3
	72 (1.62)
	0.56 (0.38 - 0.81)
	0.002
	0.54 (0.37 - 0.78)
	0.001
	0.63 (0.43 - 0.92)
	0.015

	Q4
	66 (1.18)
	0.44 (0.31 - 0.62)
	<0.001
	0.43 (0.31 - 0.59)
	<0.001
	0.51 (0.37 - 0.72)
	<0.001

	Non-cardiovascular mortality

	OBS (per 5 points)
	757 (4.92)
	0.83 (0.78 - 0.89)
	<0.001
	0.82 (0.77 - 0.87)
	<0.001
	0.87 (0.81 - 0.92)
	<0.001

	Q1
	218 (7.26)
	1.00 (Reference)
	
	1.00 (Reference)
	
	1.00 (Reference)
	

	Q2
	222 (5.77)
	0.86 (0.68 - 1.10)
	0.231
	0.79 (0.62 - 1.00)
	0.048
	0.86 (0.67 - 1.09)
	0.213

	Q3
	168 (4.59)
	0.70 (0.54 - 0.91)
	0.007
	0.67 (0.54 - 0.85)
	<0.001
	0.79 (0.63 - 0.99)
	0.044

	Q4
	149 (3.10)
	0.50 (0.38 - 0.66)
	<0.001
	0.48 (0.37 - 0.61)
	<0.001
	0.58 (0.44 - 0.76)
	<0.001


Model 1 was unadjusted; 
Model 2 adjusted for sex and age;
Model 3 adjusted for sex, age, race, marriage, income, education, hyperlipidemia, eGFR, and WBC.
Abbreviations: CI, Confidence interval; CMM, Cardiometabolic multimorbidity; DM, Diabetes mellitus; eGFR, Estimated glomerular filtration rate; HR, Hazard ratio; OBS, Oxidative balance score; WBC, White blood cell.


Table S15. Sensitivity analysis of OBS and risk of mortality in all participants, from 2001-2012.
	Variables
	n (%)
	Model 1
	Model 2
	Model 3

	
	
	HR (95% CI)
	P
	HR (95% CI)
	P
	HR (95% CI)
	P

	All-cause mortality

	OBS (per 5 points)
	1109 (10.32)
	0.81 (0.77 - 0.86)
	<0.001
	0.79 (0.76 - 0.84)
	<0.001
	0.84 (0.80 - 0.88)
	<0.001

	Q1
	345 (15.89)
	1.00 (Reference)
	
	1.00 (Reference)
	
	1.00 (Reference)
	

	Q2
	316 (11.92)
	0.80 (0.68 - 0.95)
	0.011
	0.73 (0.62 - 0.85)
	<0.001
	0.79 (0.67 - 0.93)
	0.005

	Q3
	238 (9.27)
	0.62 (0.50 - 0.78)
	<0.001
	0.60 (0.50 - 0.73)
	<0.001
	0.69 (0.57 - 0.84)
	<0.001

	Q4
	210 (6.34)
	0.46 (0.37 - 0.56)
	<0.001
	0.43 (0.36 - 0.52)
	<0.001
	0.52 (0.44 - 0.63)
	<0.001

	Cardiovascular mortality

	OBS (per 5 points)
	339 (2.91)
	0.80 (0.72 - 0.88)
	<0.001
	0.79 (0.71 - 0.87)
	<0.001
	0.83 (0.75 - 0.92)
	<0.001

	Q1
	118 (5.04)
	1.00 (Reference)
	
	1.00 (Reference)
	
	1.00 (Reference)
	

	Q2
	85 (3.00)
	0.64 (0.47 - 0.88)
	0.006
	0.57 (0.42 - 0.78)
	<0.001
	0.63 (0.46 - 0.85)
	0.003

	Q3
	71 (2.46)
	0.53 (0.36 - 0.76)
	<0.001
	0.51 (0.36 - 0.73)
	<0.001
	0.59 (0.41 - 0.85)
	0.004

	Q4
	65 (1.84)
	0.43 (0.30 - 0.60)
	<0.001
	0.41 (0.30 - 0.57)
	<0.001
	0.50 (0.36 - 0.70)
	<0.001

	Non-cardiovascular mortality

	OBS (per 5 points)
	770 (7.41)
	0.82 (0.77 - 0.87)
	<0.001
	0.80 (0.75 - 0.85)
	<0.001
	0.84 (0.79 - 0.89)
	<0.001

	Q1
	227 (10.85)
	1.00 (Reference)
	
	1.00 (Reference)
	
	1.00 (Reference)
	

	Q2
	231 (8.93)
	0.88 (0.70 - 1.10)
	0.259
	0.80 (0.64 - 1.00)
	0.046
	0.87 (0.69 - 1.09)
	0.221

	Q3
	167 (6.82)
	0.67 (0.53 - 0.86)
	0.001
	0.65 (0.52 - 0.80)
	<0.001
	0.75 (0.60 - 0.92)
	0.006

	Q4
	145 (4.49)
	0.47 (0.36 - 0.61)
	<0.001
	0.44 (0.35 - 0.57)
	<0.001
	0.54 (0.42 - 0.70)
	<0.001


Model 1 was unadjusted; 
Model 2 adjusted for sex and age;
Model 3 adjusted for sex, age, race, marriage, income, education, hyperlipidemia, eGFR, and WBC.
Abbreviations: CI, Confidence interval; CMM, Cardiometabolic multimorbidity; DM, Diabetes mellitus; eGFR, Estimated glomerular filtration rate; HR, Hazard ratio; OBS, Oxidative balance score; WBC, White blood cell.


Table S16. Sensitivity analysis of OBS and risk of mortality in non-CMM participants, excluding accidental mortality.
	Variables
	n (%)
	Model 1
	Model 2
	Model 3

	
	
	HR (95% CI)
	P
	HR (95% CI)
	P
	HR (95% CI)
	P

	OBS (per 5 points)
	600 (4.67)
	0.84 (0.77 - 0.90)
	<0.001
	0.80 (0.74 - 0.86)
	<0.001
	0.83 (0.77 - 0.89)
	<0.001

	[bookmark: _Hlk197459294]Q1
	172 (7.13)
	1.00 (Reference)
	
	1.00 (Reference)
	
	1.00 (Reference)
	

	Q2
	175 (5.52)
	0.84 (0.67 - 1.05)
	0.133
	0.73 (0.58 - 0.93)
	0.011
	0.79 (0.62 - 1.00)
	0.047

	Q3
	123 (3.91)
	0.61 (0.44 - 0.83)
	0.002
	0.54 (0.40 - 0.71)
	<0.001
	0.61 (0.46 - 0.81)
	<0.001

	Q4
	130 (3.21)
	0.54 (0.42 - 0.71)
	<0.001
	0.46 (0.36 - 0.60)
	<0.001
	0.54 (0.41 - 0.70)
	<0.001


Model 1 was unadjusted; 
Model 2 adjusted for sex and age;
Model 3 adjusted for sex, age, race, marriage, income, education, hyperlipidemia, eGFR, and WBC.
Abbreviations: CI, Confidence interval; CMM, Cardiometabolic multimorbidity; DM, Diabetes mellitus; eGFR, Estimated glomerular filtration rate; HR, Hazard ratio; OBS, Oxidative balance score; WBC, White blood cell.















[bookmark: OLE_LINK6]Table S17. Sensitivity analysis of OBS and risk of mortality in non-CMM participants, from 2001-2012.
	Variables
	n (%)
	Model 1
	Model 2
	Model 3

	
	
	HR (95% CI)
	P
	HR (95% CI)
	P
	HR (95% CI)
	P

	All-cause mortality

	OBS (per 5 points)
	586 (6.99)
	0.81 (0.75 - 0.86)
	<0.001
	0.77 (0.72 - 0.82)
	<0.001
	0.80 (0.74 - 0.85)
	<0.001

	Q1
	176 (11.35)
	1.00 (Reference)
	
	1.00 (Reference)
	
	1.00 (Reference)
	

	Q2
	171 (8.14)
	0.78 (0.63 - 0.97)
	0.024
	0.69 (0.54 - 0.87)
	0.002
	0.73 (0.58 - 0.92)
	0.009

	Q3
	120 (6.02)
	0.58 (0.43 - 0.78)
	<0.001
	0.51 (0.39 - 0.67)
	<0.001
	0.57 (0.44 - 0.75)
	<0.001

	Q4
	119 (4.29)
	0.45 (0.35 - 0.58)
	<0.001
	0.39 (0.30 - 0.50)
	<0.001
	0.44 (0.34 - 0.57)
	<0.001

	Cardiovascular mortality

	OBS (per 5 points)
	153 (1.60)
	0.79 (0.67 - 0.93)
	0.005
	0.76 (0.64 - 0.89)
	<0.001
	0.79 (0.67 - 0.93)
	0.005

	Q1
	57 (3.13)
	1.00 (Reference)
	
	1.00 (Reference)
	
	1.00 (Reference)
	

	Q2
	38 (1.55)
	0.54 (0.34 - 0.87)
	0.010
	0.47 (0.31 - 0.73)
	<0.001
	0.53 (0.34 - 0.83)
	0.005

	Q3
	28 (1.23)
	0.43 (0.25 - 0.74)
	0.002
	0.38 (0.24 - 0.62)
	<0.001
	0.47 (0.29 - 0.77)
	0.003

	Q4
	30 (0.99)
	0.39 (0.22 - 0.69)
	0.001
	0.34 (0.20 - 0.57)
	<0.001
	0.40 (0.23 - 0.69)
	0.001

	Non-cardiovascular mortality

	OBS (per 5 points)
	433 (5.40)
	0.81 (0.75 - 0.88)
	<0.001
	0.77 (0.71 - 0.83)
	<0.001
	0.80 (0.74 - 0.87)
	<0.001

	Q1
	119 (8.23)
	1.00 (Reference)
	
	1.00 (Reference)
	
	1.00 (Reference)
	

	Q2
	133 (6.59)
	0.87 (0.65 - 1.15)
	0.316
	0.77 (0.57 - 1.05)
	0.096
	0.81 (0.60 - 1.11)
	0.194

	Q3
	92 (4.79)
	0.63 (0.45 - 0.90)
	0.010
	0.56 (0.40 - 0.79)
	<0.001
	0.62 (0.44 - 0.88)
	0.007

	Q4
	89 (3.30)
	0.48 (0.35 - 0.65)
	<0.001
	0.41 (0.29 - 0.56)
	<0.001
	0.47 (0.33 - 0.67)
	<0.001


Model 1 was unadjusted; 
Model 2 adjusted for sex and age;
Model 3 adjusted for sex, age, race, marriage, income, education, hyperlipidemia, eGFR, and WBC.
Abbreviations: CI, Confidence interval; CMM, Cardiometabolic multimorbidity; DM, Diabetes mellitus; eGFR, Estimated glomerular filtration rate; HR, Hazard ratio; OBS, Oxidative balance score; WBC, White blood cell.


Table S18. Sensitivity analysis of OBS and risk of mortality in non-CMM participants, excluding events within two years.
	[bookmark: OLE_LINK3]Variables
	n (%)
	Model 1
	Model 2
	Model 3

	
	
	HR (95% CI)
	P
	HR (95% CI)
	P
	HR (95% CI)
	P

	All-cause mortality

	OBS (per 5 points)
	565 (4.59)
	0.82 (0.77 - 0.88)
	<0.001
	0.78 (0.73 - 0.84)
	<0.001
	0.82 (0.76 - 0.88)
	<0.001

	Q1
	163 (7.37)
	1.00 (Reference)
	
	1.00 (Reference)
	
	1.00 (Reference)
	

	Q2
	165 (5.35)
	0.79 (0.63 - 1.00)
	0.051
	0.70 (0.55 - 0.90)
	0.004
	0.75 (0.58 - 0.95)
	0.019

	Q3
	119 (4.08)
	0.62 (0.45 - 0.86)
	0.004
	0.55 (0.41 - 0.74)
	<0.001
	0.63 (0.47 - 0.84)
	0.002

	Q4
	118 (2.84)
	0.47 (0.37 - 0.62)
	<0.001
	0.40 (0.31 - 0.53)
	<0.001
	0.47 (0.36 - 0.62)
	<0.001

	Cardiovascular mortality

	OBS (per 5 points)
	148 (1.05)
	0.79 (0.66 - 0.93)
	0.005
	0.75 (0.64 - 0.89)
	<0.001
	0.79 (0.67 - 0.93)
	0.005

	Q1
	52 (2.05)
	1.00 (Reference)
	
	1.00 (Reference)
	
	1.00 (Reference)
	

	Q2
	39 (1.09)
	0.58 (0.36 - 0.94)
	0.027
	0.51 (0.32 - 0.79)
	0.003
	0.58 (0.37 - 0.91)
	0.017

	Q3
	29 (0.85)
	0.47 (0.26 - 0.84)
	0.010
	0.42 (0.25 - 0.70)
	0.001
	0.52 (0.30 - 0.88)
	0.014

	Q4
	28 (0.60)
	0.37 (0.20 - 0.69)
	0.002
	0.32 (0.18 - 0.57)
	<0.001
	0.38 (0.21 - 0.69)
	0.001

	Non-cardiovascular mortality

	OBS (per 5 points)
	417 (3.54)
	0.83 (0.77 - 0.90)
	<0.001
	0.79 (0.73 - 0.86)
	<0.001
	0.83 (0.76 - 0.91)
	<0.001

	Q1
	111 (5.32)
	1.00 (Reference)
	
	1.00 (Reference)
	
	1.00 (Reference)
	

	Q2
	126 (4.27)
	0.88 (0.65 - 1.18)
	0.389
	0.78 (0.56 - 1.08)
	0.134
	0.82 (0.59 - 1.15)
	0.246

	Q3
	90 (3.23)
	0.68 (0.47 - 0.98)
	0.041
	0.60 (0.42 - 0.86)
	0.006
	0.68 (0.47 - 0.98)
	0.041

	Q4
	90 (2.24)
	0.52 (0.38 - 0.71)
	<0.001
	0.44 (0.31 - 0.62)
	<0.001
	0.51 (0.35 - 0.74)
	<0.001


Model 1 was unadjusted; 
Model 2 adjusted for sex and age;
Model 3 adjusted for sex, age, race, marriage, income, education, hyperlipidemia, eGFR, and WBC.
Abbreviations: CI, Confidence interval; CMM, Cardiometabolic multimorbidity; DM, Diabetes mellitus; eGFR, Estimated glomerular filtration rate; HR, Hazard ratio; OBS, Oxidative balance score; WBC, White blood cell.


Table S19. Sensitivity analysis of OBS and risk of mortality in non-CMM participants, excluding participants with baseline CVD.  
	Variables
	n (%)
	Model 1
	Model 2
	Model 3

	
	
	HR (95% CI)
	P
	HR (95% CI)
	P
	HR (95% CI)
	P

	All-cause mortality

	OBS (per 5 points)
	600 (4.91)
	0.81 (0.76 - 0.87)
	<0.001
	0.78 (0.73 - 0.83)
	<0.001
	0.81 (0.76 - 0.87)
	<0.001

	Q1
	178 (7.95)
	1.00 (Reference)
	
	1.00 (Reference)
	
	1.00 (Reference)
	

	Q2
	176 (5.78)
	0.78 (0.63 - 0.98)
	0.029
	0.70 (0.56 - 0.88)
	0.002
	0.76 (0.60 - 0.96)
	0.019

	Q3
	119 (4.08)
	0.57 (0.42 - 0.77)
	<0.001
	0.51 (0.39 - 0.68)
	<0.001
	0.60 (0.45 - 0.79)
	<0.001

	Q4
	127 (3.16)
	0.48 (0.37 - 0.61)
	<0.001
	0.41 (0.32 - 0.53)
	<0.001
	0.48 (0.37 - 0.64)
	<0.001

	Cardiovascular mortality

	OBS (per 5 points)
	146 (1.07)
	0.79 (0.66 - 0.96)
	0.015
	0.77 (0.63 - 0.93)
	0.006
	0.80 (0.66 - 0.97)
	0.024

	Q1
	54 (2.08)
	1.00 (Reference)
	
	1.00 (Reference)
	
	1.00 (Reference)
	

	Q2
	40 (1.14)
	0.60 (0.37 - 0.95)
	0.028
	0.53 (0.34 - 0.82)
	0.005
	0.59 (0.38 - 0.92)
	0.021

	Q3
	25 (0.70)
	0.37 (0.21 - 0.68)
	0.001
	0.35 (0.20 - 0.60)
	<0.001
	0.42 (0.24 - 0.73)
	0.002

	Q4
	27 (0.71)
	0.42 (0.21 - 0.82)
	0.010
	0.38 (0.20 - 0.71)
	0.003
	0.44 (0.23 - 0.85)
	0.014

	Non-cardiovascular mortality

	OBS (per 5 points)
	454 (3.84)
	0.82 (0.76 - 0.88)
	<0.001
	0.78 (0.72 - 0.85)
	<0.001
	0.82 (0.75 - 0.90)
	<0.001

	Q1
	124 (5.84)
	1.00 (Reference)
	
	1.00 (Reference)
	
	1.00 (Reference)
	

	Q2
	136 (4.64)
	0.85 (0.64 - 1.13)
	0.268
	0.76 (0.57 - 1.03)
	0.082
	0.82 (0.60 - 1.13)
	0.230

	Q3
	94 (3.38)
	0.64 (0.45 - 0.90)
	0.011
	0.57 (0.41 - 0.81)
	0.001
	0.67 (0.47 - 0.95)
	0.025

	Q4
	100 (2.45)
	0.50 (0.37 - 0.67)
	<0.001
	0.43 (0.31 - 0.59)
	<0.001
	0.51 (0.36 - 0.72)
	<0.001


Model 1 was unadjusted; 
Model 2 adjusted for sex and age; 
Model 3 adjusted for sex, age, race, marriage, income, education, hyperlipidemia, eGFR, and WBC.
Abbreviations: CI, Confidence interval; CMM, Cardiometabolic multimorbidity; DM, Diabetes mellitus; eGFR, Estimated glomerular filtration rate; HR, Hazard ratio; OBS, Oxidative balance score; WBC, White blood cell.


Table S20. Sensitivity analysis of OBS and risk of mortality in non-CMM participants, with additional adjustment for anti-hypertensive, anti-DM, and anti-hyperlipidemic medications.
	Variables
	n (%)
	Model 1
	Model 2
	Model 3

	
	
	HR (95% CI)
	P
	HR (95% CI)
	P
	HR (95% CI)
	P

	All-cause mortality

	OBS (per 5 points)
	634 (5.11)
	0.82 (0.76 - 0.88)
	<0.001
	0.79 (0.74 - 0.84)
	<0.001
	0.82 (0.77 - 0.88)
	<0.001

	Q1
	185 (8.12)
	1.00 (Reference)
	
	1.00 (Reference)
	
	1.00 (Reference)
	

	Q2
	186 (6.01)
	0.80 (0.65 - 0.99)
	0.042
	0.72 (0.57 - 0.89)
	0.003
	0.77 (0.61 - 0.97)
	0.027

	Q3
	129 (4.39)
	0.60 (0.45 - 0.80)
	<0.001
	0.54 (0.41 - 0.71)
	<0.001
	0.62 (0.47 - 0.81)
	<0.001

	Q4
	134 (3.29)
	0.49 (0.38 - 0.62)
	<0.001
	0.43 (0.33 - 0.55)
	<0.001
	0.50 (0.39 - 0.65)
	<0.001

	Cardiovascular mortality

	OBS (per 5 points)
	161 (1.16)
	0.82 (0.69 - 0.97)
	0.020
	0.79 (0.67 - 0.94)
	0.007
	0.83 (0.70 - 0.98)
	0.029

	Q1
	57 (2.15)
	1.00 (Reference)
	
	1.00 (Reference)
	
	1.00 (Reference)
	

	Q2
	43 (1.17)
	0.60 (0.38 - 0.94)
	0.035
	0.52 (0.34 - 0.81)
	0.003
	0.58 (0.37 - 0.91)
	0.018

	Q3
	30 (0.88)
	0.46 (0.27 - 0.77)
	0.003
	0.42 (0.26 - 0.67)
	<0.001
	0.50 (0.30 - 0.82)
	0.006

	Q4
	31 (0.79)
	0.46 (0.25 - 0.84)
	0.012
	0.42 (0.24 - 0.73)
	0.002
	0.49 (0.27 - 0.87)
	0.015

	Non-cardiovascular mortality

	OBS (per 5 points)
	473 (3.95)
	0.82 (0.76 - 0.88)
	<0.001
	0.78 (0.72 - 0.85)
	<0.001
	0.82 (0.75 - 0.89)
	<0.001

	Q1
	128 (5.97)
	1.00 (Reference)
	
	1.00 (Reference)
	
	1.00 (Reference)
	

	Q2
	143 (4.84)
	0.87 (0.67 - 1.15)
	0.335
	0.79 (0.59 - 1.06)
	0.113
	0.84 (0.62 - 1.15)
	0.277

	Q3
	99 (3.51)
	0.65 (0.46 - 0.91)
	0.012
	0.59 (0.42 - 0.82)
	0.002
	0.67 (0.48 - 0.94)
	0.022

	Q4
	103 (2.50)
	0.50 (0.37 - 0.67)
	<0.001
	0.43 (0.32 - 0.60)
	<0.001
	0.51 (0.36 - 0.73)
	<0.001


Model 1 was unadjusted; 
Model 2 adjusted for sex, age, anti-hypertension drug, anti-hyperlipidemia drug, and anti-DM drug.
Model 3 adjusted for sex, age, race, marriage, income, education, hyperlipidemia, eGFR, anti-hypertension medication, anti-hyperlipidemia medication, and anti-DM medication, and WBC.
Abbreviations: CI, Confidence interval; CMM, Cardiometabolic multimorbidity; DM, Diabetes mellitus; eGFR, Estimated glomerular filtration rate; HR, Hazard ratio; OBS, Oxidative balance score; WBC, White blood cell.
Table S21. Sensitivity analysis of OBS and risk of mortality among healthy participants.
	Variables
	n (%)
	Model 1
	Model 2
	Model 3

	
	
	HR (95% CI)
	P
	HR (95% CI)
	P
	HR (95% CI)
	P

	All-cause mortality

	OBS (per 5 points)
	196 (2.85)
	0.78 (0.70 - 0.88)
	<0.001
	0.73 (0.65 - 0.82)
	<0.001
	0.76 (0.67 - 0.87)
	<0.001

	Q1
	56 (5.12)
	1.00 (Reference)
	
	1.00 (Reference)
	
	1.00 (Reference)
	

	Q2
	62 (3.73)
	0.82 (0.51 - 1.31)
	0.401
	0.75 (0.47 - 1.21)
	0.243
	0.82 (0.49 - 1.35)
	0.426

	Q3
	36 (1.97)
	0.45 (0.27 - 0.76)
	0.003
	0.38 (0.23 - 0.64)
	<0.001
	0.45 (0.26 - 0.77)
	0.004

	Q4
	42 (1.77)
	0.44 (0.28 - 0.70)
	<0.001
	0.35 (0.22 - 0.55)
	<0.001
	0.41 (0.24 - 0.69)
	<0.001

	Cardiovascular mortality

	OBS (per 5 points)
	37 (0.47)
	0.77 (0.58 - 1.02)
	0.072
	0.73 (0.55 - 0.96)
	0.022
	0.76 (0.58 - 0.98)
	0.034

	Q1
	10 (0.81)
	1.00 (Reference)
	
	1.00 (Reference)
	
	1.00 (Reference)
	

	Q2
	13 (0.67)
	0.95 (0.37 - 2.46)
	0.914
	0.86 (0.33 - 2.23)
	0.750
	0.95 (0.37 - 2.46)
	0.919

	Q3
	7 (0.31)
	0.46 (0.12 - 1.84)
	0.273
	0.39 (0.10 - 1.50)
	0.169
	0.46 (0.13 - 1.58)
	0.218

	Q4
	7 (0.28)
	0.48 (0.16 - 1.46)
	0.196
	0.38 (0.13 - 1.13)
	0.081
	0.45 (0.15 - 1.42)
	0.175

	Non-cardiovascular mortality

	OBS (per 5 points)
	159 (2.38)
	0.78 (0.69 - 0.89)
	<0.001
	0.73 (0.64 - 0.83)
	<0.001
	0.77 (0.66 - 0.89)
	<0.001

	Q1
	46 (4.31)
	1.00 (Reference)
	
	1.00 (Reference)
	
	1.00 (Reference)
	

	Q2
	49 (3.06)
	0.79 (0.47 - 1.34)
	0.381
	0.73 (0.43 - 1.24)
	0.249
	0.80 (0.46 - 1.39)
	0.423

	Q3
	29 (1.66)
	0.45 (0.25 - 0.79)
	0.006
	0.38 (0.22 - 0.68)
	<0.001
	0.45 (0.25 - 0.82)
	0.009

	Q4
	35 (1.49)
	0.44 (0.26 - 0.74)
	0.002
	0.34 (0.20 - 0.59)
	<0.001
	0.40 (0.22 - 0.73)
	0.003


Model 1 was unadjusted; 
Model 2 adjusted for sex and age.
Model 3 adjusted for sex, age, race, marriage, income, education, hyperlipidemia, eGFR, and WBC.
Abbreviations: CI, Confidence interval; CMM, Cardiometabolic multimorbidity; DM, Diabetes mellitus; eGFR, Estimated glomerular filtration rate; HR, Hazard ratio; OBS, Oxidative balance score; WBC, White blood cell.


Table S22. Sensitivity analysis of OBS and risk of mortality in single cardiometabolic diagnosis participant.
	Variables
	n (%)
	Model 1
	Model 2
	Model 3

	
	
	HR (95% CI)
	P
	HR (95% CI)
	P
	HR (95% CI)
	P

	All-cause mortality

	OBS (per 5 points)
	438 (9.21)
	0.87 (0.80 - 0.95)
	0.003
	0.83 (0.77 - 0.90)
	<0.001
	0.86 (0.80 - 0.94)
	<0.001

	Q1
	129 (12.62)
	1.00 (Reference)
	
	1.00 (Reference)
	
	1.00 (Reference)
	

	Q2
	124 (9.56)
	0.79 (0.60 - 1.04)
	0.092
	0.69 (0.53 - 0.90)
	0.007
	0.77 (0.59 - 0.99)
	0.042

	Q3
	93 (8.88)
	0.73 (0.53 - 1.01)
	0.057
	0.66 (0.48 - 0.90)
	0.008
	0.77 (0.57 - 1.06)
	0.110

	Q4
	92 (67)
	0.59 (0.43 - 0.81)
	0.001
	0.50 (0.38 - 0.67)
	<0.001
	0.59 (0.44 - 0.79)
	<0.001

	Cardiovascular mortality

	OBS (per 5 points)
	124 (2.41)
	0.87 (0.71 - 1.06)
	0.174
	0.83 (0.68 - 1.03)
	0.090
	0.87 (0.71 - 1.08)
	0.203

	Q1
	47 (4.16)
	1.00 (Reference)
	
	1.00 (Reference)
	
	1.00 (Reference)
	

	Q2
	30 (1.97)
	0.50 (0.27 - 0.92)
	0.025
	0.43 (0.24 - 0.76)
	0.004
	0.49 (0.27 - 0.89)
	0.018

	Q3
	23 (1.93)
	0.48 (0.28 - 0.84)
	0.010
	0.44 (0.26 - 0.75)
	0.002
	0.56 (0.32 - 0.98)
	0.043

	Q4
	24 (1.92)
	0.53 (0.27 - 1.02)
	0.058
	0.46 (0.24 - 0.86)
	0.016
	0.52 (0.26 - 1.00)
	0.049

	Non-cardiovascular mortality

	OBS (per 5 points)
	314 (6.80)
	0.87 (0.79 - 0.96)
	0.005
	0.83 (0.76 - 0.90)
	<0.001
	0.87 (0.79 - 0.95)
	0.003

	Q1
	82 (8.46)
	1.00 (Reference)
	
	1.00 (Reference)
	
	1.00 (Reference)
	

	Q2
	94 (7.60)
	0.93 (0.67 - 1.30)
	0.685
	0.82 (0.59 - 1.15)
	0.250
	0.92 (0.65 - 1.29)
	0.623

	Q3
	70 (6.94)
	0.85 (0.57 - 1.26)
	0.412
	0.76 (0.52 - 1.12)
	0.167
	0.88 (0.60 - 1.31)
	0.538

	Q4
	68 (4.75)
	0.62 (0.44 - 0.89)
	0.009
	0.53 (0.38 - 0.74)
	<0.001
	0.63 (0.44 - 0.90)
	0.011


Model 1 was unadjusted; 
Model 2 adjusted for sex and age.
Model 3 adjusted for sex, age, race, marriage, income, education, hyperlipidemia, eGFR, and WBC.
Abbreviations: CI, Confidence interval; CMM, Cardiometabolic multimorbidity; DM, Diabetes mellitus; eGFR, Estimated glomerular filtration rate; HR, Hazard ratio; OBS, Oxidative balance score; WBC, White blood cell.


Table S23. Collinearity Statistics.
	OBS components
	VIF for CMM in all participants
	VIF for all-cause mortality in non-CMM participants

	Dietary fiber (g/d)
	3.80 
	3.79 

	Carotene (RE/d)
	1.26 
	1.28 

	Vitamin B2 (mg/d)
	3.72 
	3.89 

	Niacin (mg/d) 
	6.16 
	6.19 

	Vitamin B6 (mg/d) 
	4.38 
	4.73 

	Total folate (mcg/d) 
	3.88 
	3.79 

	Vitamin B12 (mcg/d) 
	2.42 
	2.52 

	Vitamin C (mg/d) 
	1.39 
	1.41 

	Vitamin E (ATE) (mg/d)
	2.16 
	2.15 

	Calcium (mg/d) 
	2.77 
	2.82 

	Magnesium (mg/d) 
	6.28 
	6.34 

	Zinc (mg/d) 
	2.11 
	2.51 

	Copper (mg/d) 
	2.90 
	2.94 

	Selenium (mcg/d) 
	2.66 
	2.57 

	Total fat (g/d) 
	2.46 
	2.46 

	Iron (mg/d) 
	4.18 
	4.20 

	Physical activity (MET-min/wk)
	1.05 
	1.05 

	Alcohol (g/d)
	1.20 
	1.20 

	Body mass index (kg/m2)
	1.03 
	1.03 

	Cotinine (ng/mL)
	1.08 
	1.09 


Abbreviations: ATE: Alpha-tocopherol equivalent; CMM, Cardiometabolic multimorbidity; MET: Metabolic equivalent; OBS, Oxidative balance score; RE: Retinol equivalent; VIF, Variance inflation factor. 
Table S24. Final hyperparameters adopted in the machine learning models.
	ML models
	Hyperparameters

	
	CMM
	All-cause mortality

	Logistic Regression
	penalty = 0.002
	penalty = 0.003

	
	mixture = 0.226
	mixture = 0.937

	Extreme Gradient Boosting
	trees = 658
	trees = 550

	
	tree_depth = 3
	tree_depth = 3

	
	learn_rate = 0.046
	learn_rate = 0.014

	
	loss_reduction = 0.285
	loss_reduction = 0.087

	
	sample_size = 0.711
	sample_size = 0.746

	Random Forest Classifier
	mtry = 4
	mtry = 4

	
	trees = 1423
	trees = 864

	
	min_n = 24
	min_n = 5

	Light Gradient Boosting Machine
	trees = 546
	trees = 1035

	
	tree_depth = 4
	tree_depth = 3

	
	learn_rate = 0.021
	learn_rate = 0.007

	
	loss_reduction = 0.440
	loss_reduction = 0.011

	
	min_n = 14
	min_n = 22


Abbreviations: CMM, Cardiometabolic multimorbidity; ML, machine learning. 









Table S25. Performance metrics of each machine learning model for predicting CMM in all participants
	Machine learning model
	Accuracy
	AUC
	Recall
	Prec.
	F1
	Kappa
	MCC
	Log Loss
	Brier

	Light Gradient Boosting Machine
	0.7938
	0.8172
	0.3840
	0.5660
	0.4572
	0.3357
	0.3455
	7.4322
	0.2062

	Random Forest Classifier
	0.7922
	0.8136
	0.2506
	0.5980
	0.3528
	0.2532
	0.2874
	7.4889
	0.2078

	Extreme Gradient Boosting
	0.7840
	0.8008
	0.3846
	0.5317
	0.4461
	0.3163
	0.3228
	7.7872
	0.2160

	Logistic Regression
	0.7690
	0.6835
	0.1699
	0.4723
	0.2497
	0.1476
	0.1748
	8.3269
	0.2310


Abbreviations: AUC, Area under curve; CI, Confidence interval; CMM, Cardiometabolic multimorbidity.
 




















Table S26. Performance metrics of each machine learning model for predicting all-cause mortality in non-CMM participants.
	Machine learning model
	Accuracy
	AUC
	Recall
	Prec.
	F1
	Kappa
	MCC
	Log Loss
	Brier

	Light Gradient Boosting Machine
	0.9382
	0.8493
	0.2541
	0.6974
	0.3721
	0.3470
	0.3968
	2.2275
	0.0618

	Extreme Gradient Boosting
	0.9363
	0.8431
	0.2659
	0.6425
	0.3745
	0.3472
	0.3857
	2.2948
	0.0637

	Random Forest Classifier
	0.9382
	0.8409
	0.2071
	0.7664
	0.3258
	0.3045
	0.3781
	2.2275
	0.0618

	Logistic Regression
	0.9331
	0.8200
	0.1812
	0.6420
	0.2809
	0.2570
	0.3157
	2.4111
	0.0669


Abbreviations: AUC, Area under curve; CI, Confidence interval; CMM, Cardiometabolic multimorbidity. 





















Table S27. Comparison of predictive performance between traditional regression and machine learning models for CMM in all participants.
	Model
	Variables
	AUC (Mean)
	△AUC
	P

	Model 0
	Age and sex
	0.659
	-
	-

	Model 1
	Age, sex, and OBS components
	0.798
	0.139
	<0.001

	Machine learning (Light Gradient Boosting Machine)
	Age, sex, and OBS components
	0.817
	0.158
	<0.001

	Machine learning vs. Model 1
	-
	-
	0.019
	0.543


Abbreviations: AUC, Area under curve; CMM, Cardiometabolic multimorbidity; OBS, Oxidative balance score.





















Table S28. Comparison of predictive performance between traditional regression and machine learning models for predicting all-cause mortality in non-CMM participants.
	Model
	Variables
	AUC (Mean)
	△AUC
	P

	Model 0
	Age and sex
	0.710
	-
	-

	Model 1
	Age, sex, and OBS components
	0.841
	0.131
	<0.001

	Machine learning (Light Gradient Boosting Machine)
	Age, sex, and OBS components
	0.849
	0.139
	<0.001

	Machine learning vs. Model 1
	-
	-
	0.008
	0.749


Abbreviations: AUC, Area under curve; CMM, Cardiometabolic multimorbidity; OBS, Oxidative balance score.
