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Supplementary method
Assessment of covariates
[bookmark: OLE_LINK37][bookmark: OLE_LINK41]In the study, covariates included demographic characteristics (age, gender, marital status, and educational attainment), FBG, lifestyles (tobacco smoking, alcohol consumption, physical activity, and body mass index [BMI]), history of disease (hypertension, dyslipidemia), and medication use (antihypertensive drugs, lipid-lowering drugs, and hypoglycemic drugs). Data on these covariates were obtained from the Diabetes Management System, inpatient and outpatient records, and the prescription system of the YHIS. Educational attainment was classified into high school or above, primary or middle school, and illiterate. Smokers were identified as individuals who smoked a minimum of one cigarette daily for over one year. Regular alcohol drinkers were individuals who consumed weekly ethanol intake exceeding 100 grams. BMI (kg/m2) was calculated as weight divided by the square of height, classified into underweight (<18.5 kg/m2), normal weight (18.5-23.9 kg/m2), overweight (24-27.9 kg/m2), and obesity (≥28 kg/m2)(1). Hypertension was defined using ICD-10 codes of I10-I15, and dyslipidemia was identified using the codes of E78.0-E78.5. Medication use was defined by prescription records of relevant medications (Supplementary Table 2) during one year before baseline and three months after baseline. 
Reference
1.	Lv Y, Zhang Y, Li X, Gao X, Ren Y, Deng L, et al. Body mass index, waist circumference, and mortality in subjects older than 80 years: a Mendelian randomization study. Eur Heart J. 2024 Apr 16;45(24):2145–54. 

Table 1. Definition of ICD-10 codes that defined outcomes
	Outcomes
	ICD-10

	CVD
	

	Acute myocardial infarction
	I21; I22; I23; I24

	Ischemic stroke
	I60; I61; I63; I64; G45

	Death from cardiovascular diseases
	I00-I99

	UAP and HF that require hospitalization
	I20; I50

	[bookmark: _Hlk199182870]Revascularization
	T82.2; T82.3; T82.5; T82.7; T82.8; T82.9; Z45.2; Z95.1; Z95.5; Z95.8; Z95.9

	MVD
	

	Diabetic nephropathy
	E11.2; E12.2; E13.2; E14.2; N08.3

	Diabetic retinopathy
	E11.3; E12.3; E13.3; E14.3; H36.0

	Diabetic neuropathy
	E11.4; E12.4; E13.4; E14.4; G63.2


Abbreviations: CVD=cardiovascular disease; HF=heart failure; ICD-10=International Classification of Diseases-10th Revision; MVD=microvascular disease; UAP=unstable angina pectoris. 
Table 2. List of specific types of drugs used in our study
	Medication
	Category

	anti-hypertensive drugs 
	alpha-blockers, beta-blockers, calcium blockers, angiotensin antagonists, angiotensin-converting enzyme inhibitors, 
and diuretics

	lipid-lowering drugs
	statins, cholesterol absorption inhibitors, proprotein convertase subtilisin/kexin type 9 inhibitors, probucol, bile acid sequestrants, fibrates, high-purity omega-3 fatty acids, and niacin

	hypoglycemic drugs
	biguanides, sulfonylureas, thiazolidinediones, DPP-4 inhibitors, GLP-1 receptor agonists, SGLT-2 inhibitors, and insulin and its analogues


Abbreviations: DPP-4=Dipeptidyl peptidase 4; GLP-1=glucagon-like peptide-1; SGLT-2=sodium-dependent glucose transporters 2. 
Table 3. Baseline characteristics for T2DM patients aged 40 to 59 years in stage 1 
	
	Age at T2DM diagnosis (years)
	P valuea

	
	<40 (early-onset)
	≥40 (late-onset)
	

	Number (n)
	2083
	36500
	

	Age at baseline (years, Mean ± SD)
	43.79±3.79
	52.22±4.91
	<0.001

	Age at T2DM diagnosis
(years, Mean ± SD)
	36.96±2.49
	50.00±5.10
	<0.001

	T2DM duration (years, Median(IQR))
	5.73 (3.11, 10.01)
	1.21 (0.13, 3.22) 
	<0.001

	T2DM duration (years, (n, %))
	
	
	<0.001

	<5
	898 (43.11)
	31508 (86.32)
	

	5-<10
	661 (31.73)
	4043 (11.08)
	

	≥10
	524 (25.16)
	949 (2.60)
	

	Female (n, %)
	796 (38.21)
	17001 (46.58)
	<0.001

	Married (n, %)
	1969 (94.53)
	34697 (95.06)
	0.300

	Educationb
	
	
	<0.001

	Illiterate
	30 (1.47)
	1681 (4.69)
	

	Primary or middle school
	1163 (57.07)
	26037 (72.66)
	

	High school or above
	845 (41.46)
	8118 (22.65)
	

	Tobacco smoking (n, %)b
	533 (31.48)
	9336 (29.94)
	0.187

	Alcohol consumption (n, %)b
	446 (26.56)
	8181 (26.37)
	0.883

	Physical activity (n, %)b
	
	
	0.015

	Less than once/week
	313 (18.66)
	6318 (20.39)
	

	1-<4 times/week
	429 (25.58)
	7043 (22.73)
	

	≥4 times/week
	935 (55.75)
	17627 (56.88)
	

	FBG (mmol/L, Mean±SD)b
	9.44±3.13
	9.02±2.86
	<0.001

	BMI (kg/m2, Mean±SD)b
	24.20±3.11
	24.16±3.01
	0.613

	BMI (kg/m2, (n, %))b
	
	
	0.019

	<18.5
	19 (0.92)
	571 (1.57)
	

	18.5-23.9
	1069 (51.64)
	18176 (50.07)
	

	24-27.9
	754 (36.43)
	13903 (38.30)
	

	≥28
	228 (11.01)
	3651 (10.06)
	

	Disease history
	
	
	

	Hypertension (n, %)
	867 (41.62)
	18819 (51.56)
	<0.001

	Dyslipidemia (n, %)
	539 (25.88)
	11084 (30.37)
	<0.001

	CVD (n, %)
	55 (2.64)
	1286 (3.52)
	0.038

	MVD (n, %)
	214 (10.27)
	1618 (4.43)
	<0.001

	Medication usage
	
	
	

	Antihypertensive drugs (n, %)
	544 (26.12)
	12830 (35.15)
	<0.001

	Lipid-lowering drugs (n, %)
	277 (13.30)
	6331 (17.35)
	<0.001

	Hypoglycemic drugs (n, %)
	1223 (58.71)
	21881 (59.95)
	0.273


Abbreviations: BMI=body mass index; CVD=cardiovascular disease; FBG=fasting blood glucose; IQR= interquartile range; MVD=microvascular disease; SD=standard deviation; T2DM=type 2 diabetes mellitus.
at tests were used for continuous variables with normal distribution, Mann-Whitney U tests were used for continuous variables with skewed distribution, and χ2 tests were used for categorical variables.
bMissing values for education (n=709), tobacco smoking (n=5710), alcohol consumption (n=5880), physical activity (n=5918), FBG (n=695), BMI (n=212).

Table 4. Sensitivity analysis of the association of age of T2DM diagnosis and early-onset T2DM with risk of vascular complications a
	
	Age at T2DM diagnosis (years), HR(95% CI)

	
	≥40(late-onset)
	<40(early-onset)
	per 5 years decrease

	[bookmark: _Hlk156932912]Analysis A: excluding participants who developed vascular complications or died within the first year of follow-up

	CVD
	1.00(Ref)
	1.33(1.13, 1.56)
	1.13(1.08, 1.19)

	MACE
	1.00(Ref)
	1.25(1.05, 1.48)
	1.12(1.06, 1.18)

	UAP and HF
	1.00(Ref)
	1.85(1.16, 2.95)
	1.25(1.08, 1.45)

	MVD
	1.00(Ref)
	1.80(1.58, 2.04)
	1.51(1.45, 1.58)

	Diabetic nephropathy
	1.00(Ref)
	1.64(1.35, 1.98)
	1.54(1.45, 1.65)

	Diabetic retinopathy
	1.00(Ref)
	2.21(1.88, 2.60)
	1.65(1.57, 1.74)

	Diabetic neuropathy
	1.00(Ref)
	1.81(1.48, 2.23)
	1.48(1.38, 1.58)

	Analysis B: excluding participants with any missing covariates

	CVD
	1.00(Ref)
	1.23(1.04, 1.46)
	1.11(1.05, 1.17)

	MACE
	1.00(Ref)
	1.19(0.99, 1.42)
	1.10(1.04, 1.16)

	UAP and HF
	1.00(Ref)
	1.72(1.02, 2.88)
	1.22(1.04, 1.42)

	MVD
	1.00(Ref)
	1.68(1.47, 1.91)
	1.49(1.43, 1.56)

	Diabetic nephropathy
	1.00(Ref)
	1.50(1.23, 1.83)
	1.50(1.40, 1.60)

	Diabetic retinopathy
	1.00(Ref)
	2.08(1.76, 2.45)
	1.64(1.56, 1.73)

	Diabetic neuropathy
	1.00(Ref)
	1.82(1.48, 2.25)
	1.48(1.38, 1.59)

	Analysis C: fitting a Fine-Gray competing risk regression model with death as a competing event

	CVD
	1.00(Ref)
	1.26(1.08, 1.47)
	1.12(1.07, 1.17)

	MACE
	1.00(Ref)
	1.18(1.00, 1.39)
	1.10(1.05, 1.08)

	UAP and HF
	1.00(Ref)
	1.81(1.14, 2.85)
	1.30(1.13, 1.50)

	MVD
	1.00(Ref)
	1.73(1.54, 1.95)
	1.51(1.45, 1.57)

	Diabetic nephropathy
	1.00(Ref)
	1.50(1.23, 1.83)
	1.52(1.44, 1.62)

	Diabetic retinopathy
	1.00(Ref)
	2.10(1.78, 2.46)
	1.65(1.58, 1.74)

	Diabetic neuropathy
	1.00(Ref)
	1.79(1.47, 2.17)
	1.49(1.40, 1.58)


Abbreviations: CVD=cardiovascular disease; HF=heart failure; HR=hazard ratio; MACE=major adverse cardiovascular event; MVD=microvascular disease; Ref=reference; T2DM=type 2 diabetes mellitus; UAP=unstable angina pectoris; 95% CI=95% confidence interval. 
a All models adjusted for baseline age, gender, marital status, education, BMI, FBG, smoking, drinking, physical activity, history of diseases (hypertension and dyslipidemia), and the usage of antihypertensive drugs, lipid-lowering drugs, and hypoglycemic drugs.

Table 5 Sensitivity analysis of the association between T2DM duration and risk of vascular complications in different age subgroups a
	
	Age at T2DM diagnosis (years), HR(95% CI)
	Pfor interactionb

	
	<40
	40-49
	50-59
	60-69
	70~
	

	Analysis A: excluding participants who developed vascular complications or died within the first year of follow-up

	CVD
	1.55(1.38, 1.73)
	1.48(1.41, 1.57)
	1.45(1.39, 1.51)
	1.36(1.30, 1.42)
	1.13(1.06, 1.21)
	<0.001

	MACE
	1.49(1.32, 1.69)
	1.45(1.37, 1.53)
	1.44(1.38, 1.50)
	1.36(1.30, 1.42)
	1.15(1.07, 1.23)
	<0.001

	UAP and HF
	1.68(1.27, 2.22)
	1.88(1.62, 2.18)
	1.72(1.55, 1.91)
	1.51(1.37, 1.67)
	1.18(1.02, 1.35)
	<0.001

	MVD
	1.57(1.45, 1.70)
	1.52(1.45, 1.59)
	1.40(1.35, 1.47)
	1.30(1.22, 1.38)
	1.01(0.89, 1.15)
	<0.001

	Diabetic nephropathy
	1.52(1.35, 1.72)
	1.46(1.36, 1.57)
	1.48(1.39, 1.59)
	1.44(1.32, 1.57)
	0.96(0.79, 1.18)
	0.013

	Diabetic retinopathy
	1.75(1.58, 1.94)
	1.65(1.55, 1.75)
	1.39(1.32, 1.47)
	1.20(1.10, 1.31)
	1.02(0.84, 1.23)
	<0.001

	Diabetic neuropathy
	1.53(1.35, 1.74)
	1.49(1.37, 1.61)
	1.34(1.24, 1.43)
	1.31(1.19, 1.44)
	1.18(0.97, 1.44)
	0.038

	Analysis B: excluding participants with any missing covariates

	CVD
	1.50(1.33, 1.70)
	1.46(1.38, 1.54)
	1.45(1.39, 1.51)
	1.41(1.35, 1.47)
	1.16(1.08, 1.23)
	<0.001

	MACE
	1.45(1.28, 1.65)
	1.42(1.34, 1.50)
	1.44(1.37, 1.50)
	1.41(1.35, 1.47)
	1.15(1.08, 1.23)
	<0.001

	UAP and HF
	1.58(1.17, 2.13)
	1.94(1.66, 2.27)
	1.75(1.57, 1.95)
	1.60(1.45, 1.77)
	1.22(1.07, 1.40)
	<0.001

	MVD
	1.56(1.43, 1.69)
	1.54(1.47, 1.61)
	1.42(1.36, 1.49)
	1.33(1.25, 1.41)
	1.08(0.95, 1.22)
	<0.001

	Diabetic nephropathy
	1.49(1.32, 1.69)
	1.46(1.35, 1.57)
	1.52(1.42, 1.62)
	1.45(1.33, 1.58)
	1.02(0.84, 1.25)
	0.018

	Diabetic retinopathy
	1.69(1.52, 1.87)
	1.65(1.55, 1.75)
	1.42(1.34, 1.50)
	1.25(1.15, 1.35)
	1.06(0.88, 1.26)
	<0.001

	Diabetic neuropathy
	1.52(1.34, 1.74)
	1.56(1.44, 1.68)
	1.39(1.30, 1.49)
	1.37(1.25, 1.50)
	1.23(1.02, 1.48)
	0.041

	Analysis C: fitting a Fine-Gray competing risk regression model with death as a competing event

	CVD
	1.56(1.40, 1.73)
	1.46(1.39, 1.54)
	1.42(1.37, 1.48)
	1.35(1.30, 1.41)
	1.12(1.05, 1.19)
	<0.001

	MACE
	1.49(1.32, 1.67)
	1.42(1.35, 1.50)
	1.41(1.35, 1.46)
	1.35(1.30, 1.40)
	1.12(1.06, 1.20)
	<0.001

	UAP and HF
	1.78(1.36, 2.33)
	1.87(1.62, 2.15)
	1.69(1.53, 1.87)
	1.47(1.35, 1.61)
	1.11(0.98, 1.26)
	<0.001

	MVD
	1.56(1.45, 1.68)
	1.52(1.45, 1.58)
	1.39(1.33, 1.44)
	1.25(1.19, 1.32)
	1.03(0.93, 1.14)
	<0.001

	Diabetic nephropathy
	1.56(1.41, 1.74)
	1.44(1.34, 1.54)
	1.47(1.38, 1.56)
	1.37(1.27, 1.48)
	1.00(0.85, 1.17)
	0.031

	Diabetic retinopathy
	1.73(1.57, 1.90)
	1.63(1.55, 1.72)
	1.40(1.33, 1.47)
	1.16(1.08, 1.25)
	1.04(0.90, 1.21)
	<0.001

	Diabetic neuropathy
	1.52(1.36, 1.69)
	1.52(1.42, 1.63)
	1.32(1.24, 1.41)
	1.29(1.19, 1.40)
	1.12(0.95, 1.32)
	<0.001


 Abbreviations: CVD=cardiovascular disease; HF=heart failure; HR=hazard ratio; MACE=major adverse cardiovascular event; MVD=microvascular disease; Ref=reference; T2DM=type 2 diabetes mellitus; UAP=unstable angina pectoris; 95% CI=95% confidence interval. 
a All models adjusted for baseline age, gender, marital status, education, BMI, FBG, smoking, drinking, physical activity, history of diseases (hypertension and dyslipidemia), and the usage of antihypertensive drugs, lipid-lowering drugs, and hypoglycemic drugs.
b We conducted a likelihood ratio test on the model that included and excluded the interaction term between age of T2DM diagnosis (a continuous variable) and T2DM duration (a continuous variable).
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Figure 1. The flow chart of the selection of study subjects in this study
Abbreviations: CVD=cardiovascular disease; MVD=microvascular disease; T2DM=type 2 diabetes mellitus; YHIS=Yinzhou health information system. 
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Figure 2. Frequency distribution of T2DM duration in participants
Abbreviations: T2DM=type 2 diabetes mellitus.
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Figure 3. The cumulative risk of cardiovascular diseases at the age of 60 years and over the next 10 years
Abbreviations: CVD=cardiovascular disease; HF=heart failure; MACE=major adverse cardiovascular event; T2DM=type 2 diabetes mellitus; UAP=unstable angina pectoris.
The cumulative risk curve is plotted based on the reference (male, married, with an education level of primary or middle school, no smoking, no drinking, physical activity 4 times or more per week, no history of hypertension, no history of dyslipidemia, and without usage of antihypertensive drugs, lipid-lowering drugs, and hypoglycemic drugs) and means (BMI=23.88kg/m2, FBG=9.07mmol/L) of covariates.
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Figure 4. The cumulative risk of microvascular diseases at the age of 60 years and over the next 10 years
Abbreviations: MVD=microvascular disease; T2DM=type 2 diabetes mellitus.
[bookmark: _GoBack]The cumulative risk curve is plotted based on the reference (male, married, with an education level of primary or middle school, no smoking, no drinking, physical activity 4 times or more per week, no history of hypertension, no history of dyslipidemia, and without usage of antihypertensive drugs, lipid-lowering drugs, and hypoglycemic drugs) and means (BMI=23.88kg/m2, FBG=9.07mmol/L) of covariates.
image1.tiff
(n=88 803)

B Stage 1 : =
| Excluded: ||
| o Age at baseline <40 )|
| or >59 (n=50 220) )|
| )|
I )|
| Patients with a baseline age of | |
| 40-59 years old o
| (n=38 583) | || Excluded:
I ‘ | || Withahistory of 1<
| | CVD (n=6433)

Excluded: Excluded: |
|| e With a history of [ > e Withahistoryof || |
| CVD (n=1341) MVD (n=1832) || |
| )|
| )|
| )|

9

Patients with T2DM included in diabetes management system of YHIS
during January 1, 2010 and December 31, 2021
(n=92 395)

Excluded:
o Missing registered information (n=2998)

e Age at T2DM first diagnosis < 18 (n=45)
e T2DM duration at the time of registration
> 20 years (n=549)

h late-onset T2DM

5517 patients with early-onset T2DM and
83 286 patients witl

Analyses for CVD
(n=37 242)

Analyses for MVD
(n=36 751)

Excluded:
> o

With a history of
MVD (n=4011)

Analyses for CVD
(n=82 370)

Analyses for MVD
(n=84 792)





image2.tiff
(u) A5udanbauayg

40000

30000

20000

10000

0 5 10

T2DM duration (years)

15

20




image3.tiff
NS dApEMWN)

MSIL dApE[RWNY)

MSLL dApE[RWN))

— Early-onset T2DM — Late-onset T2DM

(A) CVD
0.6
0.4
0.2
0.0
0.0 25 5.0 7.5 10.0
(B) MACE
0.6
0.4
0.2
0.0
0.0 25 5.0 7.5 10.0
(C) UAP and HF
0.6
0.4
0.2
0.0
0.0 25 5.0 7.5 10.0

Follow-up time (years)




image4.tiff
YSH dApEMWN)

YSH dApEMWN)

— Early-onset T2DM — Late-onset T2DM

(A)MVD (B) Diabetic nephropathy
0.6 0.6
04 04
0.2 0.2
0.0 0.0
0.0 2.5 5.0 7.5 10.0 0.0 25 5.0 7.5 10.0
(C) Diabetic retinopathy (D) Diabetic neuropathy
0.6 0.6
0.4 0.4
0.2 0.2
0.0 0.0
0.0 25 5.0 7.5 10.0 0.0 25 5.0 7.5 10.0

Follow-up time (years)

Follow-up time (years)




