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Table S1 Shapiro-Wilk test for all continuous variables
	[bookmark: OLE_LINK1]Variable
	Statistic
	P value

	Age
	0.986 
	<0.001 

	SBP
	0.961 
	<0.001 

	DBP
	0.990 
	<0.001 

	WC2011
	0.995 
	<0.001 

	WC2015
	0.997 
	<0.001 

	BMI
	0.031 
	<0.001 

	WBC
	0.929 
	<0.001 

	Hb
	0.932 
	<0.001 

	PLT
	0.967 
	<0.001 

	HbA1c2011
	0.702 
	<0.001 

	HbA1c2015
	0.660 
	<0.001 

	FPG
	0.607 
	<0.001 

	BUN
	0.969 
	<0.001 

	eGFRcr-cys2011
	0.992 
	<0.001 

	eGFRcr-cys2015
	0.984 
	<0.001 

	Cys C
	0.996 
	<0.001 

	UA
	0.974 
	<0.001 

	TC
	0.981 
	<0.001 

	TG
	0.692 
	<0.001 

	HDL-C
	0.962 
	<0.001 

	LDL-C
	0.987 
	<0.001 

	hs-CRP
	0.292 
	<0.001 

	eGDR2011
	0.908
	<0.001 

	eGDR2015
	0.934
	<0.001 

	Cumulative eGDR
	0.927
	<0.001


[bookmark: _Hlk190361400]Abbreviations: SBP, Systolic Blood Pressure; DBP, Diastolic Blood Pressure; WC, Waist Circumference; BMI, Body Mass Index; WBC, White Blood Cell count; Hb, Hemoglobin; PLT, Platelet count; HbA1c, Glycated Hemoglobin A1c; BUN, Blood Urea Nitrogen; eGFR, Estimated Glomerular Filtration Rate creatinine-cystatin C; Cys C, Cystatin C; UA, Uric Acid; TC, Total Cholesterol; TG, Triglycerides; HDL-C, High-Density Lipoprotein Cholesterol; LDL-C, Low-Density Lipoprotein Cholesterol; hs-CRP, High-Sensitivity C-Reactive Protein; eGDR, Estimated Glucose Disposal Rate.











Table S2 Multicollinearity test for variables
	Variable
	Original Model
	Final Analysis Model

	
	GVIF
	Df
	GVIF(1/(2*Df))
	GVIF
	Df
	GVIF(1/(2*Df))

	Age
	1.813737801
	1
	1.346750831
	1.386469749
	1
	1.1774845

	Gender
	3.306558171
	1
	1.818394394
	2.606066556
	1
	1.614331613

	Marital status
	1.142367082
	1
	1.068815738
	1.137587183
	1
	1.066577322

	Smoking
	3.015540875
	2
	1.317775124
	1.967833789
	2
	1.184396467

	Drinking
	2.20142724
	2
	1.218080762
	1.582184852
	2
	1.121538807

	SBP
	2.566514002
	1
	1.602034332
	2.603454624
	1
	1.613522427

	DBP
	2.396028302
	1
	1.547910948
	2.351881733
	1
	1.533584602

	BMI
	1.026877486
	1
	1.013349636
	1.010438257
	1
	1.00520558

	WBC
	1.257375346
	1
	1.121327493
	1.139975279
	1
	1.067696249

	Hb
	1.400627237
	1
	1.183480983
	1.269563554
	1
	1.126749109

	PLT
	1.253439653
	1
	1.119571191
	1.113309126
	1
	1.055134648

	FPG
	1.551422452
	1
	1.245561099
	1.399590937
	1
	1.183043083

	BUN
	1.179802655
	1
	1.08618721
	1.095863265
	1
	1.046834879

	eGFRcr-cys2011
	21.05675549
	1
	4.588764048
	
	
	

	eGFRcr-cys2015
	20.04264299
	1
	4.476901047
	
	
	

	UA
	1.633642839
	1
	1.278140383
	1.319527986
	1
	1.148707093

	TC
	12.49421378
	1
	3.534715516
	1.384363678
	1
	1.176589851

	TG
	7.533256003
	1
	2.744677759
	1.862281075
	1
	1.364654196

	HDL-C
	2.555950603
	1
	1.598734063
	1.70027855
	1
	1.303947296

	LDL-C
	10.21676519
	1
	3.196367499
	
	
	

	hs-CRP
	1.204068028
	1
	1.097300336
	1.097512712
	1
	1.047622409

	Diabetes
	2.333580927
	1
	1.527606273
	2.326616896
	1
	1.525325177

	Heart disease
	1.135213168
	1
	1.065463827
	1.093305591
	1
	1.045612543

	Stroke
	1.087440738
	1
	1.042804266
	1.04015974
	1
	1.019882219

	Hyperlipidemia
	1.888939914
	1
	1.374387105
	1.702639749
	1
	1.304852386

	Antihypertensive treatment
	1.795075617
	1
	1.33980432
	1.649002936
	1
	1.284135092

	Diabetes treatment
	2.434659497
	1
	1.560339545
	2.284662636
	1
	1.511510052

	Lipid lowering treatment
	1.90883288
	1
	1.381605182
	1.711566661
	1
	1.308268574


Abbreviations: GVIF, Generalized Variance Inflation Factor; Df, Degrees of Freedom; SBP, Systolic Blood Pressure; DBP, Diastolic Blood Pressure; BMI, Body Mass Index; WBC, White Blood Cell Count; Hb, Hemoglobin; PLT, Platelet Count; FPG, Fasting Plasma Glucose; BUN, Blood Urea Nitrogen; eGFR, Estimated Glomerular Filtration Rate; UA, Uric Acid; TC, Total Cholesterol; TG, Triglycerides; HDL-C, High-Density Lipoprotein Cholesterol; LDL-C, Low-Density Lipoprotein Cholesterol; hs-CRP, High-Sensitivity C-Reactive Protein.
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Table S3 Baseline characteristics of participants stratified by quartile of cumulative eGDR
	Group
	Overall
n = 4007
	Quartile 1
n = 1002
	Quartile 2
n = 1002
	Quartile 3
n = 1001
	Quartile 4
n = 1002
	P value

	Demographic characteristics

	Age (years)
	58.00 (52.00, 65.00)
	60.00 (54.00, 66.00)
	58.00 (52.00, 65.00)
	57.00 (50.00, 63.00)
	57.00 (50.00, 65.00)
	<0.001

	Gender, n (%)
	
	
	
	
	
	

	Female
	2200 (54.9)
	606 (60.5)
	555 (55.4)
	547 (54.6)
	492 (49.1)
	<0.001

	Male
	1807 (45.1)
	396 (39.5)
	447 (44.6)
	454 (45.4)
	510 (50.9)
	

	Marital status, n (%)
	
	
	
	
	
	

	Married
	3394 (84.7)
	836 (83.4)
	845 (84.3)
	850 (84.9)
	863 (86.1)
	0.398

	Others
	613 (15.3)
	166 (16.6)
	157 (15.7)
	151 (15.1)
	139 (13.9)
	

	Smoking, n (%)
	
	
	
	
	
	

	Never
	2504 (62.5)
	670 (66.9)
	632 (63.1)
	634 (63.3)
	568 (56.7)
	<0.001

	Current
	1181 (29.5)
	218 (21.8)
	298 (29.7)
	290 (29.0)
	375 (37.4)
	

	Ever
	322 (8.0)
	114 (11.4)
	72 (7.2)
	77 (7.7)
	59 (5.9)
	

	Drinking, n (%)
	
	
	
	
	
	

	Never
	2432 (60.7)
	650 (64.9)
	597 (59.6)
	603 (60.2)
	582 (58.1)
	<0.001

	Current
	1258 (31.4)
	246 (24.6)
	323 (32.2)
	331 (33.1)
	358 (35.7)
	

	Ever
	317 (7.9)
	106 (10.6)
	82 (8.2)
	67 (6.7)
	62 (6.2)
	

	Physiological parameters

	SBP (mmHg)
	126.00 (113.50, 141.00)
	141.50 (128.00, 156.00)
	128.50 (117.00, 142.00)
	119.50 (110.00, 131.50)
	116.75 (107.00, 128.50)
	<0.001

	DBP (mmHg)
	74.00 (66.50, 82.50)
	81.50 (73.50, 89.50)
	75.50 (68.00, 83.50)
	71.00 (64.50, 79.00)
	69.00 (62.50, 76.50)
	<0.001

	WC2011 (cm)
	85.00 (78.40, 92.00)
	92.00 (86.00, 98.48)
	91.00 (82.58, 96.00)
	84.60 (81.50, 88.00)
	76.00 (72.10, 79.00)
	<0.001

	WC2015 (cm)
	86.00 (79.35, 93.00)
	92.60 (87.00, 99.17)
	91.65 (83.00, 97.17)
	86.40 (83.00, 89.80)
	76.50 (72.22, 80.20)
	<0.001

	BMI (kg/m2)
	23.20 (20.97, 25.80)
	25.74 (23.39, 28.17)
	24.74 (22.19, 27.27)
	23.02 (21.63, 24.42)
	20.38 (19.05, 21.77)
	<0.001

	Laboratory tests

	WBC (109/L)
	5.90 (4.90, 7.20)
	6.10 (5.10, 7.50)
	5.90 (4.90, 7.10)
	5.90 (4.90, 7.10)
	5.80 (4.80, 7.00)
	<0.001

	Hb (g/dL)
	14.30 (13.10, 15.60)
	14.55 (13.30, 15.90)
	14.40 (13.20, 15.70)
	14.30 (13.10, 15.50)
	13.90 (12.80, 15.20)
	<0.001

	PLT (109/L)
	207.00 (162.00, 254.00)
	208.00 (165.00, 259.00)
	206.00 (160.25, 259.00)
	207.00 (161.00, 253.00)
	204.00 (161.00, 250.00)
	0.253

	HbA1c2011 (%)
	5.10 (4.90, 5.40)
	5.20 (5.00, 5.60)
	5.20 (4.90, 5.50)
	5.10 (4.90, 5.40)
	5.00 (4.80, 5.20)
	<0.001

	HbA1c2015 (%)
	5.80 (5.50, 6.20)
	6.00 (5.70, 6.50)
	5.90 (5.60, 6.30)
	5.80 (5.50, 6.10)
	5.70 (5.40, 5.90)
	<0.001

	FPG (mg/dL)
	102.42 (94.32, 112.68)
	106.02 (98.64, 120.24)
	104.31 (95.99, 116.10)
	100.26 (93.42, 109.26)
	98.37 (91.08, 106.87)
	<0.001

	BUN (mg/dL)
	14.96 (12.49, 17.84)
	14.82 (12.52, 17.87)
	14.73 (12.27, 17.51)
	15.24 (12.72, 17.87)
	15.25 (12.61, 18.03)
	0.055

	eGFRcr-cys2011 (ml/min/1.73m2)
	91.72 (80.54, 103.13)
	89.03 (78.40, 100.76)
	91.53 (81.15, 103.97)
	93.74 (82.90, 104.56)
	92.35 (80.84, 103.28)
	<0.001

	eGFRcr-cys2015 (ml/min/1.73m2)
	98.58 (85.75, 109.18)
	93.68 (81.15, 106.02)
	97.82 (85.38, 108.22)
	101.31 (88.52, 110.57)
	101.35 (88.41, 110.53)
	<0.001

	Cys C (mg/L)
	0.96 (0.85, 1.08)
	0.97 (0.86, 1.10)
	0.95 (0.84, 1.08)
	0.94 (0.84, 1.07)
	0.96 (0.85, 1.10)
	0.002

	UA (mg/dL)
	4.22 (3.50, 5.05)
	4.45 (3.69, 5.38)
	4.26 (3.54, 5.03)
	4.13 (3.43, 4.96)
	4.02 (3.37, 4.79)
	<0.001

	TC (mg/dL)
	190.59 (166.62, 214.95)
	196.39 (173.20, 222.29)
	192.14 (167.49, 216.01)
	190.59 (165.85, 214.56)
	181.70 (161.60, 205.67)
	<0.001

	TG (mg/dL)
	106.20 (75.22, 155.76)
	130.54 (92.04, 188.51)
	114.17 (79.65, 177.88)
	104.43 (77.88, 146.02)
	84.52 (62.83, 117.71)
	<0.001

	HDL-C (mg/dL)
	49.10 (40.21, 59.54)
	45.23 (37.21, 53.74)
	46.39 (37.89, 56.06)
	49.48 (41.37, 59.54)
	55.28 (46.78, 64.56)
	<0.001

	LDL-C (mg/dL)
	114.05 (92.78, 136.86)
	120.04 (96.26, 143.04)
	117.33 (93.27, 139.18)
	114.05 (93.94, 136.86)
	106.89 (88.14, 127.96)
	<0.001

	hs-CRP (mg/L)
	0.98 (0.53, 1.98)
	1.40 (0.73, 2.78)
	1.06 (0.58, 1.92)
	0.86 (0.50, 1.75)
	0.72 (0.41, 1.43)
	<0.001

	eGDR2011 (mg·kg-1·min-1)
	10.36 (8.10, 11.19)
	6.69 (5.99, 7.33)
	9.75 (9.12, 10.27)
	10.71 (10.41, 10.99)
	11.57 (11.27, 11.92)
	<0.001

	eGDR2015 (mg·kg-1·min-1)
	9.59 (6.89, 10.62)
	6.03 (5.23, 6.67)
	8.40 (7.40, 9.21)
	10.17 (9.90, 10.44)
	11.14 (10.82, 11.53)
	<0.001

	Cumulative eGDR (mg·kg-1·min-1)
	39.67 (30.50, 43.48)
	25.73 (22.93, 28.00)
	36.40 (33.38, 38.31)
	41.73 (40.81, 42.68)
	45.32 (44.28, 46.64)
	<0.001

	Comorbid diseases

	Hypertension2011, n (%)
	1070 (26.7)
	925 (92.3)
	145 (14.5)
	0 (0.0)
	0 (0.0)
	<0.001

	Hypertension2015, n (%)
	1431 (35.7)
	990 (98.8)
	423 (42.2)
	18 (1.8)
	0 (0.0)
	<0.001

	Diabetes, n (%)
	241 (6.0)
	150 (15.0)
	59 (5.9)
	19 (1.9)
	13 (1.3)
	<0.001

	Heart disease, n (%)
	482 (12.0)
	234 (23.4)
	113 (11.3)
	76 (7.6)
	59 (5.9)
	<0.001

	Stroke, n (%)
	81 (2.0)
	40 (4.0)
	16 (1.6)
	9 (0.9)
	16 (1.6)
	<0.001

	Hyperlipidemia, n (%)
	406 (10.1)
	227 (22.7)
	93 (9.3)
	57 (5.7)
	29 (2.9)
	<0.001

	Therapy for diseases

	Antihypertensive treatment, n (%)
	774 (19.3)
	654 (65.3)
	111 (11.1)
	7 (0.7)
	2 (0.2)
	<0.001

	Diabetes treatment, n (%)
	153 (3.8)
	97 (9.7)
	38 (3.8)
	8 (0.8)
	10 (1.0)
	<0.001

	Lipid lowering treatment, n (%)
	208 (5.2)
	132 (13.2)
	43 (4.3)
	25 (2.5)
	8 (0.8)
	<0.001

	Outcomes

	CKO, n (%)
	255 (6.4)
	101 (10.1)
	72 (7.2)
	45 (4.5)
	37 (3.7)
	<0.001

	CKD , n (%)
	90 (2.2)
	45 (4.5)
	23 (2.3)
	11 (1.1)
	11 (1.1)
	<0.001

	RKFD , n (%)
	206 (5.1)
	77 (7.7)
	58 (5.8)
	41 (4.1)
	30 (3.0)
	<0.001


Abbreviations: SBP, Systolic Blood Pressure; DBP, Diastolic Blood Pressure; WC, Waist Circumference; BMI, Body Mass Index; WBC, White Blood Cell count; Hb, Hemoglobin; PLT, Platelet count; HbA1c, Glycated Hemoglobin A1c; FPG, Fasting Plasma Glucose; BUN, Blood Urea Nitrogen; eGFR, Estimated Glomerular Filtration Rate (creatinine-cystatin C); Cys C, Cystatin C; UA, Uric Acid; TC, Total Cholesterol; TG, Triglycerides; HDL-C, High-Density Lipoprotein Cholesterol; LDL-C, Low-Density Lipoprotein Cholesterol; hs-CRP, High-Sensitivity C-Reactive Protein; eGDR, Estimated Glucose Disposal Rate; CKO, Composite kidney outcome; CKD, Chronic Kidney Disease; RKFD, Rapid Kidney Function Decline.









Table S4 Logistic regression analysis between eGDR and the secondary outcomes
	Group
	Model 1
	
	Model 2
	
	Model 3
	

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

	CKD

	Quartile
	
	
	
	
	
	

	1
	1.00 (Reference)
	
	1.00 (Reference)
	
	1.00 (Reference)
	

	2
	0.50 (0.30 ~ 0.83)
	0.008
	0.55 (0.33 ~ 0.93)
	0.024
	0.55 (0.29 ~ 1.05)
	0.073

	3
	0.24 (0.12 ~ 0.46)
	<0.001
	0.29 (0.15 ~ 0.57)
	<0.001
	0.32 (0.14 ~ 0.73)
	0.007

	4
	0.24 (0.12 ~ 0.46)
	<0.001
	0.26 (0.13 ~ 0.51)
	<0.001
	0.26 (0.11 ~ 0.63)
	0.003

	Continuous
	0.92 (0.90 ~ 0.95)
	<0.001
	0.93 (0.91 ~ 0.95)
	<0.001
	0.92 (0.88 ~ 0.95)
	<0.001

	P for trend
	
	<0.001
	
	<0.001
	
	<0.001

	Cluster
	
	
	
	
	
	

	1
	1.00 (Reference)
	
	1.00 (Reference)
	
	1.00 (Reference)
	

	2
	0.24 (0.14 ~ 0.39)
	<0.001
	0.27 (0.16 ~ 0.46)
	<0.001
	0.28 (0.14 ~ 0.58)
	0.001

	3
	0.52 (0.31 ~ 0.88)
	0.014
	0.58 (0.34 ~ 0.97)
	0.039
	0.58 (0.30 ~ 1.10)
	0.095

	RKFD

	Quartile
	
	
	
	
	
	

	1
	1.00 (Reference)
	
	1.00 (Reference)
	
	1.00 (Reference)
	

	2
	0.74 (0.52 ~ 1.05)
	0.091
	0.75 (0.53 ~ 1.08)
	0.119
	0.71 (0.46 ~ 1.07)
	0.139

	3
	0.51 (0.35 ~ 0.76)
	<0.001
	0.53 (0.36 ~ 0.79)
	0.002
	0.53 (0.31 ~ 0.90)
	0.019

	4
	0.37 (0.24 ~ 0.57)
	<0.001
	0.39 (0.25 ~ 0.60)
	<0.001
	0.40 (0.22 ~ 0.75)
	0.004

	Continuous
	0.96 (0.94 ~ 0.97)
	<0.001
	0.96 (0.95 ~ 0.98)
	<0.001
	0.97 (0.94 ~ 0.99)
	0.029

	P for trend
	
	<0.001
	
	<0.001
	
	0.003

	Cluster
	
	
	
	
	
	

	1
	1.00 (Reference)
	
	1.00 (Reference)
	
	1.00 (Reference)
	

	2
	0.49 (0.35 ~ 0.68)
	<0.001
	0.51 (0.36 ~ 0.71)
	<0.001
	0.59 (0.35 ~ 0.99)
	0.047

	3
	0.74 (0.52 ~ 1.07)
	0.111
	0.76 (0.53 ~ 1.10)
	0.144
	0.76 (0.48 ~ 1.21)
	0.263


[bookmark: _Hlk190436346]OR, Odds Ratio; CI: Confidence Interval; CKD, Chronic Kidney Disease; RKFD, Rapid Kidney Function Decline.
Model1: Crude
Model2: Adjust: Age, Gender
Model3: Adjust: Age, Gender, Marital status, Smoking, Drinking, SBP, DBP, BMI, WBC, Hb, PLT, FPG, BUN, UA, TC, TG, HDL-C, hs-CRP, Diabetes, Heart disease, Stroke, Hyperlipidemia, Antihypertensive treatment, Diabetes treatment, Lipid lowering treatment




















Table S5 The comparison of incremental predictive value of cumulative eGDR by NRI and IDI index
	Comparison
	NRI (95%CI)
	P value
	IDI (95%CI)
	P value

	CKO
	
	
	
	

	Cumulative eGDR vs Baseline eGDR
	0.1992 ( 0.0734 - 0.3251 ) 
	0.002
	0.0049 ( 0.0022 - 0.0077 )
	<0.001

	Cumulative eGDR vs Baseline METS-IR
	0.3573 ( 0.2311 - 0.4836 )
	<0.001
	0.0176 ( 0.0126 - 0.0226 ) 
	<0.001

	CKD
	
	
	
	

	Cumulative eGDR vs Baseline eGDR
	0.3749 ( 0.1722 - 0.5776 )
	<0.001
	0.006 ( 0.0014 - 0.0107 )
	0.011

	Cumulative eGDR vs Baseline METS-IR
	0.6228 ( 0.4215 - 0.8241 )
	<0.001
	0.0181 ( 0.0112 - 0.025 )
	<0.001

	RKFD
	
	
	
	

	Cumulative eGDR vs Baseline eGDR
	0.2956 ( 0.1557 - 0.4355 )
	<0.001
	0.0098 ( 0.0062 - 0.0135 ) 
	<0.001

	Cumulative eGDR vs Baseline METS-IR
	0.1547 ( 0.0151 - 0.2943 )
	0.03
	0.0033 ( 0.0011 - 0.0055 )
	0.004


Abbreviations: NRI, Net Reclassification Index; IDI, Integrated Discrimination Improvement; CI, Confidence Intervals; CKO, Composite kidney outcome; CKD, Chronic Kidney Disease; RKFD, Rapid Kidney Function Decline; eGDR, Estimated Glucose Disposal Rate; METS-IR, Metabolic Score for Insulin Resistance.













[bookmark: OLE_LINK3]Fig. S1 Flowchart of inclusion and exclusion criteria for this study
[image: ]














Fig. S2 Missing ratio chart for different variables
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