Association of hemoglobin glycation index with all-cause and cardiovascular mortality in patients with diabetes or prediabetes and comorbid cardiovascular disease: a population-based cohort study
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Supplementary Table 1.Baseline characteristics according to HGI quartiles
	Variables
	Β-Value
	VIF

	Age
	0.343
	1.419

	Sex
	0.073
	1.385

	Race
	0.017
	1.040

	Marital
	-0.043
	1.111

	PIR
	-0.088
	1.161

	Education
	0.024
	1.101

	Smoke
	-0.059
	1.148

	Alcohol
	0.089
	1.057

	Hypertension
	-0.003
	1.065

	HGI
	-0.019
	1.030

	BMI
	-0.062
	1.230

	Creatinine
	0.071
	1.533

	Uric acid
	0.062
	1.301

	BUN
	0.087
	1.889

	TG
	0.004
	4.430

	TC
	0.198
	27.602

	HDL
	-0.022
	3.428

	LDL
	-0.118
	20.683


BMI:Body mass index,BUN:Blood urea nitrogen,TG:Triglyceride,TC:Total cholesterol,HDL:High density lipoprotein,LDL:Low density lipoprotein,PIR:Poverty income ratio,HGI:Hemoglobin glycation index
Supplementary Table 2. The proportion of missing covariates and imputation methods
	Variables
	Proportion of missing (%)

	BMI
	3.409

	Creatinine
	1.477

	Uric acid
	1.420

	BUN
	1.420

	TG
	2.614

	TC
	1364

	HDL
	1.364

	LDL
	7.273


BMI:Body mass index,BUN:Blood urea nitrogen,TG:Triglyceride,TC:Total cholesterol,HDL:High density lipoprotein,LDL:Low density lipoprotein,PIR:Poverty income ratio

Supplementary Table 3.Baseline characteristics according to HGI quartiles
	Variables
	Total
	Q1(<-0.421)
	Q2[-0.421-(-0.093)]
	Q3(-0.093-0.307)
	Q4(0.307-8.385)
	P-value

	Age,yeaes,mean (SE)
	65.78(0.37)
	64.31(0.86)
	65.72(0.67)
	68.23(0.77)
	65.06(0.70)
	0.01

	Creatinine,umol/L,mean (SE)
	95.85(1.72)
	96.85(3.83)
	90.83(2.06)
	97.37(3.09)
	99.09(3.53)
	0.03

	Uric acid,umol/L,mean (SE)
	362.55(3.24)
	360.44(5.97)
	370.28(4.32)
	354.37(5.45)
	364.80(7.33)
	0.11

	BUN,mmol/L,mean (SE)
	6.35(0.08)
	6.16(0.15)
	6.09(0.18)
	6.58(0.16)
	6.67(0.17)
	0.03

	TG,mmol/L,mean (SE)
	1.79(0.04)
	1.88(0.11)
	1.77(0.07)
	1.69(0.07)
	1.80(0.08)
	0.44

	HDL,mmol/L,mean (SE)
	1.28(0.01)
	1.26(0.03)
	1.30(0.02)
	1.30(0.03)
	1.25(0.03)
	0.36

	BMI,n(%)
	
	
	
	
	
	0.28

	<25
	18.28(0.01)
	17.88(2.02)
	19.79(2.37)
	19.9(2.7)
	15.11(2.34)
	

	25-30
	32.22(0.02)
	33.73(2.91)
	31.03(2.73)
	35.24(2.99)
	28.33(2.88)
	

	>30
	49.5(0.03)
	48.39(3.1)
	49.17(2.83)
	44.86(3.13)
	56.56(3.67)
	

	Sex,n(%)
	
	
	
	
	
	0.27

	Male
	57.67(0.03)
	62.39(2.76)
	56.88(3.18)
	54.12(3.26)
	56.35(3.46)
	

	Female
	42.33(0.03)
	37.61(2.76)
	43.12(3.18)
	45.88(3.26)
	43.65(3.46)
	

	Race,n(%)
	
	
	
	
	
	<0.0001

	Mexican American
	4.05(0.01)
	4.34(0.94)
	3.13(0.65)
	2.88(0.67)
	6.11(1.26)
	

	Non-Hispanic Black
	10.49(0.01)
	5.79(0.82)
	7.27(1.23)
	12.96(1.56)
	17.99(2.29)
	

	Non-Hispanic White
	76.37(0.04)
	81.78(2.03)
	80.21(2.34)
	76.37(2.2)
	64.41(2.93)
	

	Other
	9.09(0.01)
	8.09(1.57)
	9.38(1.84)
	7.8(1.39)
	11.49(1.66)
	

	Marital,n(%)
	
	
	
	
	
	0.74

	Married
	57.89(0.03)
	58.61(2.88)
	59.24(3.08)
	57.68(2.92)
	55.48(2.97)
	

	Never Married
	4.16(0.01)
	5.21(1.17)
	3.32(1.08)
	4.43(1.48)
	3.54(1.07)
	

	Divorced
	12.49(0.01)
	12.82(2.14)
	11.81(1.81)
	10.36(1.28)
	15.27(2.09)
	

	Unmarried but have/had partner
	25.45(0.02)
	23.36(2.54)
	25.63(2.77)
	27.52(2.67)
	25.7(2.6)
	

	Education,n(%)
	
	
	
	
	
	0.09

	Less than high School
	25.19(0.02)
	23.88(2.32)
	25.78(2.66)
	23.02(2.76)
	28.63(2.77)
	

	High school or equivalent
	28.03(0.02)
	25.27(3.03)
	25.7(2.51)
	28.59(3.25)
	33.96(3.04)
	

	College or above
	46.78(0.03)
	50.85(3.04)
	48.52(2.82)
	48.39(3.39)
	37.41(2.98)
	

	Smoke,n(%)
	
	
	
	
	
	0.05

	Never
	37.57(0.02)
	31.68(2.84)
	39.14(2.92)
	38.98(3.21)
	41.82(3.1)
	

	Former
	41.49(0.02)
	45.77(3.32)
	43.17(3.28)
	42.25(3.16)
	32.89(3.1)
	

	Now
	20.94(0.02)
	22.55(2.75)
	17.68(2.19)
	18.78(2.53)
	25.29(3.24)
	

	Alcohol,n(%)
	
	
	
	
	
	0.002

	Never
	13.25(0.01)
	9.58(1.49)
	14.09(2.26)
	13.73(1.78)
	16.51(2.39)
	

	Former
	30.05(0.02)
	28.5(2.64)
	27.64(2.87)
	26.45(2.66)
	39.14(3.25)
	

	Mild
	39.25(0.02)
	37.09(3.01)
	41.7(3.05)
	44.72(2.89)
	32.95(2.88)
	

	Moderate
	8.02(0.01)
	10.57(2.46)
	7.09(1.65)
	7.24(1.72)
	6.66(1.59)
	

	Heavy
	9.44(0.01)
	14.27(2.06)
	9.48(1.35)
	7.87(1.93)
	4.74(1.09)
	

	Hypertension,n(%)
	
	
	
	
	
	0.77

	Yes
	77.48(0.04)
	77.9(2.69)
	76.93(2.6)
	75.65(2.57)
	79.63(2.82)
	

	No
	
	
	
	
	
	

	PIR,n(%)
	
	
	
	
	
	0.33

	<1
	15.61(0.01)
	15.76(2.14)
	13.77(1.96)
	14.7(2.06)
	18.71(2.2）
	

	1-3
	47.44(0.03)
	42.96(3.12)
	48.65(2.93)
	49.57(3.68)
	49.47(3.13)
	

	>3
	36.96(0.02)
	41.28(3.47)
	37.58(3.08)
	35.73(3.61)
	31.82(3.28)
	

	All-cause mortality
	
	
	
	
	
	0.67

	Yes
	39.57(0.02)
	40.28(3.03)
	37.42(3.12)
	38.50(3.32)
	42.52(2.74)
	

	No
	60.43(0.03)
	59.72(3.03)
	62.58(3.12)
	38.50(3.32)
	42.52(2.74)
	

	Cardiovascular mortality
	
	
	
	
	
	0.14

	Yes
	14.10(0.01)
	11.63(1.63)
	12.68(2.15Z)
	17.58(2.30)
	15.27(1.89)
	

	No
	85.90(0.04)
	88.37(1.63)
	87.32(2.15)
	82.42(2.30)
	84.73(1.89)
	


Date are presented as mean (SE) or n (%);BUN:Blood urea nitrogen,TG:Triglyceride,HDL:High density lipoprotein,BMI:Body mass index,PIR:Poverty income ratio

	Variables
	Number of deaths
	Model 1
	Model 2
	Model 3

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

	All-cause mortality

	HGI
	1.08(0.96,1.21)
	0.19
	1.13(0.98,1.29)
	0.09
	1.11(0.97,1.27)
	0.12

	HGI Category

	Q1
	
	Ref
	Ref
	Ref
	Ref
	Ref
	Ref

	Q2
	
	0.91(0.7,1.18)
	0.46
	0.82(0.65,1.03)
	0.09
	0.79(0.62,1)
	0.05

	Q3
	
	1.19(0.89,1.57)
	0.24
	0.96(0.75,1.24)
	0.77
	0.95(0.75,1.21)
	0.68

	Q4
	
	1.22(0.95,1.56)
	0.12
	1.28(1.01,1.62)
	0.05
	1.24(0.98,1.56)
	0.07

	P for trend
	0.044
	0.053
	0.69

	Cardiovascular mortality

	HGI
	1.28(1.05,1.57)
	0.01
	1.37(1.1,1.7)
	0.01
	1.32(1.06,1.64)
	0.01

	HGI Category

	Q1
	
	Ref
	Ref
	Ref
	Ref
	Ref
	Ref

	Q2
	
	0.99(0.61,1.61)
	0.97
	0.88(0.56,1.39)
	0.59
	0.8(0.5,1.26)
	0.33

	Q3
	
	1.7(1.08,2.67)
	0.02
	1.3(0.89,1.91)
	0.18
	1.25(0.84,1.87)
	0.27

	Q4
	
	1.49(0.95,2.35)
	0.08
	1.6(1.02,2.51)
	0.04
	1.42(0.92,2.18)
	0.12

	P for trend
	0.013
	0.014
	0.026


Supplementary Table 4.Sensitivity analysis excluding missing values

	Variables
	Number of deaths
	Model 1
	Model 2
	Model 3

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

	All-cause mortality

	HGI
	1.04(0.92,1.17)
	0.54
	1.07(0.94,1.22)
	0.33
	1.04(0.92,1.18)
	0.5

	HGI Category

	Q1
	
	Ref
	Ref
	Ref
	Ref
	Ref
	Ref

	Q2
	
	0.95(0.74,1.22)
	0.71
	0.86(0.69,1.06)
	0.16
	0.82(0.66,1.02)
	0.08

	Q3
	
	1.16(0.87,1.56)
	0.32
	0.95(0.73,1.24)
	0.71
	0.9(0.69,1.17)
	0.43

	Q4
	
	1.21(0.93,1.58)
	0.16
	1.25(0.97,1.6)
	0.09
	1.18(0.92,1.51)
	0.19

	P for trend
	0.096
	0.136
	0.273

	Cardiovascular mortality

	HGI
	1.19(0.99,1.43)
	0.06
	1.25(1.03,1.53)
	0.03
	1.2(0.99,1.45)
	0.06

	HGI Category

	Q1
	
	Ref
	Ref
	Ref
	Ref
	Ref
	Ref

	Q2
	
	1.19(0.73,1.95)
	0.48
	1.03(0.65,1.65)
	0.14
	0.94(0.59,1.49)
	0.79

	Q3
	
	1.74(1.09,2.78)
	0.02
	1.3(0.84,2.01)
	0.23
	1.26(0.8,1.98)
	0.32

	Q4
	
	1.4(0.86,2.29)
	0.18
	1.41(0.86,2.32)
	0.17
	1.23(0.77,1.98)
	0.38

	P for trend
	0.05
	0.096
	0.175


Supplementary Table 5.Sensitivity analysis excluding patients who died within 2 years prior to follow-up
Supplementary Table 6.Sensitivity analyses excluded participants with self-reported cancer diagnosis at baseline
	Variables
	Number of deaths
	Model 1
	Model 2
	Model 3

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

	All-cause mortality

	HGI
	1.11(0.97,1.28)
	0.12
	1.15(0.98,1.35)
	0.09
	1.13(0.96,1.32)
	0.14

	HGI Category

	Q1
	
	Ref
	Ref
	Ref
	Ref
	Ref
	Ref

	Q2
	
	0.86(0.64,1.16)
	0.33
	0.83(0.65,1.07)
	0.15
	0.82(0.64,1.05)
	0.12

	Q3
	
	1.15(0.82,1.62)
	0.41
	0.96(0.7,1.32)
	0.81
	0.88(0.65,1.19)
	0.88

	Q4
	
	1.26(0.94,1.7)
	0.12
	1.31(0.98,1.74)
	0.07
	1.24(0.94,1.64)
	0.13

	P for trend
	0.065
	0.102
	0.218

	Cardiovascular mortality

	HGI
	1.34(1.08,1.67)
	0.01
	1.41(1.1,1.81)
	0.01
	1.35(1.06,1.7)
	0.01

	HGI Category

	Q1
	
	Ref
	Ref
	Ref
	Ref
	Ref
	Ref

	Q2
	
	0.99(0.61,1.62)
	0.98
	0.93(0.6,1.47)
	0.77
	0.85(0.53,1.37)
	0.5

	Q3
	
	1.63(0.98,2.71)
	0.06
	1.3(0.82,2.05)
	0.26
	1.16(0.73,1.85)
	0.52

	Q4
	
	1.39(0.82,2.34)
	0.22
	1.45(0.87,2.42)
	0.16
	1.28(0.79,2.07)
	0.32

	P for trend
	0.068
	0.091
	0.165


	Variables
	Number of deaths
	Model 1
	Model 2
	Model 3

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

	All-cause mortality

	HGI
	1.03(0.94,1.12)
	0.56
	1.07(0.97,1.18)
	0.16
	1.03(0.94,1.13)
	0.47

	HGI Category

	Q1
	
	Ref
	Ref
	Ref
	Ref
	Ref
	Ref

	Q2
	
	0.8(0.65,0.97)
	0.02
	0.75(0.62,0.92)
	0.005
	0.73(0.59,0.89)
	0.002

	Q3
	
	1.01(0.83,1.22)
	0.95
	0.88(0.72,1.07)
	0.21
	0.85(0.7,1.04)
	0.12

	Q4
	
	1.01(0.84,1.23)
	0.88
	1.07(0.88,1.31)
	0.5
	1.01(0.83,1.24)
	0.91

	P for trend
	0.405
	0.328
	0.628

	Cardiovascular mortality

	HGI
	1.15(1,1.33)
	0.05
	1.22(1.06,1.42)
	0.01
	1.16(1,1.34)
	0.05

	HGI Category

	Q1
	
	Ref
	Ref
	Ref
	Ref
	Ref
	Ref

	Q2
	
	0.82(0.58,1.17)
	0.27
	0.75(0.53,1.07)
	0.12
	0.68(0.47,0.98)
	0.04

	Q3
	
	1.28(0.92,1.77)
	0.15
	1.03(0.74,1.44)
	0.85
	1.03(0.73,1.45)
	0.86

	Q4
	
	1.13(0.81,1.58)
	0.47
	1.21(0.86,1.71)
	0.28
	1.02(0.72,1.46)
	0.89

	P for trend
	0.132
	0.116
	0.36


Supplementary Table 7.Sensitivity Analysis Unweighted Data Analysis
