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Supplementary Figure 1 Variance inflation factors (VIFs) for covariates included. All VIF values were less than 5, indicating the absence of problematic multicollinearity.



Supplementary Table 1 Association of FLI with cause-specific mortality across different glucose metabolism status.
	
	Cardiovascular mortality
	Cancer mortality

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

	Normoglycemia
	1.003(0.995,1.011)
	0.472
	1.001(0.994,1.008)
	0.720

	Prediabetes
	1.013(1.000,1.026)
	0.059
	1.010(0.997,1.024)
	0.138

	Diabetes
	1.014(1.003, 1.026)
	0.014
	1.017(1.006,1.029)
	0.003


The model adjusted for the covariates in Model 3.
FLI, fatty liver index; HR, hazard ratio; CI, confidence interval.



Supplementary Table 2 The AUC of the composite hepato-glycemic score and fatty liver index for all-cause mortality (1-20 years).
	Time, year
	Composite hepatic-glucose score
	FLI

	
	AUC
	95% CI
	AUC
	95% CI

	1st year
	0.64
	0.59-0.68
	0.50
	0.45-0.55

	2nd year
	0.65
	0.62-0.68
	0.53
	0.50-0.57

	3rd year
	0.65
	0.62-0.68
	0.53
	0.51-0.56

	4th year
	0.66
	0.64-0.68
	0.54
	0.52-0.56

	5th year
	0.66
	0.64-0.68
	0.55
	0.53-0.57

	6th year
	0.66
	0.64-0.68
	0.55
	0.53-0.57

	7th year
	0.66
	0.64-0.68
	0.55
	0.53-0.57

	8th year
	0.66
	0.64-0.67
	0.55
	0.53-0.56

	9th year
	0.66
	0.64-0.67
	0.55
	0.54-0.57

	10th year
	0.66
	0.65-0.68
	0.55
	0.54-0.57

	11th year
	0.66
	0.65-0.68
	0.55
	0.54-0.57

	12th year
	0.66
	0.65-0.68
	0.55
	0.54-0.57

	13th year
	0.68
	0.66-0.69
	0.56
	0.55-0.58

	14th year
	0.68
	0.67-0.69
	0.57
	0.55-0.58

	15th year
	0.68
	0.67-0.70
	0.57
	0.55-0.58

	16th year
	0.68
	0.67-0.70
	0.57
	0.56-0.59

	17th year
	0.68
	0.66-0.70
	0.58
	0.56-0.60

	18th year
	0.68
	0.66-0.69
	0.58
	0.56-0.60

	19th year
	0.68
	0.66-0.69
	0.59
	0.57-0.61

	20th year
	0.68
	0.66-0.71
	0.59
	0.56-0.62


Data are presented as the area under the receiver operating characteristic curve (AUC) with 95% CI at each time point from year 1 to year 20. 
FLI, fatty liver index; AUC, area under the curve; CI, confidence interval.
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Supplementary Figure 2 Integrated discrimination improvements (IDIs) of the composite hepato-glycemic score and fatty liver index for all-cause mortality (1-20 years).



Supplementary Table 3 Association of FLI with all-cause mortality across different glucose metabolism states using alternative FLI categorizations.
	Panel A. FLI tertiles
	
	

	
	Normoglycemia
	Prediabetes
	Diabetes

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

	FLI
	1.002(0.999,1.006)
	0.195
	1.005(0.997,1.013)
	0.228
	1.009(1.003,1.014)
	0.002

	Tertiles of FLI
	
	
	
	
	
	

	T1
	Ref.
	
	Ref.
	
	Ref.
	

	T2
	1.036(0.831,1.293)
	0.753
	1.290(0.870,1.913)
	0.205
	1.197(0.879,1.630)
	0.253

	T3
	1.075(0.820,1.410)
	0.602
	1.334(0.828,2.149)
	0.236
	1.578(1.138,2.189)
	0.006

	P for trend
	
	0.613
	
	0.286
	
	0.005

	Panel B. Clinical cut-off for hepatic steatosis (FLI ≥60)
	
	
	

	
	Normoglycemia
	Prediabetes
	Diabetes

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

	FLI
	1.002(0.999,1.006)
	0.195
	1.005(0.997,1.013)
	0.228
	1.009(1.003,1.014)
	0.002

	Criteria for hepatic steatosis
	
	
	
	

	FLI < 60
	Ref.
	
	Ref.
	
	Ref.
	

	FLI ≥ 60
	1.077(0.879,1.321)
	0.474
	1.293(0.923,1.810)
	0.135
	1.353(1.013,1.807)
	0.041


The model adjusted for the covariates in Model 3.
FLI, fatty liver index; HR, hazard ratio; CI, confidence interval.



Supplementary Table 4 Unweighted association between FLI and all-cause mortality across different glucose metabolism status.
	Model
	Normoglycemia
	Prediabetes
	Diabetes

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

	FLI
	1.003(1.000,1.006)
	0.066
	1.004(0.999,1.009)
	0.147
	1.006(1.003,1.010)
	0.001

	Quartile of FLI
	
	
	
	
	

	Q1
	Ref.
	
	Ref.
	
	Ref.
	

	Q2
	0.952(0.781,1.159)
	0.623
	1.289(0.938,1.770)
	0.117
	1.068(0.854,1.335)
	0.563

	Q3
	1.096(0.863,1.392)
	0.452
	1.222(0.861,1.736)
	0.262
	1.276(1.007,1.616)
	0.044

	Q4
	1.126(0.870,1.456)
	0.367
	1.438(0.993,2.084)
	0.055
	1.435(1.117,1.844)
	0.005

	P for trend
	
	0.162
	
	0.105
	
	0.001


The model adjusted for the covariates in Model 3.
FLI, fatty liver index; HR, hazard ratio; CI, confidence interval.



Supplementary Table 5 Association of FLI with all-cause mortality based on diabetes status.
	
	Non-diabetes
	Diabetes

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

	FLI
	1.003(1.000,1.006)
	0.075
	1.009(1.003,1.014)
	0.002

	Quartile of FLI
	
	
	

	Q1
	Ref.
	
	Ref.
	

	Q2
	0.927(0.756,1.135)
	0.461
	1.332(0.949,1.869)
	0.097

	Q3
	1.139(0.916,1.416)
	0.241
	1.642(1.166,2.311)
	0.004

	Q4
	1.168(0.875,1.559)
	0.291
	1.860(1.269,2.727)
	0.001

	P for trend
	0.104
	
	<0.001


The model adjusted for the covariates in Model 3.
FLI, fatty liver index; HR, hazard ratio; CI, confidence interval.



Supplementary Table 6 Association of FLI with all-cause mortality after exclusion of baseline diseases.
	Panel A. Exclusion of participants with baseline CKD

	
	Normoglycemia
	Prediabetes
	Diabetes

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

	FLI
	1.003(0.999,1.007)
	0.147
	1.005(0.995,1.015)
	0.349
	1.009(1.000,1.018)
	0.039

	Quartile of FLI
	
	
	
	
	

	Q1
	Ref.
	
	Ref.
	
	Ref.
	

	Q2
	0.980(0.739,1.300)
	0.889
	1.039(0.536,2.012)
	0.910
	1.955(1.061,3.603)
	0.032

	Q3
	1.104(0.802,1.520)
	0.543
	1.135(0.641,2.010)
	0.664
	2.256(1.293,3.935)
	0.004

	Q4
	1.056(0.738,1.511)
	0.766
	1.435(0.701,2.938)
	0.323
	2.002(1.056,3.795)
	0.033

	P for trend
	
	0.7
	
	0.284
	
	0.064

	Panel B. Exclusion of participants with baseline CVD

	
	Normoglycemia
	Prediabetes
	Diabetes

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

	FLI
	1.002(0.999,1.005)
	0.210
	1.000(0.991,1.009)
	0.994
	1.009(1.002,1.015)
	0.006

	Quartile of FLI
	
	
	
	
	

	Q1
	Ref.
	
	Ref.
	
	Ref.
	

	Q2
	0.942(0.713,1.245)
	0.676
	1.374(0.837,2.256)
	0.209
	1.182(0.790,1.770)
	0.416

	Q3
	1.052(0.770,1.438)
	0.751
	0.995(0.584,1.696)
	0.985
	1.569(1.048,2.349)
	0.029

	Q4
	0.979(0.728,1.317)
	0.890
	1.246(0.676,2.296)
	0.481
	1.803(1.198,2.711)
	0.005

	P for trend
	
	0.953
	
	0.843
	
	0.002


The model adjusted for the covariates in Model 3.
FLI, fatty liver index; HR, hazard ratio; CI, confidence interval.



Supplementary Table 7 Association of FLI with all-cause mortality across glucose metabolism status after exclusion of participants with missing covariates.
	　
	Normoglycemia
	Prediabetes
	Diabetes

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

	FLI
	1.002(0.999,1.006)
	0.223
	1.005(0.997,1.013)
	0.216
	1.008(1.002,1.014)
	0.012

	Quartile of FLI
	
	
	
	
	

	Q1
	Ref.
	
	Ref.
	
	Ref.
	

	Q2
	0.882(0.688,1.132)
	0.325
	1.499(0.994,2.262)
	0.054
	1.210(0.817,1.790)
	0.342

	Q3
	1.074(0.767,1.505)
	0.676
	1.515(0.925,2.481)
	0.099
	1.505(1.008,2.248)
	0.046

	Q4
	0.943(0.679,1.311)
	0.728
	1.558(0.874,2.779)
	0.133
	1.898(1.244,2.897)
	0.003

	P for trend
	
	0.976
	
	0.252
	
	<0.001


The model adjusted for the covariates in Model 3.
FLI, fatty liver index; HR, hazard ratio; CI, confidence interval.



[bookmark: OLE_LINK45]Supplementary Table 8 Association of FLI with all-cause mortality across glucose metabolism status after exclusion of deaths within two years of follow-up.
	
	Normoglycemia
	
	Prediabetes
	
	Diabetes
	

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

	FLI
	1.002(0.998,1.005)
	0.372
	1.006(0.998,1.014)
	0.118
	1.008(1.002,1.014)
	0.008

	Quartile of FLI
	
	
	
	
	
	

	Q1
	Ref.
	
	Ref.
	
	Ref.
	

	Q2
	0.943(0.738,1.206)
	0.641
	1.499(0.902,2.492)
	0.119
	1.285(0.909,1.818)
	0.156

	Q3
	1.097(0.830,1.451)
	0.516
	1.257(0.747,2.114)
	0.389
	1.552(1.076,2.237)
	0.019

	Q4
	1.002(0.732,1.370)
	0.992
	1.709(0.960,3.042)
	0.068
	1.722(1.157,2.563)
	0.007

	P for trend
	
	0.825
	
	0.168
	
	0.006


The model adjusted for the covariates in Model 3.
FLI, fatty liver index; HR, hazard ratio; CI, confidence interval.



[bookmark: OLE_LINK44]Supplementary Table 9 Association of FLI with all-cause mortality across glucose metabolism status after exclusion of participants with ALT or AST > 80 IU/L.
	
	Normoglycemia
	Prediabetes
	Diabetes

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

	FLI
	1.003(1.000,1.007)
	0.051
	1.005(0.997,1.013)
	0.235
	1.010(1.004,1.016)
	<0.001

	Quartile of FLI
	
	
	
	
	
	

	Q1
	Ref.
	
	Ref.
	
	Ref.
	

	Q2
	0.980(0.783,1.226)
	0.857
	1.400(0.908,2.157)
	0.128
	1.368(0.949,1.973)
	0.093

	Q3
	1.123(0.855,1.474)
	0.404
	1.233(0.787,1.930)
	0.361
	1.657(1.127,2.435)
	0.010

	Q4
	1.090(0.808,1.470)
	0.574
	1.680(0.989,2.853)
	0.055
	2.101(1.403,3.144)
	<0.001

	P for trend
	
	0.476
	
	0.128
	
	<0.001


The model adjusted for the covariates in Model 3.
FLI, fatty liver index; HR, hazard ratio; CI, confidence interval.



Supplementary Table 10 Association of FLI with all-cause mortality across glucose metabolism status adjusted for Model 3 + medication use.
	　
	Normoglycemia
	Prediabetes
	Diabetes

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

	FLI
	1.002(0.999,1.006)
	0.175
	1.005(0.997,1.013)
	0.217
	1.008(1.003,1.014)
	0.003

	Quartile of FLI
	
	
	
	
	

	Q1
	Ref.
	
	Ref.
	
	Ref.
	

	Q2
	1.005(0.796,1.268)
	0.967
	1.442(0.942,2.207)
	0.092
	1.305(0.921,1.847)
	0.134

	Q3
	1.156(0.884,1.512)
	0.288
	1.192(0.764,1.859)
	0.438
	1.623(1.150,2.290)
	0.006

	Q4
	1.129(0.811,1.572)
	0.472
	1.616(0.955,2.734)
	0.074
	1.810(1.236,2.651)
	0.002

	P for trend
	
	0.392
	
	0.196
	
	0.001


The model adjusted for the covariates in Model 3 +anti-diabetic drugs + anti-hypertensive drugs + lipid-lowering drugs.
FLI, fatty liver index; HR, hazard ratio; CI, confidence interval.



Supplementary Table 11 Association of FLI with all-cause mortality across glucose metabolism status adjusted for Model 3 + FIB-4.
	　
	Normoglycemia
	Prediabetes
	Diabetes

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

	FLI
	1.002(0.999,1.006)
	0.150
	1.005(0.997,1.013)
	0.223
	1.009(1.004,1.014)
	0.001

	Tertiles of FLI
	
	
	
	
	
	

	Q1
	Ref.
	
	Ref.
	
	Ref.
	

	Q2
	0.956(0.762,1.201)
	0.700
	1.398(0.904,2.162)
	0.132
	1.316(0.930,1.863)
	0.121

	Q3
	1.105(0.862,1.416)
	0.432
	1.164(0.761,1.781)
	0.484
	1.652(1.178,2.317)
	0.004

	Q4
	1.096(0.807,1.489)
	0.556
	1.590(0.938,2.695)
	0.085
	1.868(1.280,2.726)
	0.001

	P for trend
	
	0.375
	
	0.198
	
	<0.001


The model adjusted for the covariates in Model 3 + FIB-4.
FLI, fatty liver index; FIB-4, Fibrosis-4; HR, hazard ratio; CI, confidence interval.



[bookmark: OLE_LINK55]Supplementary Table 12 Subgroup analysis in population with CKM syndrome and diabetes.
	Variables
	HR (95% CI)
	P
	P for interaction

	Age, years
	
	
	0.006

	<65
	1.019(1.009, 1.031)
	<0.001
	

	≥65
	1.004(0.999,1.010)
	0.135
	

	Sex
	
	
	0.094

	    Male
	1.018(1.010,1.027)
	<0.0001
	

	    Female
	1.001(0.993,1.009)
	0.810
	

	BMI, kg/m2
	
	
	0.698

	<24
	1.010(1.004,1.016)
	<0.001
	

	≥24
	1.009(0.992,1.026)
	0.290
	

	Albumin, g/dL
	
	
	

	<3.5
	1.004(0.997,1.032)
	0.763
	0.835

	≥3.5
	1.008(1.003,1.014)
	0.003
	

	CRP, mg/dL
	
	
	0.107

	<0.1
	1.021(1.011,1.030)
	<0.001
	

	0.1-0.3
	1.001(0.995,1.008)
	0.709
	

	>0.3
	1.009(1.000,1.018)
	0.039
	

	Physical activity (MET-min/week)
	
	
	0.528

	<600
	1.013(1.003,1.023)
	0.013
	

	≥600
	1.008(1.001,1.014)
	0.027
	

	Hypertension
	
	
	0.822

	No
	1.007(0.996,1.019)
	0.202
	

	Yes
	1.009(1.003,1.015)
	0.005
	

	Hyperlipidemia
	
	
	0.154

	No
	1.021(1.007, 1.035)
	0.003
	

	Yes
	1.007(1.001,1.013)
	0.018
	

	CKD
	
	
	0.649

	No
	1.009(1.000,1.018)
	0.039
	

	Yes
	1.007(1.000,1.014)
	0.065
	

	CVD
	
	
	0.294

	No
	1.009(1.002,1.015)
	0.006
	

	Yes
	1.007(0.998,1.016)
	0.147
	

	CKM stage
	
	
	0.502

	Non-advanced
	1.002(0.975,1.028)
	0.906
	

	Advanced
	1.008(1.003,1.014)
	0.001
	


The model adjusted for the covariates in Model 3.
BMI, body mass index; CKM, cardiovascular-kidney-metabolic; CKD, chronic kidney disease; CVD, cardiovascular disease; HR, hazard ratio; CI, confidence interval.
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