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Supplementary Appendix S1. Detailed information on participant selection and used variables.
The UKB cohort
The UK Biobank (UKB) stands as a comprehensive biomedical database encompassing population health and genetic research resources. Recruiting more than 500,000 participants aged 37–73 years from 22 assessment centers across the UK between 2006 and 2010, the UKB involved participants in completing touchscreen questionnaires, undergoing physical measurements, and providing blood samples at the time of recruitment. Subsequent to the initial recruitment, multiple follow-ups have been conducted, and the database is regularly updated. The complete UKB study protocol is accessible at UKB Study Rationale. Ethical approval for the study was obtained from the North West Multi-center Research Ethics Committee (REC reference for UK Biobank 11/NW/0382), and all participants provided written informed consent. In the first stage, there were 502,367 participants from the UKB included in the screening process.
The amount of alcohol consumption was calculated using the following information: average monthly/weekly red wine intake, average monthly/weekly champagne plus white wine intake, average monthly/weekly beer plus cider intake, average monthly/weekly spirits intake, average monthly/weekly fortified wine intake and average monthly/weekly intake of other alcoholic drinks. The total alcohol content for each reported drink using British measurements: (1 pint of beer or cider = 16g, 1 standard glass of white/red wine = 16.8g, 1 glass of fortified wine=14.08g, 1 shot of spirits or liquor = 8g, 1 glass of other alcohol drinks (i.e. alcopops) = 12g).1,2 Then, grams of alcohol were converted to American standard measures, with 14g equal to 1 standard drink.3 We used definitions derived from physicians’ categorization of alcohol use to subdivide the participants into 3 groups, which were defined as: abstainer (0 drinks/week), moderate drinker (0-15.4 drinks/week), heavy drinker (>15.4 drinks/week).4 
The evaluation for the diet and sleep pattern was based on five dietary factors (Field ID 1289, 1299, 1309, 1319, 1329, 1339, 1369, 1379, 1389, and 1349): vegetable intake of at least four tablespoons each day (median); fruits intake at least three pieces each day (median); fish intake at least twice each week (median); unprocessed red meat intake no more than twice each week (median); and processed meat intake no more than two each week (median). Each point was given for each favorable diet factor, with the total diet score ranging from 0 to 55. The sleep pattern is evaluated by a healthy sleep score calculated from five factors: insomnia (Field ID 1200), sleep duration (Field ID 1180), chronotype (Field ID 1160), daytime sleepiness (Field ID 1220), and snoring (Field ID 1210). Healthy sleep factors were defined as “never/rarely or sometimes insomnia symptoms”, “sleep 7-8 h per day”, “no self-reported snoring”, and “no excessive daytime sleepiness” (never/rarely or sometimes). Each sleep factor is coded 1 point if meeting the healthy criterion and 0 if not. The healthy sleep score ranged from 0-56. 
All data were sourced from the UK Biobank resource. This section provides an exhaustive specification of the outcomes, exposures, and covariates used in the analysis, including detailed definitions and the corresponding UK Biobank field identifiers (Field IDs).
Primary Cardiovascular Disease Outcomes
· Incident Major Cardiovascular Disease (Composite Endpoint): This primary outcome was defined as the first recorded occurrence of any of the following component events after the baseline assessment. Case ascertainment relied on data linkage to national hospital admission records.
· Coronary Heart Disease (CHD): Identified by a hospital admission record containing any ICD-10 code within the range I20 (Angina pectoris) to I25 (Chronic ischaemic heart disease). (Source: Linked hospital inpatient data).
· Myocardial Infarction (MI): Identified by a hospital admission record containing an ICD-10 code I21 (Acute myocardial infarction) or I22 (Subsequent myocardial infarction). (Source: Linked hospital inpatient data).
· Stroke: Identified by a hospital admission record containing any ICD-10 code within the range I60 (Subarachnoid haemorrhage) to I64 (Stroke, not specified as haemorrhage or infarction). (Source: Linked hospital inpatient data).
· Primary Hypertension: To ensure exhaustive case ascertainment, hypertension was defined by meeting any of the following three criteria:
· A hospital admission record with the ICD-10 code I10 (Essential (primary) hypertension). (Source: Linked hospital inpatient data).
· A self-reported physician diagnosis of high blood pressure in response to the touchscreen questionnaire. (UKB Field ID: 6150).
· Objectively measured systolic blood pressure ≥140 mmHg or diastolic blood pressure ≥90 mmHg during the baseline assessment centre visit. (UKB Field IDs: 4080 [systolic], 4079 [diastolic]).
Mortality Outcomes
· Cardiovascular Disease Mortality: Death was attributed to cardiovascular causes if the primary cause of death on the death certificate was recorded with an ICD-10 code within the range I00 to I99. (Source: Linked death registry data from National Health Service Digital and the National Records of Scotland).
· All-Cause Mortality: Defined as death from any cause, as recorded in the national death registries. (Source: Linked death registry data).
Glycemic Status (Exposure Variable)
Glycemic status was determined using baseline biochemical measurements and multiple sources of health information to ensure robust classification.
· Fasting Plasma Glucose: Concentration measured from blood samples collected at the baseline assessment visit. (UKB Field ID: 30740).
· Glycated Haemoglobin (HbA1c): Percentage measured from blood samples collected at the baseline assessment visit. (UKB Field ID: 30750).
· Type 2 Diabetes Mellitus (T2DM): Participants were classified as having T2DM at baseline if they met any of the following criteria:
· Self-reported a physician diagnosis of diabetes. (UKB Field ID: 2443).
· Reported the use of glucose-lowering medication (insulin or oral anti-diabetic agents), which was verified against UK Biobank's medication coding dictionaries. (Source: Data from verbal interview and touchscreen questionnaire).
· Had a baseline HbA1c value ≥6.5% (48 mmol/mol).
· Had a hospital admission record with the ICD-10 code E11 (Type 2 diabetes mellitus). (Source: Linked hospital inpatient data).
*(Note: Participants meeting these criteria but with an indication of Type 1 diabetes [e.g., insulin use at a young age, ICD-10 code E10] were excluded from the T2DM category and from the cohort.)*
· Prediabetes and Normoglycemia: Prediabetes was defined separately using the American Diabetes Association (ADA) and the combined World Health Organization/International Expert Committee (WHO/IEC) criteria, as detailed in the main manuscript (Section 2.2), based on the FPG and HbA1c values listed above. Participants who did not meet the criteria for either T2DM or prediabetes under a given set of criteria were classified as having normoglycemia for that specific analysis.
To ensure exhaustive and reproducible ascertainment, all cardiovascular outcomes and baseline prevalent conditions were defined using multiple complementary data sources and the earliest recorded occurrence via UK Biobank’s linked health records. Supplementary Table 2 provides the complete mapping of ICD codes, UK Biobank field identifiers, and data sources.


Supplementary Appendix S2. Detailed information on participant selection and used variables.

1. CMR Acquisition Protocol
CMR imaging was performed on a clinical wide‑bore 1.5 Tesla scanner (MAGNETOM Aera, Syngo Platform VD13A, Siemens Healthcare, Erlangen, Germany) equipped with a 48‑channel receiver, a 45 mT/m gradient system (200 T/m/s slew rate), an 18‑channel anterior body surface coil combined with 12 elements of a 32‑channel spine coil. Electrocardiogram gating was used for cardiac synchronisation. The scanner was operated with the Cardiac Dot Engine (Siemens Healthcare) to ensure consistent planning and image quality.
The protocol followed the standardised UK Biobank CMR protocol described in detail by Petersen et al7. The 20‑minute examination included the sequences listed in Supplementary Table 33, which have been reproduced from the original publication with minor adaptations.
2. Image Analysis and Quality Control
Automated contouring was performed using the scanner’s inline ventricular function algorithm (Siemens Healthcare), which provides automatic assessment of LV and RV endocardial and epicardial borders on short‑axis cine images. All automated contours have undergone quality control by UK Biobank as part of the standard data release pipeline. The UK Biobank database includes quality scores for LV and RV contours (e.g., Left ventricle quality score | Instance 2, Right ventricle quality score | Instance 2). No additional manual quality control or exclusion based on these scores was performed by the authors.
All CMR parameters used in this study were extracted directly from the UK Biobank database (data release version 2023, Instance 2). The variable names listed in Supplementary Table 34 correspond exactly to those present in the analytical dataset.
3. Temporal Discordance Between Baseline and Imaging Visit
Glycemic status was determined from blood samples collected at the baseline assessment visit (2006–2010). CMR imaging was performed during a separate imaging visit (2014–2023). In our analytical cohort (n = 2,512), the median interval between the baseline and imaging visits was 8.2 years (interquartile range 7.6–8.9 years). This temporal discordance is explicitly acknowledged in the main manuscript (Methods 2.5 and Discussion) as a limitation that may lead to non‑differential misclassification of exposure, biasing effect estimates toward the null. All CMR findings should therefore be interpreted conservatively and considered hypothesis‑generating.
4. Statistical Analysis of CMR Data
Multivariable linear regression was used to estimate the association between glycemic status (three‑level categorical variable, with normoglycemia as reference) and each continuous CMR parameter. All models were adjusted for the same set of covariates as in the primary Cox models (see main manuscript Methods, Section 2.4). Results are reported as β coefficients with 95% confidence intervals, representing the adjusted mean difference in the CMR parameter between each glycemic category and the normoglycemic reference group.
Given the exploratory nature of the CMR substudy and the modest sample size (n = 2,512), no correction for multiple testing was applied; results should be interpreted as hypothesis‑generating. Full results are presented in main manuscript Table 3 and Supplementary Table 33-34.



Supplementary Table 1. Definitions of normoglycemia and prediabetes according to different guidelines.
	Arrhythmia
	Normoglycemia
	Prediabetes

	ADA criterion
	FPG <5.6 mmol/L (<100 mg/dL)
HbA1c <5.7% (39 mmol/mol)
	FPG 5.6-6.9 mmol/L (100-125 mg/dL)
HbA1c 5.7-6.4% (39-46 mmol/mol)

	WHO/IEC criterion
	FPG <6.1 mmol/L (<100 mg/dL)
HbA1c <6.0% (42 mmol/mol)
	FPG 6.1-6.9 mmol/L (110-125 mg/dL)
HbA1c 6.0-6.4% (42-46 mmol/mol)



Abbreviations: ADA, American Diabetes Association; FPG, fasting plasma glucose; HbA1c, glycated hemoglobin; IEC, International Expert Committee; WHO, impaired fasting glucose according to the definition of the World Health Organization.
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[bookmark: _Hlk199108059]Supplementary Table 2. UK Biobank data fields and coding systems used for ascertainment of baseline prevalent conditions and incident outcomes.
	Condition / Outcome
	ICD‑10 Codes
	ICD‑9 Codes
	UK Biobank ‘Date First Reported’ Field ID(s)
	Additional UKB Fields / Algorithms
	Data Source(s)

	Coronary heart disease (CHD)
	I20–I25
	410–414
	• I20: Field 131286
• I21: Field 131298
• I22: Field 131299
• I23: Field 131300
• I24: Field 131301
• I25: Field 131302
	Non-cancer illness code (self‑report): Field 20002 (codes 1070, 1075)
	HES, PEDW, SMR, primary care

	Myocardial infarction (MI)
	I21, I22
	410.x
	• I21: Field 131298
• I22: Field 131299
	Non-cancer illness code: Field 20002 (code 1075)
	HES, PEDW, SMR, primary care

	Stroke
	I60–I64
	430–438
	• I60: Field 131306
• I61: Field 131307
• I62: Field 131308
• I63: Field 131309
• I64: Field 131310
	Non-cancer illness code: Field 20002 (codes 1081, 1086, 1491)
	HES, PEDW, SMR, primary care

	Primary hypertension
	I10
	401
	Field 131286 (I10)
	• Self‑reported doctor diagnosis: Field 6150 (code 4) or Field 20002 (code 1065)
• Antihypertensive medication: Fields 6153, 6177, 20003
• Blood pressure measurement (baseline): average SBP ≥140 mmHg (Field 4080) or DBP ≥90 mmHg (Field 4079)
	HES, PEDW, SMR, primary care, touchscreen, nurse interview, baseline assessment

	Type 2 diabetes mellitus (T2DM)
	E11
	250 (with age >35 or no type 1 indicators)
	Field 130708 (E11)
	• Self‑reported diabetes: Field 2443, or non‑cancer illness code 1223 (Field 20002) with age at diagnosis >35 years or no insulin use within first year
• Glucose‑lowering medication: Fields 6153, 6177, 20003
• HbA1c ≥6.5% (48 mmol/mol): Field 30750
	HES, PEDW, SMR, primary care, touchscreen, baseline assessment

	Heart failure
	I11.0, I13.0, I13.2, I50.x
	428.x, 402.01, 402.11, 402.91, 404.01, 404.03, 404.11, 404.13, 404.91, 404.93
	• I11.0: Field 131344
• I13.0: Field 131346
• I13.2: Field 131347
• I50: Field 131350
	Non-cancer illness code: Field 20002 (code 1076)
	HES, PEDW, SMR, primary care

	Cardiomyopathy
	I42
	425
	Field 131336 (I42)
	Non-cancer illness code: Field 20002 (code 1079)
	HES, PEDW, SMR, primary care

	Valvular heart disease
	I34–I37
	424
	• I34: Field 131324
• I35: Field 131325
• I36: Field 131326
• I37: Field 131327
	Non-cancer illness code: Field 20002 (code 1079)
	HES, PEDW, SMR, primary care

	Cancer (exclusion)
	C00–C97
	140–209
	Field 131400 (combined date of first cancer diagnosis)
	Self‑reported cancer: Field 2453; non‑cancer illness code: Field 20002 (codes 1000–1080, 1100–1440)
	HES, PEDW, SMR, primary care, touchscreen

	CVD mortality
	I00–I99
	—
	—
	Primary cause of death: Field 40001; secondary cause: Field 40002
	Death registry (NHS Digital / NRS)

	All-cause mortality
	Any
	—
	—
	Date of death: Field 40000
	Death registry (NHS Digital / NRS)



*HES: Hospital Episode Statistics (England); PEDW: Patient Episode Database for Wales; SMR: Scottish Morbidity Records. Primary care data were available for a subset of participants (approximately 45%) and were used when linked. “Date first reported” fields capture the earliest record of each code from any source and were used to define both baseline exclusion (event date before recruitment) and incident outcome (event date after recruitment). For hypertension, participants meeting any of the four criteria (ICD record, self‑report, antihypertensive medication, or elevated BP measurement) at baseline were excluded; for incident hypertension, the same criteria applied to records occurring after the baseline assessment date. For T2DM, individuals with ICD‑10 code E10 (type 1 diabetes) or with insulin use diagnosed at age ≤35 years were excluded from the T2DM category and from the cohort. Medication codes were verified against the UK Biobank medication coding dictionaries (Fields 6153, 6177, 20003). Blood pressure was measured twice at the baseline assessment visit (Fields 4080 and 4079); the mean of the two readings was used.


[bookmark: OLE_LINK8]Supplementary Table 3. UK Biobank data fields and coding systems for all covariates used in multivariable adjustment.
	Covariate
	UK Biobank Field ID(s)
	ICD‑10 / ICD‑9 Codes
	‘Date First Reported’ Field ID(s)
	Additional Details / Algorithms
	Data Source(s)

	Age
	Field 21003
	—
	—
	—
	Baseline assessment

	Sex
	Field 31
	—
	—
	—
	Baseline assessment

	Ethnicity
	Field 21000
	—
	—
	Categorised as White / Others
	Touchscreen

	Body mass index (BMI)
	Field 21001
	—
	—
	Weight(kg) / height(m)²
	Baseline assessment

	Waist circumference
	Field 48
	—
	—
	Used in sensitivity analysis
	Baseline assessment

	Townsend deprivation index
	Field 22189
	—
	—
	—
	Derived from postcode

	Educational level
	Field 6138
	—
	—
	Categorised as university degree / no / unknown
	Touchscreen

	Smoking status
	Field 20116
	—
	—
	Never / Current / Former / Unknown
	Touchscreen

	Alcohol consumption status
	Fields 1558,1568,1578,1588,1598,1608,5364,4407,4418,4429,4440,4451,4462
	—
	—
	Calculated as grams/week, then standard drinks; categorised as abstainer / light‑moderate / heavy / unknown
	Touchscreen, verbal interview

	Healthy diet score
	Fields 1289,1299,1309,1319,1329,1339,1349,1369,1379,1389
	—
	—
	5-component score (0–5) based on intake of vegetables, fruits, fish, unprocessed red meat, processed meat
	Touchscreen

	Healthy sleep score
	Fields 1160,1180,1200,1210,1220
	—
	—
	5-component score (0–5) based on chronotype, sleep duration, insomnia, snoring, daytime sleepiness
	Touchscreen

	Physical activity (MET)
	Field 22033
	—
	—
	Metabolic equivalent of task (MET)‑minutes/week
	Touchscreen

	Sun exposure time
	Field 22604 (or derived)
	—
	—
	Hours/day outdoors in summer
	Touchscreen

	History of dyslipidemia / high cholesterol
	Field 20002 (non‑cancer illness code)
	—
	—
	Code 1473 (self‑report); additionally, lipid‑lowering medication codes from Fields 6153,6177,20003
	Touchscreen, nurse interview, primary care

	History of heart failure
	Field 20002 (non‑cancer illness code)
	I11.0, I13.0, I13.2, I50.x (ICD‑10); 428.x, 402.x, 404.x (ICD‑9)
	I50: Field 131350; I11.0: 131344; I13.0: 131346; I13.2: 131347
	Non‑cancer illness code 1076 (Field 20002)
	HES, PEDW, SMR, primary care, touchscreen

	History of cardiomyopathy
	Field 20002
	I42 (ICD‑10); 425 (ICD‑9)
	Field 131336 (I42)
	Non‑cancer illness code 1079
	HES, PEDW, SMR, primary care, touchscreen

	History of valvular heart disease
	Field 20002
	I34–I37 (ICD‑10); 424 (ICD‑9)
	I34: 131324, I35: 131325, I36: 131326, I37: 131327
	Non‑cancer illness code 1079
	HES, PEDW, SMR, primary care, touchscreen

	History of cancer
	Field 2453 (self‑report), Field 20002
	C00–C97 (ICD‑10); 140–209 (ICD‑9)
	Field 131400 (combined date of first cancer)
	Self‑report cancer codes 1000–1080,1100–1440
	HES, PEDW, SMR, primary care, touchscreen

	Fasting plasma glucose (FPG)
	Field 30740
	—
	—
	mmol/L
	Baseline blood assay

	Glycated haemoglobin (HbA1c)
	Field 30750
	—
	—
	% (DCCT aligned)
	Baseline blood assay

	Total cholesterol (TC)
	Field 30690
	—
	—
	mmol/L
	Baseline blood assay

	LDL cholesterol
	Field 30780
	—
	—
	mmol/L
	Baseline blood assay

	HDL cholesterol
	Field 30760
	—
	—
	mmol/L
	Baseline blood assay

	Lipoprotein(a) [Lp(a)]
	Field 30790
	—
	—
	nmol/L
	Baseline blood assay

	C‑reactive protein (CRP)
	Field 30720
	—
	—
	mg/L
	Baseline blood assay

	Creatinine
	Field 30700
	—
	—
	μmol/L
	Baseline blood assay

	Antihypertensive medication
	Fields 6153, 6177, 20003
	—
	—
	Medication codes for ACE inhibitors, ARBs, beta‑blockers, calcium channel blockers, diuretics
	Touchscreen, nurse interview

	Lipid‑lowering medication
	Fields 6153, 6177, 20003
	—
	—
	Medication codes for statins, ezetimibe, fibrates
	Touchscreen, nurse interview

	Glucose‑lowering medication
	Fields 6153, 6177, 20003
	—
	—
	Medication codes for metformin, sulfonylureas, insulin, etc.
	Touchscreen, nurse interview

	Polygenic risk score (PRS) for CVD
	Field 26223
	—
	—
	Provided by UKB; used in tertiles
	Derived from genetics

	PRS for coronary artery disease
	Field 26227
	—
	—
	Provided by UKB; used in tertiles
	Derived from genetics

	PRS for hypertension
	Field 26244
	—
	—
	Provided by UKB; used in tertiles
	Derived from genetics

	PRS for stroke
	Field 26248
	—
	—
	Provided by UKB; used in tertiles
	Derived from genetics



*Abbreviations: HES, Hospital Episode Statistics (England); PEDW, Patient Episode Database for Wales; SMR, Scottish Morbidity Records; MET, metabolic equivalent of task; DCCT, Diabetes Control and Complications Trial; ACE, angiotensin‑converting enzyme; ARB, angiotensin II receptor blocker; CVD, cardiovascular disease; PRS, polygenic risk score.
For conditions ascertained via linked health records, we used the “Date first reported” fields (e.g., Field 131350 for I50) to identify the earliest occurrence and define both baseline prevalence (date before recruitment) and incident events (date after recruitment). Medication codes were verified against the UK Biobank medication coding dictionaries (Fields 6153, 6177, 20003). Blood pressure was measured at the baseline assessment visit (Fields 4080 and 4079); the mean of two readings was used in the hypertension definition. Missing data: For covariates with <5% missingness, median/mode imputation was used; for ≥5% missingness, an “unknown” category was created. Missingness rates are reported in Supplementary Table 5.
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Supplementary Table 4. Mendelian Randomization Analysis Methodology

		Analysis Component
	Methodological Approach
	Implementation Details

	GWAS for Exposure
	REGENIE v1.0
(Machine learning-based whole-genome regression)
	- Trait: Prediabetes (binary)
- Sample: 50,048 cases / 148,630 controls (European ancestry)
- Variants: Directly genotyped (588,699 SNPs) + Imputed (7.7M autosomal variants)
- Model: Firth logistic regression adjusted for age, sex, and 10 PCs
- Significance threshold: P < 5×10<sup>-8</sup>

	Instrument Selection
	Clumping and Quality Control
	- GWAS threshold: P < 5×10<sup>-8</sup>
- LD criteria: *r*<sup>2</sup> < 0.01 (10,000 kb window)
- Pleiotropy exclusion: MR-PRESSO global test P > 0.05
- Final instruments: 54–78 SNPs (outcome-dependent)

	MR Design
	Two-sample MR Framework
	- Exposure data: GWAS summary statistics from current study
- Outcome data: Public GWAS consortia (see Data Sources)
- Harmonization: Allele alignment and palindromic SNP exclusion

	Primary Analysis
	Random-effects IVW
(Inverse-variance weighted)
	- Model accounting for between-SNP heterogeneity
- Reported as OR with 95% CI per 1-SD increase in genetic risk for prediabetes

	Sensitivity Analyses
	Robust Estimation Methods
	1. Fixed-effect IVW
2. MR-Egger regression
3. Weighted median estimator
4. Penalized weighted median
5. Leave-one-out (LOO) analysis

	Pleiotropy Assessment
	MR-Egger Intercept Test
	- Significant intercept (P < 0.05) indicates directional pleiotropy
- Reported with standard error

	Heterogeneity Evaluation
	Cochran’s Q Statistic
	- P < 0.05 indicates significant heterogeneity
- Quantified via IVW residuals

	Data Sources
	Publicly Available GWAS
	- CVD: ebi-a-GCST90029019
- CHD: ebi-a-GCST000998
- MI: finn-b-I9_MI_STRICT_EXNONE
- Stroke: ebi-a-GCST005838
- Hypertension: ukb-b-12493



	
	





[bookmark: OLE_LINK2][bookmark: _Hlk199108022][bookmark: _Hlk143349636]Supplementary Table 5. Covariates with missingness rate ≥ 5%
	Covariates
	Number (%)

	Household income
	38,046(13.6)

	Education qualification
	41,766 (15.0)

	Physical activity (MET)
	44,725 (16.0)

	Drinking status
	60,751(21.8)

	Lp (a)
	77,298 (27.7)



Abbreviations: Lipoprotein (a), Lp (a); MET, metabolic equivalent of task.
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[bookmark: _Hlk199110171]Supplementary Table 6. Relationship of different glycemic states, cardiovascular disease risks under diverse prediabetes criteria and genetic risk stratifications.
	 
	Cases/Person-years
	 
	Normal as ref
	 
	Prediabetes as ref
	 
	P for interaction

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

	Low genetic risk
	 
	 
	 
	 
	 
	 
	 
	 

	ADA criteria
	 
	 
	 
	 
	 
	 
	 
	0.117

	Normoglycemia
	12,286/940,411 
	 
	1.00[Reference]
	
	
	0.87(0.84,0.9)
	<0.001
	 

	Prediabetes
	4,117/204,795 
	 
	1.15(1.11,1.19)
	<0.001
	
	1.00[Reference]
	 
	 

	T2DM
	1,278/38,593 
	 
	1.61(1.51,1.70)
	<0.001
	
	1.40(1.31,1.49)
	<0.001
	 

	WHO/IEC criteria
	 
	 
	
	
	
	
	 
	0.087

	Normoglycemia
	15,242/1,096,004
	 
	1.00[Reference]
	
	
	0.79(0.74,0.84)
	<0.001
	 

	Prediabetes
	1,161/49,202 
	 
	1.27(1.20,1.35)
	<0.001
	
	1.00[Reference]
	 
	 

	T2DM
	1,278/38,593
	 
	1.57(1.48,1.67)
	<0.001
	
	1.24(1.14,1.34)
	<0.001
	 

	Intermediate genetic risk
	 
	 
	
	
	
	
	 
	 

	ADA criteria
	 
	 
	
	
	
	
	
	 

	Normoglycemia
	14,028/923,785 
	 
	1.00[Reference]
	
	
	0.88(0.85,0.91)
	<0.001
	 

	Prediabetes
	4,556/199,065 
	 
	1.14(1.10,1.18)
	<0.001
	
	1.00[Reference]
	
	 

	T2DM
	1,550/41,290 
	 
	1.65(1.56,1.74)
	<0.001
	
	1.45(1.37,1.54)
	<0.001
	 

	WHO/IEC criteria
	 
	 
	
	
	
	
	
	 

	Normoglycemia
	17,351/1,073,461 
	 
	1.00[Reference]
	
	
	0.86(0.81,0.91)
	<0.001
	 

	Prediabetes
	1,233/49,388 
	 
	1.16(1.10,1.23)
	<0.001
	
	1.00[Reference]
	
	 

	T2DM
	1,550/41,290 
	 
	1.61(1.52,1.70)
	<0.001
	
	1.38(1.28,1.49)
	<0.001
	 

	High genetic risk
	 
	 
	
	
	
	
	
	 

	ADA criteria
	 
	 
	
	
	
	
	
	 

	Normoglycemia
	15,680/904,965 
	 
	1.00[Reference]
	
	
	0.88(0.86,0.91)
	<0.001
	 

	Prediabetes
	5,110/198,833 
	 
	1.13(1.10,1.17)
	<0.001
	
	1.00[Reference]
	
	 

	T2DM
	1,611/40,911 
	 
	1.50(1.42,1.58)
	<0.001
	
	1.32(1.25,1.40)
	<0.001
	 

	WHO/IEC criteria
	 
	 
	
	
	
	
	
	 

	Normoglycemia
	19,317/1,055,424 
	 
	1.00[Reference]
	
	
	0.80(0.76,0.84)
	<0.001
	 

	Prediabetes
	1,473/48,373 
	 
	1.25(1.19,1.32)
	<0.001
	
	1.00[Reference]
	
	 

	T2DM
	1,611/40,911 
	 
	1.47(1.40,1.55)
	<0.001
	
	1.18(1.10,1.26)
	0.009
	 



[bookmark: _Hlk195545549]*Adjusted for age, male, BMI, ethnicity, sun exposure time, Townsend deprivation index, university degree, physical activity, smoking status, alcohol consumption status, healthy diet score, healthy sleep score, history of cancer, history of heart failure and history of dyslipidemia. P values for interaction indicate the statistical significance of the multiplicative interaction between glycemic status (defined by ADA criteria or WHO/IEC criteria) and polygenic risk stratification (tertiles). Results were as follows:
P interaction for glycemic status defined by ADA criteria with genetic risk subgroups: 0.117.
P interaction for glycemic status defined by WHO/IEC criteria with genetic risk subgroups: 0.087.
Abbreviations: ADA, American Diabetes Association; WHO, World Health Organization; IEC, International Expert Committee; HR, hazard ratio; CI, confidence interval; T2DM, type 2 diabetes mellitus; BMI, body mass index; Sun exposure time: Range 0–24 h/day; Physical activity, defined by metabolic equivalent of task, range 0–21; positively correlated with weekly physical activity.; Healthy diet score: Range 0–5 points, positively linked with the level of adherence to a healthy diet; Healthy sleep score: Range 0–5 points; positively connected with the degree of adherence to a healthy sleep pattern.



[bookmark: OLE_LINK4]Supplementary Table 7. Relationship of different glycemic states, the risk of coronary heart disease under diverse prediabetes criteria and genetic risk stratifications.
	 
	Cases/Person-years
	 
	Normal as ref
	 
	Prediabetes as ref
	 
	P for interaction

	
	
	 
	HR (95% CI)
	P-value
	 
	HR (95% CI)
	P value
	

	Low genetic risk
	 
	 
	 
	 
	 
	 
	 
	 

	ADA criteria
	 
	 
	 
	 
	 
	 
	 
	0.269

	Normoglycemia
	5,675/993,137 
	 
	1.00[Reference]
	
	
	0.83 (0.79,0.88)
	<0.001
	 

	Prediabetes
	1,969/219,754 
	 
	1.20(1.14,1.27)
	<0.001
	
	1.00[Reference]
	 
	 

	T2DM
	561/44,451 
	 
	1.48(1.35,1.62)
	<0.001
	
	1.23(1.12,1.35)
	<0.001
	 

	WHO/IEC criteria
	 
	 
	
	
	
	
	 
	0.305

	Normoglycemia
	7,107/1,159,073
	 
	1.00[Reference]
	
	
	0.80(0.73,0.87)
	<0.001
	 

	Prediabetes
	537/53,817
	 
	1.25 (1.15,1.37)
	<0.001
	
	1.00[Reference]
	 
	 

	T2DM
	561/44,451
	 
	1.43(1.31,1.56)
	<0.001
	
	1.14(1.01,1.28)
	<0.001
	 

	Intermediate genetic risk
	 
	 
	
	
	
	
	 
	 

	ADA criteria
	 
	 
	
	
	
	
	
	 

	Normoglycemia
	6,502/1,148,723
	 
	1.00[Reference]
	
	
	0.86(0.81,0.90)
	<0.001
	 

	Prediabetes
	2,220/220,030 
	 
	1.17(1.11,1.23)
	<0.001
	
	1.00[Reference]
	
	 

	T2DM
	656/46,777 
	 
	1.44(1.32,1.56)
	<0.001
	
	1.23(1.13,1.34)
	<0.001
	 

	WHO/IEC criteria
	 
	 
	
	
	
	
	
	 

	Normoglycemia
	8,077/1,073,461 
	 
	1.00[Reference]
	
	
	0.77(0.71,0.83)
	<0.001
	 

	Prediabetes
	645/54,536 
	 
	1.30 (1.20,1.41)
	<0.001
	
	1.00[Reference]
	
	 

	T2DM
	656/46,777
	 
	1.40 (1.29,1.52)
	<0.001
	
	1.08(0.97,1.20)
	0.179
	 

	High genetic risk
	 
	 
	
	
	
	
	
	 

	ADA criteria
	 
	 
	
	
	
	
	
	 

	Normoglycemia
	7,837/965,630
	 
	1.00[Reference]
	
	
	0.87 (0.84,0.92)
	<0.001
	 

	Prediabetes
	2,577/218,400 
	 
	1.14 (1.09,1.20)
	<0.001
	
	1.00[Reference]
	
	 

	T2DM
	777/49,588 
	 
	1.32 (1.23,1.43)
	<0.001
	
	1.16(1.07,1.26)
	<0.001
	 

	WHO/IEC criteria
	 
	 
	
	
	
	
	
	 

	Normoglycemia
	9,659/1,129,928 
	 
	1.00[Reference]
	
	
	0.77 (0.72,0.83)
	<0.001
	 

	Prediabetes
	755/54,102
	 
	1.30(1.20,1.39)
	<0.001
	
	1.00[Reference]
	
	 

	T2DM
	777/49,588 
	 
	1.30 (1.21,1.41)
	<0.001
	
	1.01(0.91,1.11)
	0.899
	 



[bookmark: _Hlk195545779]*Adjusted for age, male, BMI, ethnicity, sun exposure time, Townsend deprivation index, university degree, physical activity, smoking status, alcohol consumption status, healthy diet score, healthy sleep score, history of cancer, history of heart failure and history of dyslipidemia. P values for interaction indicate the statistical significance of the multiplicative interaction between glycemic status (defined by ADA criteria or WHO/IEC criteria) and polygenic risk stratification (tertiles). Results were as follows:
P interaction for glycemic status defined by ADA criteria with genetic risk subgroups: 0.269.
P interaction for glycemic status defined by WHO/IEC criteria with genetic risk subgroups: 0.305.
Abbreviations: ADA, American Diabetes Association; WHO, World Health Organization; IEC, International Expert Committee; HR, hazard ratio; CI, confidence interval; T2DM, type 2 diabetes mellitus; BMI, body mass index; Sun exposure time: Range 0–24 h/day; Physical activity, defined by metabolic equivalent of task, range 0–21; positively correlated with weekly physical activity.; Healthy diet score: Range 0–5 points, positively linked with the level of adherence to a healthy diet; Healthy sleep score: Range 0–5 points; positively connected with the degree of adherence to a healthy sleep pattern.



Supplementary Table 8. Relationship of different glycemic states, the risk of myocardial infarction under diverse prediabetes criteria and genetic risk stratifications.
	 
	Cases/Person-years
	 
	Normal as ref
	 
	Prediabetes as ref
	 
	P for interaction

	
	
	 
	HR (95% CI)
	P-value
	 
	HR (95% CI)
	P value
	

	Low genetic risk
	 
	 
	 
	 
	 
	 
	 
	 

	ADA criteria
	 
	 
	 
	 
	 
	 
	 
	0.201

	Normoglycemia
	3,963/1,005,058
	 
	1.00[Reference]
	
	
	0.81(0.76,0.86)
	<0.001
	 

	Prediabetes
	1,412/223,727 
	 
	1.24(1.16,1.32)
	<0.001
	
	1.00[Reference]
	
	 

	T2DM
	408/45,577
	 
	1.59 (1.43,1.77)
	<0.001
	
	1.29(1.15,1.44)
	<0.001
	 

	WHO/IEC criteria
	 
	 
	
	
	
	
	
	0.360

	Normoglycemia
	4,994/1,173,760
	 
	1.00[Reference]
	
	
	0.79(0.71,0.88)
	<0.001
	 

	Prediabetes
	381/55,025
	 
	1.27(1.14,1.41)
	<0.001
	
	1.00[Reference]
	
	 

	T2DM
	408/45,577
	 
	1.53(1.38,1.69)
	<0.001
	
	1.20 (1.04,1.38)
	<0.001
	 

	Intermediate genetic risk
	 
	 
	
	
	
	
	
	 

	ADA criteria
	 
	 
	
	
	
	
	
	 

	Normoglycemia
	4,314/998,841
	 
	1.00[Reference]
	
	
	0.80(0.76,0.85)
	<0.001
	 

	Prediabetes
	1,563/224,958 
	 
	1.25(1.17,1.32)
	<0.001
	
	1.00[Reference]
	
	 

	T2DM
	402/48,822
	 
	1.36(1.23,1.52)
	<0.001
	
	1.10(0.98,1.22)
	0.107
	 

	WHO/IEC criteria
	 
	 
	
	
	
	
	
	 

	Normoglycemia
	5,414/1,167,887 
	 
	1.00[Reference]
	
	
	0.71(0.65,0.78)
	<0.001
	 

	Prediabetes
	463/55,911
	 
	1.41(1.28,1.55)
	<0.001
	
	1.00[Reference]
	
	 

	T2DM
	402/48,822
	 
	1.32(1.19,1.46)
	<0.001
	
	0.94(0.82,1.07)
	0.335
	 

	High genetic risk
	 
	 
	
	
	
	
	
	 

	ADA criteria
	 
	 
	
	
	
	
	
	 

	Normoglycemia
	5,052/986,099
	 
	1.00[Reference]
	
	
	0.86(0.82,0.91)
	<0.001
	 

	Prediabetes
	1,677/225,126
	 
	1.16 (1.10,1.23)
	<0.001
	
	1.00[Reference]
	
	 

	T2DM
	515/51,767 
	 
	1.39 (1.27,1.53)
	<0.001
	
	1.20(1.09,1.33)
	<0.001
	 

	WHO/IEC criteria
	 
	 
	
	
	
	
	
	 

	Normoglycemia
	6,233/1,155,225
	 
	1.00[Reference]
	
	
	0.76(0.69,0.83)
	<0.001
	 

	Prediabetes
	496/56,000
	 
	1.32(1.21,1.45)
	<0.001
	
	1.00[Reference]
	
	 

	T2DM
	515/51,767 
	 
	1.37(1.25,1.50)
	<0.001
	
	1.03 (0.91,1.17)
	0.591
	 



*Adjusted for age, male, BMI, ethnicity, sun exposure time, Townsend deprivation index, university degree, physical activity, smoking status, alcohol consumption status, healthy diet score, healthy sleep score, history of cancer, history of heart failure and history of dyslipidemia. P values for interaction indicate the statistical significance of the multiplicative interaction between glycemic status (defined by ADA criteria or WHO/IEC criteria) and polygenic risk stratification (tertiles). Results were as follows:
P interaction for glycemic status defined by ADA criteria with genetic risk subgroups: 0.201.
P interaction for glycemic status defined by WHO/IEC criteria with genetic risk subgroups: 0.360.
Abbreviations: ADA, American Diabetes Association; WHO, World Health Organization; IEC, International Expert Committee; HR, hazard ratio; CI, confidence interval; T2DM, type 2 diabetes mellitus; BMI, body mass index; Sun exposure time: Range 0–24 h/day; Physical activity, defined by metabolic equivalent of task, range 0–21; positively correlated with weekly physical activity.; Healthy diet score: Range 0–5 points, positively linked with the level of adherence to a healthy diet; Healthy sleep score: Range 0–5 points; positively connected with the degree of adherence to a healthy sleep pattern.


[bookmark: OLE_LINK6]Supplementary Table 9.  Relationship of different glycemic states, the risk of stroke under diverse prediabetes criteria and genetic risk stratifications.
	 
	Cases/Person-years
	 
	Normal as ref
	 
	Prediabetes as ref
	 
	P for interaction

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

	Low genetic risk
	 
	 
	 
	 
	 
	 
	 
	 

	ADA criteria
	 
	 
	 
	 
	 
	 
	 
	0.793

	Normoglycemia
	4,083/999,909
	 
	1.00[Reference]
	
	
	0.83(0.78,0.88)
	<0.001
	 

	Prediabetes
	1,437/225,630 
	 
	1.21(1.14,1.29)
	<0.001
	
	1.00[Reference]
	
	 

	T2DM
	401/47,317
	 
	1.49 (1.34,1.66)
	<0.001
	
	1.23(1.10,1.38)
	<0.001
	 

	WHO/IEC criteria
	 
	 
	
	
	
	
	
	0.952

	Normoglycemia
	5,106/1,169,550
	 
	1.00[Reference]
	
	
	0.74(0.67,0.82)
	<0.001
	 

	Prediabetes
	414/55,989
	 
	1.35(1.22,1.49)
	<0.001
	
	1.00[Reference]
	
	 

	T2DM
	401/47,317
	 
	1.45(1.30,1.61)
	<0.001
	
	1.07(0.94,1.23)
	0.309
	 

	Intermediate genetic risk
	 
	 
	
	
	
	
	
	 

	ADA criteria
	 
	 
	
	
	
	
	
	 

	Normoglycemia
	4,187/999,546
	 
	1.00[Reference]
	
	
	0.81(0.76,0.86)
	<0.001
	 

	Prediabetes
	1,512/224,606 
	 
	1.24(1.17,1.32)
	<0.001
	
	1.00[Reference]
	
	 

	T2DM
	401/49,742
	 
	1.40(1.26,1.56)
	<0.001
	
	1.13(1.01,1.26)
	0.030
	 

	WHO/IEC criteria
	 
	 
	
	
	
	
	
	 

	Normoglycemia
	5,255/1,168,940
	 
	1.00[Reference]
	
	
	0.73(0.66,0.80)
	<0.001
	 

	Prediabetes
	444/55,212
	 
	1.38(1.25,1.52)
	<0.001
	
	1.00[Reference]
	
	 

	T2DM
	401/49,742
	 
	1.35(1.22,1.50)
	<0.001
	
	0.98(0.86,1.13)
	0.816
	 

	High genetic risk
	 
	 
	
	
	
	
	
	 

	ADA criteria
	 
	 
	
	
	
	
	
	 

	Normoglycemia
	4,382/997,452
	 
	1.00[Reference]
	
	
	0.82(0.77,0.86)
	<0.001
	 

	Prediabetes
	1,572/225,907
	 
	1.23(1.16,1.30)
	<0.001
	
	1.00[Reference]
	
	 

	T2DM
	473/49,983
	 
	1.52 (1.38,1.68)
	<0.001
	
	1.24 (1.12,1.38)
	<0.001
	 

	WHO/IEC criteria
	 
	 
	
	
	
	
	
	 

	Normoglycemia
	5,525/1,166,929
	 
	1.00[Reference]
	
	
	0.79(0.72,0.88)
	<0.001
	 

	Prediabetes
	429/56,430
	 
	1.26(1.14,1.39)
	<0.001
	
	1.00[Reference]
	
	 

	T2DM
	473/49,983
	 
	1.46(1.33,1.61)
	<0.001
	
	1.16(1.02,1.32)
	0.028
	 



*Adjusted for age, male, BMI, ethnicity, sun exposure time, Townsend deprivation index, university degree, physical activity, smoking status, alcohol consumption status, healthy diet score, healthy sleep score, history of cancer, history of heart failure and history of dyslipidemia. P values for interaction indicate the statistical significance of the multiplicative interaction between glycemic status (defined by ADA criteria or WHO/IEC criteria) and polygenic risk stratification (tertiles). Results were as follows:
P interaction for glycemic status defined by ADA criteria with genetic risk subgroups: 0.793.
P interaction for glycemic status defined by WHO/IEC criteria with genetic risk subgroups: 0.952.
Abbreviations: ADA, American Diabetes Association; WHO, World Health Organization; IEC, International Expert Committee; HR, hazard ratio; CI, confidence interval; T2DM, type 2 diabetes mellitus; BMI, body mass index; Sun exposure time: Range 0–24 h/day; Physical activity, defined by metabolic equivalent of task, range 0–21; positively correlated with weekly physical activity.; Healthy diet score: Range 0–5 points, positively linked with the level of adherence to a healthy diet; Healthy sleep score: Range 0–5 points; positively connected with the degree of adherence to a healthy sleep pattern.


Supplementary Table 10. Relationship of different glycemic states, the risk of primary hypertension under diverse prediabetes criteria and genetic risk stratifications.
	 
	Cases/Person-years
	 
	Normal as ref
	 
	Prediabetes as ref
	 
	P for interaction

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

	Low genetic risk
	 
	 
	 
	 
	 
	 
	 
	 

	ADA criteria
	 
	 
	 
	 
	 
	 
	 
	[bookmark: _Hlk195546980]0.294

	Normoglycemia
	10,055/953,328
	 
	1.00[Reference]
	
	
	0.85(0.81,0.88)
	<0.001
	 

	Prediabetes
	3,617/212,369 
	 
	1.18(1.14,1.23)
	<0.001
	
	1.00[Reference]
	
	 

	T2DM
	1,250/42,332
	 
	1.78(1.68,1.90)
	<0.001
	
	1.51(1.41,1.61)
	<0.001
	 

	WHO/IEC criteria
	 
	 
	
	
	
	
	
	0.044

	Normoglycemia
	12,637/1,114,704
	 
	1.00[Reference]
	
	
	0.76 (0.71,0.81)
	<0.001
	 

	Prediabetes
	1,035/50,993
	 
	1.32(1.23,1.40)
	<0.001
	
	1.00[Reference]
	
	 

	T2DM
	1,250/42,332
	 
	1.74(1.63,1.84)
	<0.001
	
	1.32(1.21,1.43)
	<0.001
	 

	Intermediate genetic risk
	 
	 
	
	
	
	
	
	 

	ADA criteria
	 
	 
	
	
	
	
	
	 

	Normoglycemia
	12,109/939,954
	 
	1.00[Reference]
	
	
	0.89(0.86,0.92)
	<0.001
	 

	Prediabetes
	4,004/206,437
	 
	1.13(1.09,1.17)
	<0.001
	
	1.00[Reference]
	
	 

	T2DM
	1,363/40,941
	 
	1.65 (1.56,1.75)
	<0.001
	
	1.47(1.38,1.56)
	<0.001
	 

	WHO/IEC criteria
	 
	 
	
	
	
	
	
	 

	Normoglycemia
	14,988/1,095,429
	 
	1.00[Reference]
	
	
	0.84 (0.79,0.90)
	<0.001
	 

	Prediabetes
	1,125/50,962
	 
	1.19(1.118,1.263)
	<0.001
	
	1.00[Reference]
	
	 

	T2DM
	1,363/40,941
	 
	1.62(1.529,1.714)
	<0.001
	
	1.36 (1.26,1.48)
	<0.001
	 

	High genetic risk
	 
	 
	
	
	
	
	
	 

	ADA criteria
	 
	 
	
	
	
	
	
	 

	Normoglycemia
	14,150/923,924
	 
	1.00[Reference]
	
	
	0.86(0.83,0.88)
	<0.001
	 

	Prediabetes
	4,642/197,886
	 
	1.17(1.13,1.21)
	<0.001
	
	1.00[Reference]
	
	 

	T2DM
	1,497/40,989
	 
	1.57(1.49,1.66)
	<0.001
	
	1.34(1.27,1.42)
	<0.001
	 

	WHO/IEC criteria
	 
	 
	
	
	
	
	
	 

	Normoglycemia
	17,470/1,073,118
	 
	1.00[Reference]
	
	
	0.80(0.76,0.85)
	<0.001
	 

	Prediabetes
	1,322/48,691
	 
	1.25(1.18,1.32)
	<0.001
	
	1.00[Reference]
	
	 

	T2DM
	1,497/40,989
	 
	1.53 (1.45,1.62)
	<0.001
	
	1.23(1.138,1.32)
	<0.001
	 



*Adjusted for age, male, BMI, ethnicity, sun exposure time, Townsend deprivation index, university degree, physical activity, smoking status, alcohol consumption status, healthy diet score, healthy sleep score, history of cancer, history of heart failure and history of dyslipidemia. P values for interaction indicate the statistical significance of the multiplicative interaction between glycemic status (defined by ADA criteria or WHO/IEC criteria) and polygenic risk stratification (tertiles). Results were as follows:
P interaction for glycemic status defined by ADA criteria with genetic risk subgroups: 0.294.
P interaction for glycemic status defined by WHO/IEC criteria with genetic risk subgroups: 0.044.
Abbreviations: ADA, American Diabetes Association; WHO, World Health Organization; IEC, International Expert Committee; HR, hazard ratio; CI, confidence interval; T2DM, type 2 diabetes mellitus; BMI, body mass index; Sun exposure time: Range 0–24 h/day; Physical activity, defined by metabolic equivalent of task, range 0–21; positively correlated with weekly physical activity.; Healthy diet score: Range 0–5 points, positively linked with the level of adherence to a healthy diet; Healthy sleep score: Range 0–5 points; positively connected with the degree of adherence to a healthy sleep pattern.


Supplementary Table 11. Relationship of different glycemic states, the risk of CVD mortality under diverse prediabetes criteria and genetic risk stratifications.
	 
	Cases/Person-years
	 
	Normal as ref
	 
	Prediabetes as ref
	 
	P for interaction

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

	Low genetic risk
	 
	 
	 
	 
	 
	 
	 
	 

	ADA criteria
	
	
	
	
	
	
	 
	0.117

	Normoglycemia
	374/1,026,174
	
	1.00[Reference]
	
	
	0.70(0.58,0.84)
	<0.001
	 

	Prediabetes
	172/233,518
	
	1.44(1.20,1.73)
	<0.001
	
	1.00[Reference]
	
	 

	T2DM
	57/47,862
	
	1.91(1.43,2.56)
	<0.001
	
	1.33(0.98,1.80)
	0.066
	 

	WHO/IEC criteria
	
	
	
	
	
	
	
	0.087

	Normoglycemia
	481/1,202,445
	
	1.00[Reference]
	
	
	0.50 (0.39,0.66)
	<0.001
	 

	Prediabetes
	65/57,246
	
	1.98(1.53,2.58)
	<0.001
	
	1.00[Reference]
	
	 

	T2DM
	57/47,862
	
	1.83(1.38,2.44)
	<0.001
	
	0.93(0.65,1.32)
	0.671
	 

	Intermediate genetic risk
	
	
	
	
	
	
	
	 

	ADA criteria
	
	
	
	
	
	
	
	 

	Normoglycemia
	424/1,024,417
	
	1.00[Reference]
	
	
	0.60(0.51,0.705)
	<0.001
	 

	Prediabetes
	216/231,536
	
	1.68(1.42,1.98)
	<0.001
	
	1.00[Reference]
	
	 

	T2DM
	71/52,786
	
	2.06 (1.59,2.68)
	<0.001
	
	1.23(0.94,1.62)
	0.135
	 

	WHO/IEC criteria
	
	
	
	
	
	
	
	 

	Normoglycemia
	561/1197811
	
	1.00[Reference]
	
	
	0.46(0.36,0.58)
	<0.001
	 

	Prediabetes
	79/58142
	
	2.17(1.71,2.76)
	<0.001
	
	1.00[Reference]
	
	 

	T2DM
	71/52786
	
	1.90(1.47,2.45)
	<0.001
	
	0.87(0.63,1.21)
	0.409
	 

	High genetic risk
	
	
	
	
	
	
	
	 

	ADA criteria
	
	
	
	
	
	
	
	 

	Normoglycemia
	589/1,017,909
	
	1.00[Reference]
	
	
	0.74 (0.64,0.86)
	<0.001
	 

	Prediabetes
	247/236,247
	
	1.35(1.16,1.57)
	<0.001
	
	1.00[Reference]
	
	 

	T2DM
	103/53,017
	
	2.15(1.73,2.67)
	<0.001
	
	1.59(1.26,2.01)
	<0.001
	 

	WHO/IEC criteria
	
	
	
	
	
	
	
	 

	Normoglycemia
	748/1194850
	
	1.00[Reference]
	
	
	0.56(0.45,0.71)
	<0.001
	 

	Prediabetes
	88/59305
	
	1.78(1.42,2.22)
	<0.001
	
	1.00[Reference]
	
	 

	T2DM
	103/53017
	
	2.08(1.68,2.57)
	<0.001
	
	1.17 (0.88,1.56)
	0.281
	 



*Adjusted for age, male, BMI, ethnicity, sun exposure time, Townsend deprivation index, university degree, physical activity, smoking status, alcohol consumption status, healthy diet score, healthy sleep score, history of cancer, history of heart failure and history of dyslipidemia. P values for interaction indicate the statistical significance of the multiplicative interaction between glycemic status (defined by ADA criteria or WHO/IEC criteria) and polygenic risk stratification (tertiles). Results were as follows:
P interaction for glycemic status defined by ADA criteria with genetic risk subgroups: 0.117.
P interaction for glycemic status defined by WHO/IEC criteria with genetic risk subgroups: 0.087.
Abbreviations: ADA, American Diabetes Association; WHO, World Health Organization; IEC, International Expert Committee; HR, hazard ratio; CI, confidence interval; T2DM, type 2 diabetes mellitus; BMI, body mass index; Sun exposure time: Range 0–24 h/day; Physical activity, defined by metabolic equivalent of task, range 0–21; positively correlated with weekly physical activity.; Healthy diet score: Range 0–5 points, positively linked with the level of adherence to a healthy diet; Healthy sleep score: Range 0–5 points; positively connected with the degree of adherence to a healthy sleep pattern.


[bookmark: OLE_LINK7]Supplementary Table 12. Relationship of different glycemic states, the risk of all-cause mortality under diverse prediabetes criteria and genetic risk stratifications.
	 
	Cases/Person-years
	 
	Normal as ref
	 
	Prediabetes as ref
	 
	P for interaction

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

	Low genetic risk
	 
	 
	 
	 
	 
	 
	 
	 

	ADA criteria
	
	
	
	
	
	
	 
	0.375

	Normoglycemia
	3,451/1,006,947
	
	1.00[Reference]
	
	
	0.79(0.74,0.84)
	<0.001
	 

	Prediabetes
	1,284/226,352
	
	1.27(1.19,1.35)
	<0.001
	
	1.00[Reference]
	
	 

	T2DM
	339/46,085
	
	1.49(1.33,1.68)
	<0.001
	
	1.18(1.05,1.33)
	0.007
	 

	WHO/IEC criteria
	
	
	
	
	
	
	
	0.786

	Normoglycemia
	4,364/1,178,053
	
	1.00[Reference]
	
	
	0.71(0.64,0.79)
	<0.001
	 

	Prediabetes
	371/55,245
	
	1.41(1.26,1.56)
	<0.001
	
	1.00[Reference]
	
	 

	T2DM
	339/46,085
	
	1.43(1.28,1.61)
	<0.001
	
	1.02(0.88,1.18)
	0.793
	 

	Intermediate genetic risk
	
	
	
	
	
	
	
	 

	ADA criteria
	
	
	
	
	
	
	
	 

	Normoglycemia
	3,545/1,004,574
	
	1.00[Reference]
	
	
	0.82(0.77,0.88)
	<0.001
	 

	Prediabetes
	1,246/224,881
	
	1.22(1.14,1.30)
	<0.001
	
	1.00[Reference]
	
	 

	T2DM
	359/50,896
	
	1.46(1.31,1.63)
	<0.001
	
	1.20(1.07,1.35)
	0.002
	 

	WHO/IEC criteria
	
	
	
	
	
	
	
	 

	Normoglycemia
	4,430/1,173,150
	
	1.00[Reference]
	
	
	0.75(0.67,0.83)
	<0.001
	 

	Prediabetes
	361/56,305
	
	1.34(1.20,1.49)
	<0.001
	
	1.00[Reference]
	
	 

	T2DM
	359/50,896
	
	1.42(1.27,1.58)
	<0.001
	
	1.06(0.91,1.23)
	0.445
	 

	High genetic risk
	
	
	
	
	
	
	
	 

	ADA criteria
	
	
	
	
	
	
	
	 

	Normoglycemia
	3,364/1,000,430
	
	1.00[Reference]
	
	
	0.82(0.76,0.87)
	<0.001
	 

	Prediabetes
	1,230/229,754
	
	1.23(1.15,1.31)
	<0.001
	
	1.00[Reference]
	
	 

	T2DM
	357/51,341
	
	1.48(1.33,1.66)
	<0.001
	
	1.21(1.08,1.36)
	0.002
	 

	WHO/IEC criteria
	
	
	
	
	
	
	
	 

	Normoglycemia
	4,219/1,172,838
	
	1.00[Reference]
	
	
	0.71(0.64,0.79)
	<0.001
	 

	Prediabetes
	375/57,346
	
	1.41(1.26,1.56)
	<0.001
	
	1.00[Reference]
	
	 

	T2DM
	357/51,341
	
	1.44(1.29,1.61)
	<0.001
	
	1.03(0.89,1.19)
	0.737
	 



*Adjusted for age, male, BMI, ethnicity, sun exposure time, Townsend deprivation index, university degree, physical activity, smoking status, alcohol consumption status, healthy diet score, healthy sleep score, history of cancer, history of heart failure and history of dyslipidemia. P values for interaction indicate the statistical significance of the multiplicative interaction between glycemic status (defined by ADA criteria or WHO/IEC criteria) and polygenic risk stratification (tertiles). Results were as follows:
P interaction for glycemic status defined by ADA criteria with genetic risk subgroups: 0.375.
P interaction for glycemic status defined by WHO/IEC criteria with genetic risk subgroups: 0.786.
Abbreviations: ADA, American Diabetes Association; WHO, World Health Organization; IEC, International Expert Committee; HR, hazard ratio; CI, confidence interval; T2DM, type 2 diabetes mellitus; BMI, body mass index; Sun exposure time: Range 0–24 h/day; Physical activity, defined by metabolic equivalent of task, range 0–21; positively correlated with weekly physical activity.; Healthy diet score: Range 0–5 points, positively linked with the level of adherence to a healthy diet; Healthy sleep score: Range 0–5 points; positively connected with the degree of adherence to a healthy sleep pattern.



[bookmark: _Hlk195986645][bookmark: OLE_LINK1]Supplementary Table   13. Subgroup analyses of the associations between glycemic status and the risk of cardiovascular disease in the UKB cohort (ADA criteria)
	Subgroup
	Groups
	P for interaction

	
	Normoglycemia
	Prediabetes
	T2DM
	

	Age (years)
	
	
	
	<0.001

	< 65
	1.00 [Reference]
	1.34 (1.31, 1.37)
	1.97 (1.90, 2.05)
	

	≥ 65
	1.00 [Reference]
	1.06 (1.03, 1.10)
	1.44 (1.36, 1.53)
	

	Sex
	
	
	
	0.453

	Female
	1.00 [Reference]
	1.27 (1.23, 1.30)
	1.78 (1.69, 1.87)
	

	Male
	1.00 [Reference]
	1.24 (1.21, 1.27)
	1.81 (1.73, 1.88)
	

	Ethnic
	
	
	
	<0.001

	White people
	1.00 [Reference]
	1.26 (1.15, 1.38)
	2.19 (1.97, 2.44)
	

	Others
	1.00 [Reference]
	1.25 (1.23, 1.28)
	1.75 (1.70, 1.81)
	

	Obesity
	
	
	
	0.005

	No
	1.00 [Reference]
	1.28 (1.25, 1.31)
	1.81 (1.73, 1.88)
	

	Yes
	1.00 [Reference]
	1.19 (1.15, 1.23)
	1.76 (1.68, 1.85)
	

	Townsend deprivation index
	
	
	
	0.008

	< 50%
	1.00 [Reference]
	1.24 (1.20, 1.27)
	1.71 (1.64, 1.79)
	

	≥ 50%
	1.00 [Reference]
	1.28 (1.24, 1.31)
	1.89 (1.80, 1.97)
	

	College/university degree
	
	
	
	0.002

	No
	1.00 [Reference]
	1.27 (1.24, 1.31)
	1.83 (1.74, 1.91)
	

	Yes
	1.00 [Reference]
	1.28 (1.23, 1.33)
	1.82 (1.71, 1.94)
	

	Unknown
	1.00 [Reference]
	1.17 (1.13, 1.22)
	1.69 (1.59, 1.79)
	

	Smoking status
	
	
	
	0.148

	Never smokers
	1.00 [Reference]
	1.25 (1.21, 1.29)
	1.82 (1.74, 1.91)
	

	Former smokers
	1.00 [Reference]
	1.32 (1.26, 1.38)
	1.84 (1.69, 2.00)
	

	Current smokers
	1.00 [Reference]
	1.23 (1.19, 1.27)
	1.75 (1.66, 1.84)
	

	Alcohol consumption
	
	
	
	0.03

	Abstainer
	1.00 [Reference]
	1.04 (0.92, 1.19)
	1.85 (1.53, 2.23)
	

	Light or moderate
	1.00 [Reference]
	1.27 (1.24, 1.31)
	1.77 (1.69, 1.85)
	

	Heavy or abusive
	1.00 [Reference]
	1.21 (1.15, 1.26)
	1.80 (1.67, 1.95)
	

	Unknown
	1.00 [Reference]
	1.26 (1.22, 1.31)
	1.82 (1.71, 1.92)
	

	Physical activity (METs)
	
	
	
	0.495

	< 50%
	1.00 [Reference]
	1.26 (1.22, 1.30)
	1.83 (1.75, 1.92)
	

	[bookmark: _Hlk134130771]≥ 50%
	1.00 [Reference]
	1.25 (1.22, 1.28)
	1.76 (1.69, 1.84)
	

	Healthy diet score
	
	
	
	0.003

	< 4
	1.00 [Reference]
	1.27 (1.25, 1.30)
	1.80 (1.74, 1.86)
	

	[bookmark: _Hlk134130808]≥ 4
	1.00 [Reference]
	1.17 (1.11, 1.22)
	1.76 (1.64, 1.89)
	

	Healthy sleep score
	
	
	
	0.15

	< 4
	1.00 [Reference]
	1.25 (1.22, 1.29)
	1.75 (1.67, 1.82)
	

	≥ 4
	1.00 [Reference]
	1.25 (1.22, 1.29)
	1.86 (1.77, 1.94)
	

	High cholesterol
	
	
	
	<0.001

	No
	1.00 [Reference]
	1.27 (1.24, 1.29)
	1.83 (1.76, 1.89)
	

	Yes
	1.00 [Reference]
	1.10 (1.03, 1.17)
	1.58 (1.47, 1.70)
	

	Heart failure
	
	
	
	0.364

	No
	1.00 [Reference]
	1.25 (1.23, 1.28)
	1.79 (1.73, 1.85)
	

	Yes
	1.00 [Reference]
	0.67 (0.21, 2.11)
	2.49 (0.79, 7.83)
	



The analysis was performed in fully adjusted model (age, male, BMI, ethnicity, sun exposure time, Townsend deprivation index, university degree, physical activity, smoking status, alcohol consumption status, healthy diet score, healthy sleep score, history of cancer, history of heart failure and history of dyslipidemia, and PRS of outcomes).


Supplementary Table   14. Subgroup analyses of the associations between glycemic status and the risk of coronary heart disease in the UKB cohort (ADA criteria)
	Subgroup
	Groups
	P for interaction

	
	Normoglycemia
	Prediabetes
	T2DM
	

	Age (years)
	
	
	
	<0.001

	< 65
	1.00 [Reference]
	1.36 (1.31, 1.40)
	1.69 (1.59, 1.79)
	

	≥ 65
	1.00 [Reference]
	1.07 (1.02, 1.13)
	1.28 (1.18, 1.39)
	

	Sex
	
	
	
	0.091

	Female
	1.00 [Reference]
	1.29 (1.24, 1.35)
	1.61 (1.49, 1.73)
	

	Male
	1.00 [Reference]
	1.23 (1.18, 1.28)
	1.49 (1.41, 1.59)
	

	Ethnic
	
	
	
	0.008

	White people
	1.00 [Reference]
	1.26 (1.23, 1.30)
	1.51 (1.44, 1.59)
	

	Others
	1.00 [Reference]
	1.10 (0.95, 1.27)
	1.77 (1.49, 2.11)
	

	Obesity
	
	
	
	0.158

	No
	1.00 [Reference]
	1.28 (1.24, 1.32)
	1.53 (1.44, 1.63)
	

	Yes
	1.00 [Reference]
	1.20 (1.14, 1.27)
	1.54 (1.43, 1.66)
	

	Townsend deprivation index
	
	
	
	0.022

	< 50%
	1.00 [Reference]
	1.25 (1.21, 1.30)
	1.44 (1.35, 1.54)
	

	≥ 50%
	1.00 [Reference]
	1.26 (1.21, 1.32)
	1.64 (1.54, 1.76)
	

	College/university degree
	
	
	
	0.131

	No
	1.00 [Reference]
	1.28 (1.23, 1.33)
	1.51 (1.40, 1.62)
	

	Yes
	1.00 [Reference]
	1.28 (1.21, 1.35)
	1.61 (1.46, 1.77)
	

	Unknown
	1.00 [Reference]
	1.18 (1.12, 1.25)
	1.50 (1.38, 1.64)
	

	Smoking status
	
	
	
	0.849

	Never smokers
	1.00 [Reference]
	1.24 (1.19, 1.29)
	1.52 (1.41, 1.63)
	

	Former smokers
	1.00 [Reference]
	1.29 (1.21, 1.37)
	1.59 (1.42, 1.77)
	

	Current smokers
	1.00 [Reference]
	1.26 (1.20, 1.32)
	1.54 (1.43, 1.66)
	

	Alcohol consumption
	
	
	
	0.011

	Abstainer
	1.00 [Reference]
	0.93 (0.76, 1.14)
	1.77 (1.34, 2.34)
	

	Light or moderate
	1.00 [Reference]
	1.25 (1.21, 1.30)
	1.47 (1.37, 1.58)
	

	Heavy or abusive
	1.00 [Reference]
	1.24 (1.16, 1.32)
	1.59 (1.42, 1.78)
	

	Unknown
	1.00 [Reference]
	1.31 (1.24, 1.38)
	1.60 (1.47, 1.73)
	

	Physical activity (METs)
	
	
	
	0.009

	< 50%
	1.00 [Reference]
	1.27 (1.22, 1.33)
	1.67 (1.56, 1.79)
	

	≥ 50%
	1.00 [Reference]
	1.25 (1.20, 1.29)
	1.44 (1.35, 1.53)
	

	Healthy diet score
	
	
	
	0.005

	< 4
	1.00 [Reference]
	1.28 (1.24, 1.32)
	1.57 (1.49, 1.66)
	

	≥ 4
	1.00 [Reference]
	1.15 (1.08, 1.23)
	1.39 (1.25, 1.54)
	

	Healthy sleep score
	
	
	
	0.811

	< 4
	1.00 [Reference]
	1.26 (1.21, 1.31)
	1.52 (1.42, 1.62)
	

	≥ 4
	1.00 [Reference]
	1.26 (1.21, 1.31)
	1.56 (1.46, 1.67)
	

	High cholesterol
	
	
	
	<0.001

	No
	1.00 [Reference]
	1.27 (1.24, 1.31)
	1.57 (1.49, 1.65)
	

	Yes
	1.00 [Reference]
	1.09 (0.99, 1.19)
	1.35 (1.21, 1.50)
	

	Heart failure
	
	
	
	0.33

	No
	1.00 [Reference]
	1.26 (1.22, 1.29)
	1.54 (1.46, 1.61)
	

	Yes
	1.00 [Reference]
	0.60 (0.17, 2.11)
	2.28 (0.52, 10.13)
	



The analysis was performed in fully adjusted model (age, male, BMI, ethnicity, sun exposure time, Townsend deprivation index, university degree, physical activity, smoking status, alcohol consumption status, healthy diet score, healthy sleep score, history of cancer, history of heart failure and history of dyslipidemia, and PRS of outcomes).


Supplementary Table   15. Subgroup analyses of the associations between glycemic status and the risk of myocardial infarction in the UKB cohort (ADA criteria)
	Subgroup
	Groups
	P for interaction

	
	Normoglycemia
	Prediabetes
	T2DM
	

	Age (years)
	
	
	
	<0.001

	< 65
	1.00 [Reference]
	1.39 (1.34, 1.45)
	1.69 (1.58, 1.82)
	

	≥ 65
	1.00 [Reference]
	1.09 (1.03, 1.15)
	1.34 (1.22, 1.47)
	

	Sex
	
	
	
	0.495

	Female
	1.00 [Reference]
	1.30 (1.24, 1.37)
	1.61 (1.46, 1.76)
	

	Male
	1.00 [Reference]
	1.26 (1.21, 1.32)
	1.53 (1.42, 1.64)
	

	Ethnic
	
	
	
	0.642

	White people
	1.00 [Reference]
	1.28 (1.24, 1.33)
	1.56 (1.47, 1.65)
	

	Others
	1.00 [Reference]
	1.17 (0.96, 1.42)
	1.47 (1.14, 1.89)
	

	Obesity
	
	
	
	0.569

	No
	1.00 [Reference]
	1.29 (1.24, 1.34)
	1.55 (1.44, 1.66)
	

	Yes
	1.00 [Reference]
	1.24 (1.16, 1.33)
	1.57 (1.43, 1.72)
	

	Townsend deprivation index
	
	
	
	0.075

	< 50%
	1.00 [Reference]
	1.28 (1.22, 1.34)
	1.46 (1.34, 1.58)
	

	≥ 50%
	1.00 [Reference]
	1.28 (1.21, 1.35)
	1.66 (1.53, 1.80)
	

	College/university degree
	
	
	
	0.427

	No
	1.00 [Reference]
	1.30 (1.23, 1.36)
	1.55 (1.42, 1.69)
	

	Yes
	1.00 [Reference]
	1.29 (1.21, 1.38)
	1.49 (1.32, 1.68)
	

	Unknown
	1.00 [Reference]
	1.21 (1.14, 1.29)
	1.58 (1.43, 1.75)
	

	Smoking status
	
	
	
	0.869

	Never smokers
	1.00 [Reference]
	1.26 (1.20, 1.33)
	1.53 (1.39, 1.68)
	

	Former smokers
	1.00 [Reference]
	1.32 (1.23, 1.42)
	1.59 (1.41, 1.80)
	

	Current smokers
	1.00 [Reference]
	1.27 (1.20, 1.34)
	1.57 (1.43, 1.72)
	

	Alcohol consumption
	
	
	
	0.003

	Abstainer
	1.00 [Reference]
	0.79 (0.61, 1.02)
	1.69 (1.19, 2.39)
	

	Light or moderate
	1.00 [Reference]
	1.27 (1.21, 1.34)
	1.52 (1.39, 1.65)
	

	Heavy or abusive
	1.00 [Reference]
	1.25 (1.16, 1.35)
	1.57 (1.37, 1.80)
	

	Unknown
	1.00 [Reference]
	1.36 (1.27, 1.45)
	1.60 (1.45, 1.78)
	

	Physical activity (METs)
	
	
	
	0.07

	< 50%
	1.00 [Reference]
	1.26 (1.19, 1.33)
	1.66 (1.52, 1.81)
	

	≥ 50%
	1.00 [Reference]
	1.29 (1.24, 1.35)
	1.48 (1.36, 1.60)
	

	Healthy diet score
	
	
	
	0.023

	< 4
	1.00 [Reference]
	1.30 (1.25, 1.35)
	1.60 (1.50, 1.71)
	

	≥ 4
	1.00 [Reference]
	1.18 (1.09, 1.28)
	1.38 (1.21, 1.57)
	

	Healthy sleep score
	
	
	
	0.429

	< 4
	1.00 [Reference]
	1.25 (1.19, 1.31)
	1.53 (1.42, 1.66)
	

	≥ 4
	1.00 [Reference]
	1.31 (1.25, 1.37)
	1.58 (1.46, 1.72)
	

	High cholesterol
	
	
	
	<0.001

	No
	1.00 [Reference]
	1.31 (1.26, 1.35)
	1.55 (1.45, 1.65)
	

	Yes
	1.00 [Reference]
	0.98 (0.86, 1.10)
	1.46 (1.27, 1.68)
	

	Heart failure
	
	
	
	0.813

	No
	1.00 [Reference]
	1.28 (1.24, 1.32)
	1.55 (1.47, 1.65)
	

	Yes
	1.00 [Reference]
	0.84 (0.23, 3.09)
	1.54 (0.32, 7.33)
	



The analysis was performed in fully adjusted model (age, male, BMI, ethnicity, sun exposure time, Townsend deprivation index, university degree, physical activity, smoking status, alcohol consumption status, healthy diet score, healthy sleep score, history of cancer, history of heart failure and history of dyslipidemia, and PRS of outcomes).


Supplementary Table   16. Subgroup analyses of the associations between glycemic status and the risk of stroke in the UKB cohort (ADA criteria)
	Subgroup
	Groups
	P for interaction

	
	Normoglycemia
	Prediabetes
	T2DM
	

	Age (years)
	
	
	
	<0.001

	< 65
	1.00 [Reference]
	1.44 (1.38, 1.50)
	1.79 (1.66, 1.93)
	

	≥ 65
	1.00 [Reference]
	1.10 (1.04, 1.16)
	1.33 (1.21, 1.46)
	

	Sex
	
	
	
	0.76

	Female
	1.00 [Reference]
	1.29 (1.23, 1.36)
	1.62 (1.48, 1.78)
	

	Male
	1.00 [Reference]
	1.32 (1.25, 1.38)
	1.58 (1.46, 1.70)
	

	Ethnic
	
	
	
	0.492

	White people
	1.00 [Reference]
	1.31 (1.26, 1.35)
	1.59 (1.49, 1.69)
	

	Others
	1.00 [Reference]
	1.18 (0.96, 1.45)
	1.67 (1.29, 2.16)
	

	Obesity
	
	
	
	0.177

	No
	1.00 [Reference]
	1.33 (1.28, 1.38)
	1.60 (1.49, 1.72)
	

	Yes
	1.00 [Reference]
	1.23 (1.14, 1.32)
	1.58 (1.43, 1.74)
	

	Townsend deprivation index
	
	
	
	0.008

	< 50%
	1.00 [Reference]
	1.25 (1.20, 1.31)
	1.49 (1.38, 1.62)
	

	≥ 50%
	1.00 [Reference]
	1.37 (1.30, 1.44)
	1.71 (1.57, 1.86)
	

	College/university degree
	
	
	
	0.43

	No
	1.00 [Reference]
	1.31 (1.25, 1.38)
	1.57 (1.44, 1.72)
	

	Yes
	1.00 [Reference]
	1.34 (1.25, 1.44)
	1.58 (1.39, 1.78)
	

	Unknown
	1.00 [Reference]
	1.23 (1.16, 1.32)
	1.61 (1.45, 1.78)
	

	Smoking status
	
	
	
	0.074

	Never smokers
	1.00 [Reference]
	1.27 (1.20, 1.34)
	1.56 (1.42, 1.72)
	

	Former smokers
	1.00 [Reference]
	1.43 (1.33, 1.54)
	1.72 (1.52, 1.96)
	

	Current smokers
	1.00 [Reference]
	1.27 (1.20, 1.34)
	1.57 (1.43, 1.72)
	

	Alcohol consumption
	
	
	
	0.056

	Abstainer
	1.00 [Reference]
	0.91 (0.71, 1.16)
	1.64 (1.16, 2.32)
	

	Light or moderate
	1.00 [Reference]
	1.31 (1.24, 1.37)
	1.56 (1.43, 1.70)
	

	Heavy or abusive
	1.00 [Reference]
	1.29 (1.19, 1.39)
	1.69 (1.47, 1.94)
	

	Unknown
	1.00 [Reference]
	1.35 (1.27, 1.45)
	1.61 (1.44, 1.78)
	

	Physical activity (METs)
	
	
	
	0.273

	< 50%
	1.00 [Reference]
	1.30 (1.23, 1.37)
	1.68 (1.54, 1.83)
	

	≥ 50%
	1.00 [Reference]
	1.31 (1.25, 1.37)
	1.53 (1.42, 1.66)
	

	Healthy diet score
	
	
	
	0.005

	< 4
	1.00 [Reference]
	1.34 (1.29, 1.39)
	1.64 (1.53, 1.75)
	

	≥ 4
	1.00 [Reference]
	1.17 (1.08, 1.27)
	1.44 (1.26, 1.64)
	

	Healthy sleep score
	
	
	
	0.725

	< 4
	1.00 [Reference]
	1.29 (1.23, 1.35)
	1.58 (1.45, 1.71)
	

	≥ 4
	1.00 [Reference]
	1.32 (1.26, 1.39)
	1.62 (1.49, 1.77)
	

	High cholesterol
	
	
	
	<0.001

	No
	1.00 [Reference]
	1.33 (1.29, 1.38)
	1.58 (1.48, 1.68)
	

	Yes
	1.00 [Reference]
	0.99 (0.88, 1.13)
	1.55 (1.35, 1.79)
	

	Heart failure
	
	
	
	0.718

	No
	1.00 [Reference]
	1.30 (1.26, 1.35)
	1.59 (1.50, 1.69)
	

	Yes
	1.00 [Reference]
	0.79 (0.22, 2.80)
	1.70 (0.39, 7.36)
	



The analysis was performed in fully adjusted model (age, male, BMI, ethnicity, sun exposure time, Townsend deprivation index, university degree, physical activity, smoking status, alcohol consumption status, healthy diet score, healthy sleep score, history of cancer, history of heart failure and history of dyslipidemia, and PRS of outcomes).


Supplementary Table   17. Subgroup analyses of the associations between glycemic status and the risk of primary hypertension in the UKB cohort (ADA criteria)
	Subgroup
	Groups
	P for interaction

	
	Normoglycemia
	Prediabetes
	T2DM
	

	Age (years)
	
	
	
	<0.001

	< 65
	1.00 [Reference]
	1.37 (1.34, 1.41)
	2.09 (2.01, 2.18)
	

	≥ 65
	1.00 [Reference]
	1.08 (1.05, 1.13)
	1.51 (1.43, 1.60)
	

	Sex
	
	
	
	0.437

	Female
	1.00 [Reference]
	1.28 (1.24, 1.31)
	1.85 (1.76, 1.94)
	

	Male
	1.00 [Reference]
	1.28 (1.24, 1.32)
	1.93 (1.85, 2.01)
	

	Ethnic
	
	
	
	0.002

	White people
	1.00 [Reference]
	1.28 (1.25, 1.30)
	1.85 (1.79, 1.92)
	

	Others
	1.00 [Reference]
	1.30 (1.18, 1.43)
	2.28 (2.04, 2.56)
	

	Obesity
	
	
	
	0.223

	No
	1.00 [Reference]
	1.29 (1.26, 1.32)
	1.90 (1.82, 1.99)
	

	Yes
	1.00 [Reference]
	1.24 (1.19, 1.29)
	1.87 (1.78, 1.97)
	

	Townsend deprivation index
	
	
	
	0.011

	< 50%
	1.00 [Reference]
	1.26 (1.23, 1.30)
	1.80 (1.72, 1.89)
	

	≥ 50%
	1.00 [Reference]
	1.30 (1.26, 1.34)
	1.99 (1.90, 2.08)
	

	College/university degree
	
	
	
	<0.001

	No
	1.00 [Reference]
	1.29 (1.26, 1.33)
	1.95 (1.86, 2.04)
	

	Yes
	1.00 [Reference]
	1.32 (1.26, 1.37)
	1.90 (1.78, 2.03)
	

	Unknown
	1.00 [Reference]
	1.19 (1.14, 1.24)
	1.76 (1.65, 1.87)
	

	Smoking status
	
	
	
	0.12

	Never smokers
	1.00 [Reference]
	1.28 (1.24, 1.32)
	1.93 (1.84, 2.03)
	

	Former smokers
	1.00 [Reference]
	1.34 (1.27, 1.41)
	1.94 (1.78, 2.12)
	

	Current smokers
	1.00 [Reference]
	1.25 (1.20, 1.29)
	1.82 (1.73, 1.92)
	

	Alcohol consumption
	
	
	
	0.041

	Abstainer
	1.00 [Reference]
	1.04 (0.91, 1.20)
	1.94 (1.60, 2.36)
	

	Light or moderate
	1.00 [Reference]
	1.30 (1.26, 1.34)
	1.88 (1.79, 1.97)
	

	Heavy or abusive
	1.00 [Reference]
	1.24 (1.18, 1.30)
	1.90 (1.75, 2.06)
	

	Unknown
	1.00 [Reference]
	1.29 (1.23, 1.34)
	1.90 (1.79, 2.01)
	

	Physical activity (METs)
	
	
	
	0.497

	< 50%
	1.00 [Reference]
	1.29 (1.25, 1.33)
	1.93 (1.84, 2.03)
	

	≥ 50%
	1.00 [Reference]
	1.27 (1.24, 1.30)
	1.86 (1.78, 1.94)
	

	Healthy diet score
	
	
	
	0.058

	< 4
	1.00 [Reference]
	1.29 (1.26, 1.32)
	1.90 (1.83, 1.97)
	

	≥ 4
	1.00 [Reference]
	1.21 (1.15, 1.27)
	1.83 (1.70, 1.97)
	

	Healthy sleep score
	
	
	
	0.265

	< 4
	1.00 [Reference]
	1.27 (1.23, 1.31)
	1.85 (1.77, 1.93)
	

	≥ 4
	1.00 [Reference]
	1.28 (1.25, 1.32)
	1.95 (1.86, 2.05)
	

	High cholesterol
	
	
	
	<0.001

	No
	1.00 [Reference]
	1.30 (1.27, 1.32)
	1.91 (1.84, 1.99)
	

	Yes
	1.00 [Reference]
	1.08 (1.01, 1.16)
	1.72 (1.59, 1.85)
	

	Heart failure
	
	
	
	0.764

	No
	1.00 [Reference]
	1.28 (1.25, 1.30)
	1.89 (1.83, 1.95)
	

	Yes
	1.00 [Reference]
	0.84 (0.24, 2.97)
	1.95 (0.57, 6.64)
	



The analysis was performed in fully adjusted model (age, male, BMI, ethnicity, sun exposure time, Townsend deprivation index, university degree, physical activity, smoking status, alcohol consumption status, healthy diet score, healthy sleep score, history of cancer, history of heart failure and history of dyslipidemia, and PRS of outcomes).


Supplementary Table   18. Subgroup analyses of the associations between glycemic status and the risk of cardiovascular disease mortality in the UKB cohort (ADA criteria)
	Subgroup
	Groups
	P for interaction

	
	Normoglycemia
	Prediabetes
	T2DM
	

	Age (years)
	
	
	
	0.01

	< 65
	1.00 [Reference]
	1.58 (1.39, 1.79)
	2.76 (2.31, 3.29)
	

	≥ 65
	1.00 [Reference]
	1.50 (1.30, 1.74)
	1.76 (1.39, 2.23)
	

	Sex
	
	
	
	0.525

	Female
	1.00 [Reference]
	1.67 (1.43, 1.96)
	2.44 (1.90, 3.14)
	

	Male
	1.00 [Reference]
	1.50 (1.33, 1.69)
	2.26 (1.90, 2.68)
	

	Ethnic
	
	
	
	0.005

	White people
	1.00 [Reference]
	1.60 (1.46, 1.77)
	2.31 (1.99, 2.68)
	

	Others
	1.00 [Reference]
	0.58 (0.30, 1.12)
	1.99 (1.09, 3.63)
	

	Obesity
	
	
	
	0.3

	No
	1.00 [Reference]
	1.63 (1.46, 1.82)
	2.30 (1.91, 2.76)
	

	Yes
	1.00 [Reference]
	1.38 (1.14, 1.67)
	2.29 (1.81, 2.88)
	

	Townsend deprivation index
	
	
	
	0.009

	< 50%
	1.00 [Reference]
	1.51 (1.33, 1.73)
	1.80 (1.43, 2.26)
	

	≥ 50%
	1.00 [Reference]
	1.63 (1.42, 1.87)
	2.82 (2.34, 3.40)
	

	College/university degree
	
	
	
	0.967

	No
	1.00 [Reference]
	1.57 (1.36, 1.82)
	2.32 (1.86, 2.89)
	

	Yes
	1.00 [Reference]
	1.53 (1.26, 1.87)
	2.47 (1.83, 3.32)
	

	Unknown
	1.00 [Reference]
	1.54 (1.31, 1.82)
	2.16 (1.69, 2.74)
	

	Smoking status
	
	
	
	0.651

	Never smokers
	1.00 [Reference]
	1.58 (1.35, 1.84)
	2.28 (1.80, 2.90)
	

	Former smokers
	1.00 [Reference]
	1.73 (1.45, 2.07)
	2.51 (1.91, 3.31)
	

	Current smokers
	1.00 [Reference]
	1.43 (1.21, 1.69)
	2.21 (1.76, 2.79)
	

	Alcohol consumption
	
	
	
	0.016

	Abstainer
	1.00 [Reference]
	0.79 (0.36, 1.75)
	3.57 (1.61, 7.92)
	

	Light or moderate
	1.00 [Reference]
	1.72 (1.50, 1.97)
	2.57 (2.08, 3.17)
	

	Heavy or abusive
	1.00 [Reference]
	1.26 (1.03, 1.55)
	1.62 (1.14, 2.30)
	

	Unknown
	1.00 [Reference]
	1.65 (1.37, 1.98)
	2.40 (1.86, 3.11)
	

	Physical activity (METs)
	
	
	
	0.432

	< 50%
	1.00 [Reference]
	1.50 (1.29, 1.75)
	2.48 (2.01, 3.06)
	

	≥ 50%
	1.00 [Reference]
	1.61 (1.43, 1.82)
	2.18 (1.80, 2.65)
	

	Healthy diet score
	
	
	
	0.62

	< 4
	1.00 [Reference]
	1.53 (1.37, 1.70)
	2.30 (1.96, 2.71)
	

	≥ 4
	1.00 [Reference]
	1.72 (1.39, 2.13)
	2.36 (1.73, 3.23)
	

	Healthy sleep score
	
	
	
	0.056

	< 4
	1.00 [Reference]
	1.40 (1.22, 1.61)
	2.37 (1.96, 2.87)
	

	≥ 4
	1.00 [Reference]
	1.74 (1.53, 1.99)
	2.26 (1.82, 2.81)
	

	High cholesterol
	
	
	
	0.803

	No
	1.00 [Reference]
	1.59 (1.44,1.76)
	2.27 (1.93,2.66)
	

	Yes
	1.00 [Reference]
	1.26 (0.91,1.75)
	2.36 (1.67,3.34)
	

	Heart failure
	
	
	
	0.645

	No
	1.00 [Reference]
	1.56(1.42, 1.72)
	2.32(2.01, 2.68)
	

	Yes
	1.00 [Reference]
	(0, Inf)
	(0, Inf)
	



The analysis was performed in fully adjusted model (age, male, BMI, ethnicity, sun exposure time, Townsend deprivation index, university degree, physical activity, smoking status, alcohol consumption status, healthy diet score, healthy sleep score, history of cancer, history of heart failure and history of dyslipidemia, and PRS of outcomes).


Supplementary Table   19. Subgroup analyses of the associations between glycemic status and the risk of all-cause mortality in the UKB cohort (ADA criteria)
	Subgroup
	Groups
	P for interaction

	
	Normoglycemia
	Prediabetes
	T2DM
	

	Age (years)
	
	
	
	<0.001

	< 65
	1.00 [Reference]
	1.43 (1.36, 1.50)
	1.76 (1.62, 1.91)
	

	≥ 65
	1.00 [Reference]
	1.11 (1.05, 1.18)
	1.33 (1.20, 1.48)
	

	Sex
	
	
	
	0.563

	Female
	1.00 [Reference]
	1.28 (1.21, 1.35)
	1.56 (1.41, 1.73)
	

	Male
	1.00 [Reference]
	1.33 (1.26, 1.40)
	1.61 (1.49, 1.75)
	

	Ethnic
	
	
	
	0.603

	White people
	1.00 [Reference]
	1.31 (1.26, 1.36)
	1.60 (1.49, 1.71)
	

	Others
	1.00 [Reference]
	1.16 (0.92, 1.48)
	1.46 (1.08, 1.99)
	

	Obesity
	
	
	
	0.386

	No
	1.00 [Reference]
	1.32 (1.27, 1.38)
	1.58 (1.45, 1.71)
	

	Yes
	1.00 [Reference]
	1.25 (1.16, 1.35)
	1.61 (1.45, 1.79)
	

	Townsend deprivation index
	
	
	
	0.029

	< 50%
	1.00 [Reference]
	1.28 (1.21, 1.34)
	1.47 (1.34, 1.61)
	

	≥ 50%
	1.00 [Reference]
	1.35 (1.27, 1.43)
	1.73 (1.58, 1.89)
	

	College/university degree
	
	
	
	0.165

	No
	1.00 [Reference]
	1.33 (1.26, 1.41)
	1.53 (1.38, 1.69)
	

	Yes
	1.00 [Reference]
	1.34 (1.25, 1.45)
	1.62 (1.42, 1.85)
	

	Unknown
	1.00 [Reference]
	1.21 (1.13, 1.30)
	1.62 (1.45, 1.81)
	

	Smoking status
	
	
	
	0.387

	Never smokers
	1.00 [Reference]
	1.27 (1.20, 1.35)
	1.53 (1.38, 1.70)
	

	Former smokers
	1.00 [Reference]
	1.39 (1.28, 1.50)
	1.72 (1.50, 1.98)
	

	Current smokers
	1.00 [Reference]
	1.30 (1.22, 1.38)
	1.59 (1.44, 1.76)
	

	Alcohol consumption
	
	
	
	0.004

	Abstainer
	1.00 [Reference]
	0.78 (0.58, 1.03)
	1.74 (1.19, 2.53)
	

	Light or moderate
	1.00 [Reference]
	1.30 (1.23, 1.37)
	1.53 (1.39, 1.69)
	

	Heavy or abusive
	1.00 [Reference]
	1.30 (1.20, 1.42)
	1.61 (1.38, 1.88)
	

	Unknown
	1.00 [Reference]
	1.38 (1.28, 1.48)
	1.67 (1.49, 1.87)
	

	Physical activity (METs)
	
	
	
	0.265

	< 50%
	1.00 [Reference]
	1.30 (1.22, 1.38)
	1.68 (1.53, 1.85)
	

	≥ 50%
	1.00 [Reference]
	1.31 (1.25, 1.38)
	1.52 (1.39, 1.66)
	

	Healthy diet score
	
	
	
	0.015

	< 4
	1.00 [Reference]
	1.33 (1.28, 1.39)
	1.65 (1.54, 1.78)
	

	≥ 4
	1.00 [Reference]
	1.20 (1.10, 1.31)
	1.36 (1.17, 1.58)
	

	Healthy sleep score
	
	
	
	0.602

	< 4
	1.00 [Reference]
	1.28 (1.22, 1.35)
	1.59 (1.46, 1.73)
	

	≥ 4
	1.00 [Reference]
	1.33 (1.26, 1.41)
	1.60 (1.45, 1.76)
	

	High cholesterol
	
	
	
	<0.001

	No
	1.00 [Reference]
	1.34 (1.29, 1.40)
	1.57 (1.46, 1.68)
	

	Yes
	1.00 [Reference]
	0.94 (0.82, 1.08)
	1.57 (1.34, 1.83)
	

	Heart failure
	
	
	
	0.767

	No
	1.00 [Reference]
	1.31 (1.26, 1.36)
	1.59 (1.49, 1.70)
	

	Yes
	1.00 [Reference]
	0.81 (0.22, 2.96)
	1.41 (0.29, 6.75)
	



The analysis was performed in fully adjusted model (age, male, BMI, ethnicity, sun exposure time, Townsend deprivation index, university degree, physical activity, smoking status, alcohol consumption status, healthy diet score, healthy sleep score, history of cancer, history of heart failure and history of dyslipidemia, and PRS of cardiovascular disease).


Supplementary Table   20. Subgroup analyses of the associations between glycemic status and the risk of cardiovascular disease in the UKB cohort (WHO criteria)
	Subgroup
	Groups
	P for interaction

	
	Normoglycemia
	Prediabetes
	T2DM
	

	Age (years)
	
	
	
	<0.001

	< 65
	1.00 [Reference]
	1.45 (1.39, 1.51)
	1.88 (1.81, 1.95)
	

	≥ 65
	1.00 [Reference]
	1.15 (1.09, 1.22)
	1.43 (1.35, 1.51)
	

	Sex
	
	
	
	0.556

	Female
	1.00 [Reference]
	1.36 (1.30, 1.43)
	1.71 (1.63, 1.79)
	

	Male
	1.00 [Reference]
	1.33 (1.26, 1.39)
	1.74 (1.67, 1.81)
	

	Ethnic
	
	
	
	<0.001

	White people
	1.00 [Reference]
	1.34 (1.29, 1.39)
	1.69 (1.63, 1.74)
	

	Others
	1.00 [Reference]
	1.45 (1.28, 1.64)
	2.12 (1.92, 2.35)
	

	Obesity
	
	
	
	0.854

	No
	1.00 [Reference]
	1.35 (1.30, 1.41)
	1.73 (1.66, 1.80)
	

	Yes
	1.00 [Reference]
	1.33 (1.26, 1.40)
	1.73 (1.65, 1.82)
	

	Townsend deprivation index
	
	
	
	0.028

	< 50%
	1.00 [Reference]
	1.33 (1.27, 1.39)
	1.66 (1.59, 1.73)
	

	≥ 50%
	1.00 [Reference]
	1.36 (1.30, 1.43)
	1.80 (1.72, 1.88)
	

	College/university degree
	
	
	
	0.289

	No
	1.00 [Reference]
	1.33 (1.27, 1.40)
	1.75 (1.67, 1.83)
	

	Yes
	1.00 [Reference]
	1.40 (1.31, 1.49)
	1.76 (1.65, 1.87)
	

	Unknown
	1.00 [Reference]
	1.30 (1.23, 1.39)
	1.65 (1.55, 1.75)
	

	Smoking status
	
	
	
	0.631

	Never smokers
	1.00 [Reference]
	1.35 (1.28, 1.41)
	1.76 (1.68, 1.84)
	

	Former smokers
	1.00 [Reference]
	1.39 (1.28, 1.50)
	1.73 (1.60, 1.88)
	

	Current smokers
	1.00 [Reference]
	1.32 (1.25, 1.39)
	1.68 (1.60, 1.77)
	

	Alcohol consumption
	
	
	
	0.2

	Abstainer
	1.00 [Reference]
	1.05 (0.85, 1.30)
	1.82 (1.52, 2.18)
	

	Light or moderate
	1.00 [Reference]
	1.36 (1.30, 1.43)
	1.70 (1.63, 1.78)
	

	Heavy or abusive
	1.00 [Reference]
	1.29 (1.20, 1.40)
	1.73 (1.61, 1.87)
	

	Unknown
	1.00 [Reference]
	1.38 (1.30, 1.46)
	1.74 (1.64, 1.84)
	

	Physical activity (METs)
	
	
	
	0.233

	< 50%
	1.00 [Reference]
	1.31 (1.24, 1.38)
	1.76 (1.68, 1.84)
	

	≥ 50%
	1.00 [Reference]
	1.37 (1.31, 1.43)
	1.70 (1.63, 1.77)
	

	Healthy diet score
	
	
	
	0.278

	< 4
	1.00 [Reference]
	1.36 (1.31, 1.41)
	1.72 (1.66, 1.78)
	

	≥ 4
	1.00 [Reference]
	1.28 (1.18, 1.38)
	1.74 (1.62, 1.87)
	

	Healthy sleep score
	
	
	
	0.045

	< 4
	1.00 [Reference]
	1.36 (1.30, 1.42)
	1.67 (1.60, 1.74)
	

	≥ 4
	1.00 [Reference]
	1.33 (1.27, 1.40)
	1.80 (1.72, 1.88)
	

	High cholesterol
	
	
	
	0.02

	No
	1.00 [Reference]
	1.36 (1.31, 1.41)
	1.75 (1.69, 1.82)
	

	Yes
	1.00 [Reference]
	1.22 (1.11, 1.35)
	1.60 (1.49, 1.72)
	

	Heart failure
	
	
	
	0.695

	No
	1.00 [Reference]
	1.34 (1.30, 1.39)
	1.72 (1.67, 1.78)
	

	Yes
	1.00 [Reference]
	1.56 (0.28, 8.71)
	2.79 (0.93, 8.32)
	



The analysis was performed in fully adjusted model (age, male, BMI, ethnicity, sun exposure time, Townsend deprivation index, university degree, physical activity, smoking status, alcohol consumption status, healthy diet score, healthy sleep score, history of cancer, history of heart failure and history of dyslipidemia, and PRS of outcomes).


Supplementary Table   21. Subgroup analyses of the associations between glycemic status and the risk of coronary heart disease in the UKB cohort (WHO criteria)
	Subgroup
	Groups
	P for interaction

	
	Normoglycemia
	Prediabetes
	T2DM
	

	Age (years)
	
	
	
	<0.001

	< 65
	1.00 [Reference]
	1.48 (1.40, 1.57)
	1.61 (1.52, 1.70)
	

	≥ 65
	1.00 [Reference]
	1.20 (1.11, 1.30)
	1.27 (1.18, 1.38)
	

	Sex
	
	
	
	0.013

	Female
	1.00 [Reference]
	1.47 (1.37, 1.57)
	1.54 (1.43, 1.66)
	

	Male
	1.00 [Reference]
	1.30 (1.21, 1.38)
	1.44 (1.36, 1.53)
	

	Ethnic
	
	
	
	0.045

	White people
	1.00 [Reference]
	1.37 (1.31, 1.44)
	1.45 (1.38, 1.52)
	

	Others
	1.00 [Reference]
	1.47 (1.20, 1.79)
	1.81 (1.54, 2.14)
	

	Obesity
	
	
	
	0.942

	No
	1.00 [Reference]
	1.37 (1.30, 1.45)
	1.47 (1.39, 1.56)
	

	Yes
	1.00 [Reference]
	1.38 (1.27, 1.49)
	1.50 (1.39, 1.61)
	

	Townsend deprivation index
	
	
	
	0.026

	< 50%
	1.00 [Reference]
	1.36 (1.28, 1.45)
	1.39 (1.30, 1.48)
	

	≥ 50%
	1.00 [Reference]
	1.39 (1.29, 1.49)
	1.58 (1.48, 1.69)
	

	College/university degree
	
	
	
	0.462

	No
	1.00 [Reference]
	1.34 (1.25, 1.43)
	1.44 (1.35, 1.55)
	

	Yes
	1.00 [Reference]
	1.44 (1.31, 1.58)
	1.57 (1.43, 1.73)
	

	Unknown
	1.00 [Reference]
	1.36 (1.25, 1.48)
	1.45 (1.34, 1.58)
	

	Smoking status
	
	
	
	0.975

	Never smokers
	1.00 [Reference]
	1.39 (1.30, 1.50)
	1.47 (1.37, 1.58)
	

	Former smokers
	1.00 [Reference]
	1.34 (1.21, 1.49)
	1.50 (1.34, 1.67)
	

	Current smokers
	1.00 [Reference]
	1.36 (1.26, 1.47)
	1.48 (1.38, 1.59)
	

	Alcohol consumption
	
	
	
	0.087

	Abstainer
	1.00 [Reference]
	1.05 (0.76, 1.45)
	1.81 (1.39, 2.37)
	

	Light or moderate
	1.00 [Reference]
	1.35 (1.26, 1.44)
	1.42 (1.32, 1.52)
	

	Heavy or abusive
	1.00 [Reference]
	1.34 (1.20, 1.49)
	1.54 (1.37, 1.72)
	

	Unknown
	1.00 [Reference]
	1.47 (1.36, 1.60)
	1.52 (1.40, 1.64)
	

	Physical activity (METs)
	
	
	
	0.009

	< 50%
	1.00 [Reference]
	1.38 (1.29, 1.49)
	1.60 (1.50, 1.72)
	

	≥ 50%
	1.00 [Reference]
	1.37 (1.29, 1.45)
	1.39 (1.30, 1.48)
	

	Healthy diet score
	
	
	
	0.145

	< 4
	1.00 [Reference]
	1.39 (1.32, 1.46)
	1.51 (1.43, 1.59)
	

	≥ 4
	1.00 [Reference]
	1.30 (1.17, 1.45)
	1.36 (1.22, 1.51)
	

	Healthy sleep score
	
	
	
	0.283

	< 4
	1.00 [Reference]
	1.33 (1.25, 1.42)
	1.45 (1.36, 1.55)
	

	≥ 4
	1.00 [Reference]
	1.42 (1.33, 1.52)
	1.51 (1.41, 1.62)
	

	High cholesterol
	
	
	
	0.096

	No
	1.00 [Reference]
	1.38 (1.32, 1.45)
	1.51 (1.43, 1.59)
	

	Yes
	1.00 [Reference]
	1.29 (1.12, 1.47)
	1.34 (1.21, 1.49)
	

	Heart failure
	
	
	
	0.801

	No
	1.00 [Reference]
	1.37 (1.31, 1.44)
	1.48 (1.41, 1.55)
	

	Yes
	1.00 [Reference]
	2.04 (0.28, 14.77)
	2.31 (0.56, 9.50)
	



The analysis was performed in fully adjusted model (age, male, BMI, ethnicity, sun exposure time, Townsend deprivation index, university degree, physical activity, smoking status, alcohol consumption status, healthy diet score, healthy sleep score, history of cancer, history of heart failure and history of dyslipidemia, and PRS of outcomes).


Supplementary Table   22. Subgroup analyses of the associations between glycemic status and the risk of myocardial infarction in the UKB cohort (WHO criteria)
	Subgroup
	Groups
	P for interaction

	
	Normoglycemia
	Prediabetes
	T2DM
	

	Age (years)
	
	
	
	<0.001

	< 65
	1.00 [Reference]
	1.53 (1.43, 1.64)
	1.61 (1.50, 1.73)
	

	≥ 65
	1.00 [Reference]
	1.22 (1.11, 1.34)
	1.32 (1.20, 1.45)
	

	Sex
	
	
	
	0.379

	Female
	1.00 [Reference]
	1.46 (1.34, 1.58)
	1.54 (1.40, 1.68)
	

	Male
	1.00 [Reference]
	1.36 (1.26, 1.47)
	1.47 (1.36, 1.57)
	

	Ethnic
	
	
	
	0.87

	White people
	1.00 [Reference]
	1.40 (1.32, 1.48)
	1.49 (1.41, 1.58)
	

	Others
	1.00 [Reference]
	1.50 (1.15, 1.95)
	1.47 (1.16, 1.88)
	

	Obesity
	
	
	
	0.78

	No
	1.00 [Reference]
	1.39 (1.30, 1.48)
	1.48 (1.38, 1.59)
	

	Yes
	1.00 [Reference]
	1.44 (1.30, 1.59)
	1.52 (1.38, 1.66)
	

	Townsend deprivation index
	
	
	
	0.086

	< 50%
	1.00 [Reference]
	1.40 (1.30, 1.51)
	1.40 (1.29, 1.52)
	

	≥ 50%
	1.00 [Reference]
	1.40 (1.29, 1.53)
	1.59 (1.47, 1.72)
	

	College/university degree
	
	
	
	0.758

	No
	1.00 [Reference]
	1.36 (1.25, 1.48)
	1.48 (1.35, 1.61)
	

	Yes
	1.00 [Reference]
	1.46 (1.31, 1.64)
	1.44 (1.27, 1.62)
	

	Unknown
	1.00 [Reference]
	1.41 (1.27, 1.55)
	1.54 (1.39, 1.70)
	

	Smoking status
	
	
	
	0.883

	Never smokers
	1.00 [Reference]
	1.45 (1.33, 1.58)
	1.48 (1.35, 1.62)
	

	Former smokers
	1.00 [Reference]
	1.36 (1.21, 1.52)
	1.49 (1.32, 1.69)
	

	Current smokers
	1.00 [Reference]
	1.38 (1.25, 1.51)
	1.51 (1.38, 1.65)
	

	Alcohol consumption
	
	
	
	0.046

	Abstainer
	1.00 [Reference]
	1.08 (0.73, 1.60)
	1.82 (1.29, 2.55)
	

	Light or moderate
	1.00 [Reference]
	1.33 (1.22, 1.44)
	1.45 (1.34, 1.58)
	

	Heavy or abusive
	1.00 [Reference]
	1.34 (1.17, 1.52)
	1.52 (1.32, 1.74)
	

	Unknown
	1.00 [Reference]
	1.60 (1.45, 1.77)
	1.52 (1.38, 1.68)
	

	Physical activity (METs)
	
	
	
	0.06

	< 50%
	1.00 [Reference]
	1.36 (1.24, 1.49)
	1.60 (1.47, 1.73)
	

	≥ 50%
	1.00 [Reference]
	1.43 (1.33, 1.54)
	1.41 (1.31, 1.53)
	

	Healthy diet score
	
	
	
	0.052

	< 4
	1.00 [Reference]
	1.44 (1.35, 1.53)
	1.53 (1.44, 1.63)
	

	≥ 4
	1.00 [Reference]
	1.26 (1.11, 1.44)
	1.34 (1.18, 1.52)
	

	Healthy sleep score
	
	
	
	0.256

	< 4
	1.00 [Reference]
	1.34 (1.24, 1.45)
	1.47 (1.36, 1.59)
	

	≥ 4
	1.00 [Reference]
	1.47 (1.36, 1.59)
	1.52 (1.40, 1.65)
	

	High cholesterol
	
	
	
	0.028

	No
	1.00 [Reference]
	1.44 (1.36, 1.52)
	1.48 (1.39, 1.58)
	

	Yes
	1.00 [Reference]
	1.11 (0.91, 1.34)
	1.49 (1.30, 1.70)
	

	Heart failure
	
	
	
	0.208

	No
	1.00 [Reference]
	1.40 (1.32, 1.48)
	1.49 (1.41, 1.58)
	

	Yes
	1.00 [Reference]
	7.74 (1.22, 49.10)
	2.43 (0.45, 13.04)
	



The analysis was performed in fully adjusted model (age, male, BMI, ethnicity, sun exposure time, Townsend deprivation index, university degree, physical activity, smoking status, alcohol consumption status, healthy diet score, healthy sleep score, history of cancer, history of heart failure and history of dyslipidemia, and PRS of outcomes).


Supplementary Table   23. Subgroup analyses of the associations between glycemic status and the risk of stroke in the UKB cohort (WHO criteria)
	Subgroup
	Groups
	P for interaction

	
	Normoglycemia
	Prediabetes
	T2DM
	

	Age (years)
	
	
	
	<0.001

	< 65
	1.00 [Reference]
	1.55 (1.44, 1.66)
	1.67 (1.55, 1.80)
	

	≥ 65
	1.00 [Reference]
	1.20 (1.10, 1.32)
	1.30 (1.18, 1.42)
	

	Sex
	
	
	
	0.847

	Female
	1.00 [Reference]
	1.42 (1.30, 1.54)
	1.55 (1.42, 1.70)
	

	Male
	1.00 [Reference]
	1.40 (1.29, 1.51)
	1.50 (1.39, 1.62)
	

	Ethnic
	
	
	
	0.779

	White people
	1.00 [Reference]
	1.41 (1.33, 1.49)
	1.51 (1.42, 1.61)
	

	Others
	1.00 [Reference]
	1.34 (1.00, 1.79)
	1.63 (1.27, 2.08)
	

	Obesity
	
	
	
	0.926

	No
	1.00 [Reference]
	1.40 (1.30, 1.49)
	1.52 (1.42, 1.64)
	

	Yes
	1.00 [Reference]
	1.43 (1.29, 1.59)
	1.53 (1.39, 1.68)
	

	Townsend deprivation index
	
	
	
	0.1

	< 50%
	1.00 [Reference]
	1.36 (1.26, 1.48)
	1.44 (1.32, 1.56)
	

	≥ 50%
	1.00 [Reference]
	1.46 (1.34, 1.58)
	1.61 (1.48, 1.75)
	

	College/university degree
	
	
	
	0.713

	No
	1.00 [Reference]
	1.36 (1.25, 1.48)
	1.50 (1.37, 1.63)
	

	Yes
	1.00 [Reference]
	1.50 (1.34, 1.68)
	1.51 (1.33, 1.70)
	

	Unknown
	1.00 [Reference]
	1.38 (1.25, 1.53)
	1.55 (1.40, 1.71)
	

	Smoking status
	
	
	
	0.413

	Never smokers
	1.00 [Reference]
	1.43 (1.31, 1.56)
	1.51 (1.37, 1.65)
	

	Former smokers
	1.00 [Reference]
	1.51 (1.34, 1.70)
	1.59 (1.40, 1.80)
	

	Current smokers
	1.00 [Reference]
	1.31 (1.19, 1.44)
	1.50 (1.37, 1.65)
	

	Alcohol consumption
	
	
	
	0.106

	Abstainer
	1.00 [Reference]
	1.23 (0.85, 1.77)
	1.72 (1.22, 2.43)
	

	Light or moderate
	1.00 [Reference]
	1.33 (1.22, 1.45)
	1.48 (1.36, 1.61)
	

	Heavy or abusive
	1.00 [Reference]
	1.34 (1.17, 1.53)
	1.62 (1.41, 1.86)
	

	Unknown
	1.00 [Reference]
	1.59 (1.44, 1.76)
	1.53 (1.38, 1.70)
	

	Physical activity (METs)
	
	
	
	0.109

	< 50%
	1.00 [Reference]
	1.34 (1.22, 1.47)
	1.60 (1.47, 1.74)
	

	≥ 50%
	1.00 [Reference]
	1.45 (1.35, 1.56)
	1.46 (1.35, 1.58)
	

	Healthy diet score
	
	
	
	0.042

	< 4
	1.00 [Reference]
	1.45 (1.36, 1.54)
	1.55 (1.46, 1.66)
	

	≥ 4
	1.00 [Reference]
	1.23 (1.07, 1.41)
	1.40 (1.23, 1.59)
	

	Healthy sleep score
	
	
	
	0.772

	< 4
	1.00 [Reference]
	1.38 (1.28, 1.50)
	1.50 (1.39, 1.63)
	

	≥ 4
	1.00 [Reference]
	1.43 (1.32, 1.55)
	1.55 (1.42, 1.68)
	

	High cholesterol
	
	
	
	0.035

	No
	1.00 [Reference]
	1.44 (1.35, 1.53)
	1.50 (1.41, 1.60)
	

	Yes
	1.00 [Reference]
	1.13 (0.93, 1.37)
	1.58 (1.38, 1.81)
	

	Heart failure
	
	
	
	0.277

	No
	1.00 [Reference]
	1.40 (1.32, 1.49)
	1.52 (1.43, 1.61)
	

	Yes
	1.00 [Reference]
	6.46 (1.01, 41.47)
	2.76 (0.56, 13.49)
	



The analysis was performed in fully adjusted model (age, male, BMI, ethnicity, sun exposure time, Townsend deprivation index, university degree, physical activity, smoking status, alcohol consumption status, healthy diet score, healthy sleep score, history of cancer, history of heart failure and history of dyslipidemia, and PRS of outcomes).


Supplementary Table   24. Subgroup analyses of the associations between glycemic status and the risk of primary hypertension in the UKB cohort (WHO criteria)
	Subgroup
	Groups
	P for interaction

	
	Normoglycemia
	Prediabetes
	T2DM
	

	Age (years)
	
	
	
	<0.001

	< 65
	1.00 [Reference]
	1.48 (1.42, 1.55)
	1.99 (1.91, 2.07)
	

	≥ 65
	1.00 [Reference]
	1.18 (1.11, 1.26)
	1.49 (1.41, 1.58)
	

	Sex
	
	
	
	0.059

	Female
	1.00 [Reference]
	1.35 (1.28, 1.41)
	1.74 (1.66, 1.83)
	

	Male
	1.00 [Reference]
	1.40 (1.33, 1.47)
	1.87 (1.79, 1.96)
	

	Ethnic
	
	
	
	0.002

	White people
	1.00 [Reference]
	1.37 (1.32, 1.42)
	1.78 (1.71, 1.84)
	

	Others
	1.00 [Reference]
	1.49 (1.31, 1.70)
	2.18 (1.95, 2.43)
	

	Obesity
	
	
	
	0.932

	No
	1.00 [Reference]
	1.37 (1.32, 1.44)
	1.83 (1.75, 1.91)
	

	Yes
	1.00 [Reference]
	1.37 (1.30, 1.45)
	1.80 (1.72, 1.90)
	

	Townsend deprivation index
	
	
	
	0.031

	< 50%
	1.00 [Reference]
	1.36 (1.30, 1.42)
	1.74 (1.66, 1.82)
	

	≥ 50%
	1.00 [Reference]
	1.39 (1.32, 1.47)
	1.89 (1.81, 1.98)
	

	College/university degree
	
	
	
	0.152

	No
	1.00 [Reference]
	1.38 (1.31, 1.45)
	1.86 (1.78, 1.95)
	

	Yes
	1.00 [Reference]
	1.42 (1.33, 1.53)
	1.82 (1.70, 1.94)
	

	Unknown
	1.00 [Reference]
	1.32 (1.23, 1.41)
	1.71 (1.61, 1.82)
	

	Smoking status
	
	
	
	0.319

	Never smokers
	1.00 [Reference]
	1.37 (1.30, 1.44)
	1.85 (1.77, 1.95)
	

	Former smokers
	1.00 [Reference]
	1.45 (1.34, 1.58)
	1.82 (1.67, 1.98)
	

	Current smokers
	1.00 [Reference]
	1.34 (1.26, 1.42)
	1.76 (1.67, 1.85)
	

	Alcohol consumption
	
	
	
	0.087

	Abstainer
	1.00 [Reference]
	1.03 (0.83, 1.30)
	1.93 (1.59, 2.33)
	

	Light or moderate
	1.00 [Reference]
	1.39 (1.32, 1.46)
	1.79 (1.71, 1.88)
	

	Heavy or abusive
	1.00 [Reference]
	1.30 (1.20, 1.41)
	1.84 (1.70, 1.99)
	

	Unknown
	1.00 [Reference]
	1.42 (1.34, 1.52)
	1.81 (1.71, 1.92)
	

	Physical activity (METs)
	
	
	
	0.395

	< 50%
	1.00 [Reference]
	1.35 (1.28, 1.42)
	1.84 (1.75, 1.94)
	

	≥ 50%
	1.00 [Reference]
	1.39 (1.33, 1.46)
	1.79 (1.71, 1.86)
	

	Healthy diet score
	
	
	
	0.217

	< 4
	1.00 [Reference]
	1.39 (1.34, 1.45)
	1.81 (1.75, 1.88)
	

	≥ 4
	1.00 [Reference]
	1.29 (1.19, 1.40)
	1.79 (1.67, 1.93)
	

	Healthy sleep score
	
	
	
	0.19

	< 4
	1.00 [Reference]
	1.39 (1.33, 1.46)
	1.77 (1.69, 1.85)
	

	≥ 4
	1.00 [Reference]
	1.35 (1.29, 1.42)
	1.87 (1.78, 1.96)
	

	High cholesterol
	
	
	
	0.004

	No
	1.00 [Reference]
	1.40 (1.35, 1.45)
	1.83 (1.77, 1.90)
	

	Yes
	1.00 [Reference]
	1.18 (1.06, 1.31)
	1.70 (1.58, 1.83)
	

	Heart failure
	
	
	
	0.724

	No
	1.00 [Reference]
	1.37 (1.33, 1.42)
	1.81 (1.75, 1.87)
	

	Yes
	1.00 [Reference]
	2.62 (0.57, 12.10)
	2.04 (0.65, 6.37)
	



The analysis was performed in fully adjusted model (age, male, BMI, ethnicity, sun exposure time, Townsend deprivation index, university degree, physical activity, smoking status, alcohol consumption status, healthy diet score, healthy sleep score, history of cancer, history of heart failure and history of dyslipidemia, and PRS of outcomes).


[bookmark: OLE_LINK5]Supplementary Table   25. Subgroup analyses of the associations between glycemic status and the risk of cardiovascular disease mortality in the UKB cohort (WHO criteria)
	Subgroup
	Groups
	P for interaction

	
	Normoglycemia
	Prediabetes
	T2DM
	

	Age (years)
	
	
	
	0.012

	< 65
	1.00 [Reference]
	2.02 (1.67, 2.44)
	2.55 (2.14, 3.04)
	

	≥ 65
	1.00 [Reference]
	2.17 (1.77, 2.64)
	1.69 (1.34, 2.13)
	

	Sex
	
	
	
	0.086

	Female
	1.00 [Reference]
	2.53 (2.05, 3.12)
	2.32 (1.81, 2.97)
	

	Male
	1.00 [Reference]
	1.85 (1.54, 2.22)
	2.11 (1.78, 2.50)
	

	Ethnic
	
	
	
	0.064

	White people
	1.00 [Reference]
	2.16 (1.88, 2.49)
	2.16 (1.86, 2.49)
	

	Others
	1.00 [Reference]
	0.84 (0.33, 2.14)
	2.34 (1.31, 4.17)
	

	Obesity
	
	
	
	0.661

	No
	1.00 [Reference]
	2.02 (1.70, 2.40)
	2.12 (1.77, 2.55)
	

	Yes
	1.00 [Reference]
	2.29 (1.80, 2.90)
	2.29 (1.83, 2.86)
	

	Townsend deprivation index
	
	
	
	0.003

	< 50%
	1.00 [Reference]
	1.93 (1.58, 2.36)
	1.67 (1.34, 2.09)
	

	≥ 50%
	1.00 [Reference]
	2.30 (1.90, 2.79)
	2.68 (2.24, 3.22)
	

	College/university degree
	
	
	
	0.85

	No
	1.00 [Reference]
	1.97 (1.58, 2.45)
	2.16 (1.74, 2.68)
	

	Yes
	1.00 [Reference]
	2.09 (1.55, 2.82)
	2.33 (1.74, 3.13)
	

	Unknown
	1.00 [Reference]
	2.26 (1.81, 2.83)
	2.05 (1.62, 2.59)
	

	Smoking status
	
	
	
	0.99

	Never smokers
	1.00 [Reference]
	2.20 (1.76, 2.76)
	2.16 (1.71, 2.73)
	

	Former smokers
	1.00 [Reference]
	2.03 (1.56, 2.63)
	2.23 (1.70, 2.91)
	

	Current smokers
	1.00 [Reference]
	2.08 (1.64, 2.63)
	2.14 (1.71, 2.69)
	

	Alcohol consumption
	
	
	
	0.076

	Abstainer
	1.00 [Reference]
	0.70 (0.17, 2.96)
	3.70 (1.70, 8.06)
	

	Light or moderate
	1.00 [Reference]
	2.15 (1.76, 2.64)
	2.33 (1.90, 2.86)
	

	Heavy or abusive
	1.00 [Reference]
	1.76 (1.29, 2.40)
	1.59 (1.12, 2.26)
	

	Unknown
	1.00 [Reference]
	2.41 (1.88, 3.07)
	2.27 (1.77, 2.92)
	

	Physical activity (METs)
	
	
	
	0.163

	< 50%
	1.00 [Reference]
	1.83 (1.46, 2.30)
	2.33 (1.90, 2.86)
	

	≥ 50%
	1.00 [Reference]
	2.29 (1.93, 2.73)
	2.05 (1.69, 2.48)
	

	Healthy diet score
	
	
	
	0.987

	< 4
	1.00 [Reference]
	2.11 (1.81, 2.47)
	2.18 (1.86, 2.56)
	

	≥ 4
	1.00 [Reference]
	2.06 (1.51, 2.81)
	2.14 (1.58, 2.90)
	

	Healthy sleep score
	
	
	
	0.013

	< 4
	1.00 [Reference]
	1.71 (1.39, 2.11)
	2.27 (1.88, 2.75)
	

	≥ 4
	1.00 [Reference]
	2.54 (2.11, 3.06)
	2.08 (1.68, 2.57)
	

	High cholesterol
	
	
	
	0.833

	No
	1.00 [Reference]
	2.08 (1.80,2.41)
	2.12 (1.81,2.48)
	

	Yes
	1.00 [Reference]
	2.21 (1.46,3.34)
	2.43 (1.75,3.39)
	

	Heart failure
	
	
	
	0.645

	No
	1.00 [Reference]
	2.10 (1.82,2.41)
	2.182 (1.89,2.51)
	

	Yes
	1.00 [Reference]
	(0,Inf)
	(0,Inf)
	



The analysis was performed in fully adjusted model (age, male, BMI, ethnicity, sun exposure time, Townsend deprivation index, university degree, physical activity, smoking status, alcohol consumption status, healthy diet score, healthy sleep score, history of cancer, history of heart failure and history of dyslipidemia, and PRS of outcomes).


Supplementary Table   26. Subgroup analyses of the associations between glycemic status and the risk of all-cause mortality in the UKB cohort (WHO criteria)
	Subgroup
	Groups
	P for interaction

	
	Normoglycemia
	Prediabetes
	T2DM
	

	Age (years)
	
	
	
	<0.001

	< 65
	1.00 [Reference]
	1.59 (1.47, 1.72)
	1.66 (1.53, 1.80)
	

	≥ 65
	1.00 [Reference]
	1.27 (1.15, 1.40)
	1.31 (1.19, 1.45)
	

	Sex
	
	
	
	0.761

	Female
	1.00 [Reference]
	1.49 (1.36, 1.63)
	1.50 (1.36, 1.66)
	

	Male
	1.00 [Reference]
	1.43 (1.31, 1.56)
	1.53 (1.41, 1.66)
	

	Ethnic
	
	
	
	0.803

	White people
	1.00 [Reference]
	1.46 (1.37, 1.56)
	1.52 (1.43, 1.63)
	

	Others
	1.00 [Reference]
	1.32 (0.95, 1.84)
	1.44 (1.08, 1.93)
	

	Obesity
	
	
	
	0.543

	No
	1.00 [Reference]
	1.43 (1.33, 1.54)
	1.50 (1.39, 1.63)
	

	Yes
	1.00 [Reference]
	1.53 (1.37, 1.71)
	1.57 (1.41, 1.74)
	

	Townsend deprivation index
	
	
	
	0.064

	< 50%
	1.00 [Reference]
	1.42 (1.31, 1.55)
	1.41 (1.29, 1.55)
	

	≥ 50%
	1.00 [Reference]
	1.50 (1.37, 1.64)
	1.64 (1.50, 1.79)
	

	College/university degree
	
	
	
	0.626

	No
	1.00 [Reference]
	1.43 (1.31, 1.57)
	1.45 (1.32, 1.60)
	

	Yes
	1.00 [Reference]
	1.54 (1.36, 1.75)
	1.55 (1.36, 1.77)
	

	Unknown
	1.00 [Reference]
	1.41 (1.26, 1.57)
	1.57 (1.41, 1.75)
	

	Smoking status
	
	
	
	0.678

	Never smokers
	1.00 [Reference]
	1.49 (1.35, 1.64)
	1.48 (1.33, 1.64)
	

	Former smokers
	1.00 [Reference]
	1.51 (1.33, 1.71)
	1.60 (1.40, 1.84)
	

	Current smokers
	1.00 [Reference]
	1.38 (1.25, 1.53)
	1.52 (1.38, 1.68)
	

	Alcohol consumption
	
	
	
	0.034

	Abstainer
	1.00 [Reference]
	1.16 (0.76, 1.76)
	1.89 (1.31, 2.75)
	

	Light or moderate
	1.00 [Reference]
	1.38 (1.26, 1.51)
	1.46 (1.33, 1.61)
	

	Heavy or abusive
	1.00 [Reference]
	1.34 (1.16, 1.56)
	1.54 (1.32, 1.79)
	

	Unknown
	1.00 [Reference]
	1.70 (1.52, 1.89)
	1.58 (1.42, 1.77)
	

	Physical activity (METs)
	
	
	
	0.136

	< 50%
	1.00 [Reference]
	1.40 (1.26, 1.54)
	1.61 (1.46, 1.77)
	

	≥ 50%
	1.00 [Reference]
	1.50 (1.39, 1.63)
	1.46 (1.33, 1.59)
	

	Healthy diet score
	
	
	
	0.016

	< 4
	1.00 [Reference]
	1.50 (1.40, 1.61)
	1.58 (1.47, 1.69)
	

	≥ 4
	1.00 [Reference]
	1.28 (1.10, 1.48)
	1.32 (1.14, 1.52)
	

	Healthy sleep score
	
	
	
	0.475

	< 4
	1.00 [Reference]
	1.40 (1.29, 1.53)
	1.52 (1.39, 1.66)
	

	≥ 4
	1.00 [Reference]
	1.51 (1.39, 1.65)
	1.53 (1.39, 1.68)
	

	High cholesterol
	
	
	
	0.004

	No
	1.00 [Reference]
	1.50 (1.41, 1.60)
	1.49 (1.39, 1.60)
	

	Yes
	1.00 [Reference]
	1.07 (0.86, 1.33)
	1.61 (1.38, 1.87)
	

	Heart failure
	
	
	
	0.213

	No
	1.00 [Reference]
	1.45 (1.37, 1.55)
	1.52 (1.42, 1.62)
	

	Yes
	1.00 [Reference]
	8.50 (1.22, 59.46)
	2.44 (0.43, 13.76)
	



The analysis was performed in fully adjusted model (age, male, BMI, ethnicity, sun exposure time, Townsend deprivation index, university degree, physical activity, smoking status, alcohol consumption status, healthy diet score, healthy sleep score, history of cancer, history of heart failure and history of dyslipidemia, and PRS of cardiovascular disease).




[bookmark: _Hlk157192376]Supplementary Table   27. Long-term events for patients with normoglycemia, T2DM and prediabetes using ADA criteria or WHO/IEC criteria after excluding those occurring outcomes within the first year in the UKB cohort (n =276,079).

	

	Cases/Person-years
	Normal as ref
	Prediabetes as ref

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

	Cardiovascular disease
	
	
	
	
	
	

	ADA criteria
	
	
	
	
	
	

	Normoglycemia
	40,323/2,768,265
	1.00[Reference]
	
	
	0.90(0.88,0.92)
	<0.001

	Prediabetes
	13,134/602,361
	1.11(1.10,1.14)
	<0.001
	
	1.00[Reference]
	

	T2DM
	4,176/120,659
	1.55(1.50,1.60)
	<0.001
	
	1.39(1.34,1.44)
	<0.001

	WHO/IEC criteria
	
	
	
	
	
	

	Normoglycemia
	49,775/3,223,759
	1.00[Reference]
	
	
	0.83(0.8,0.86)
	<0.001

	Prediabetes
	3,682/146,868
	1.21(1.17,1.25)
	<0.001
	
	1.00[Reference]
	

	T2DM
	4,176/120,659
	1.52(1.47,1.57)
	<0.001
	
	1.26(1.21,1.32)
	<0.001

	Coronary heart disease
	
	
	
	
	
	

	ADA criteria
	
	
	
	
	
	

	Normoglycemia
	19,111/2,929,111
	1.00[Reference]
	
	
	0.89(0.87,0.92)
	<0.001

	Prediabetes
	6,383/653,552
	1.12(1.09,1.16)
	<0.001
	
	1.00[Reference]
	

	T2DM
	1,837/138,922
	1.35(1.28,1.42)
	<0.001
	
	1.20(1.14,1.27)
	<0.001

	WHO/IEC criteria
	
	
	
	
	
	

	Normoglycemia
	23,678/3,421,381
	1.00[Reference]
	
	
	0.81(0.77,0.85)
	<0.001

	Prediabetes
	1,816/161,282
	1.24(1.18,1.30)
	<0.001
	
	1.00[Reference]
	

	T2DM
	1,837/138,922
	1.33(1.26,1.39)
	<0.001
	
	1.07(1,1.14)
	0.015

	Myocardial infarction
	
	
	
	
	
	

	ADA criteria
	
	
	
	
	
	

	Normoglycemia
	12,800/2,972,121
	1.00[Reference]
	
	
	0.88(0.85,0.90)
	<0.001

	Prediabetes
	4,394/667,462
	1.14(1.10,1.18)
	<0.001
	
	1.00[Reference]
	

	T2DM
	1,229/143,484
	1.38(1.30,1.46)
	<0.001
	
	1.21(1.13,1.29)
	0.003

	WHO/IEC criteria
	
	
	
	
	
	

	Normoglycemia
	15,938/3,474,279
	1.00[Reference]
	
	
	0.79(0.75,0.84)
	<0.001

	Prediabetes
	1,256/165,304
	1.26(1.19,1.34)
	<0.001
	
	1.00[Reference]
	

	T2DM
	1,229/143,484
	1.35(1.27,1.43)
	<0.001
	
	1.07(0.99,1.16)
	0.090

	Stroke
	
	
	
	
	
	

	ADA criteria
	
	
	
	
	
	

	Normoglycemia
	12,160/2,978,087
	1.00[Reference]
	
	
	0.86(0.83,0.89)
	<0.001

	Prediabetes
	4,294/669,283
	1.16(1.12,1.21)
	<0.001
	
	1.00[Reference]
	

	T2DM
	1,188/144,204
	1.41(1.33,1.50)
	<0.001
	
	1.20(1.14,1.30)
	<0.001

	WHO/IEC criteria
	
	
	
	
	
	

	Normoglycemia
	15,237/3,481,591
	1.00[Reference]
	
	
	0.79(0.74,0.84)
	<0.001

	Prediabetes
	1,217/165,779
	1.27(1.20,1.35)
	<0.001
	
	1.00[Reference]
	

	T2DM
	1,188/144,204
	1.38(1.30,1.47)
	<0.001
	
	1.09(1.00,1.18)
	0.045

	Primary hypertension
	
	
	
	
	
	

	ADA criteria
	
	
	
	
	
	

	Normoglycemia
	34,867/2,811,911
	1.00[Reference]
	
	
	0.88(0.87,0.90)
	<0.001

	Prediabetes
	11,682/614,866
	1.13(1.11,1.16)
	<0.001
	
	1.00[Reference]
	

	T2DM
	3,868/123,659
	1.63(1.57,1.68)
	<0.001
	
	1.44(1.39,1.50)
	<0.001

	WHO/IEC criteria
	
	
	
	
	
	

	Normoglycemia
	43,231/3,276,607
	1.00[Reference]
	
	
	0.81(0.79,0.84)
	<0.001

	Prediabetes
	3,318/150,170
	1.23(1.19,1.27)
	<0.001
	
	1.00[Reference]
	

	T2DM
	3,868/123,659
	1.60(1.54,1.65)
	<0.001
	
	1.30(1.24,1.36)
	<0.001

	[bookmark: _Hlk194974007]CVD mortality
	
	
	
	
	
	

	ADA criteria
	
	
	
	
	
	

	Normoglycemia
	1,311/3,045,166
	1.00[Reference]
	
	
	0.73(0.66,0.81)
	<0.001

	Prediabetes
	595/692,364
	1.37(1.24,1.51)
	<0.001
	
	1.00[Reference]
	

	T2DM
	214/150,077
	2.00(1.69,2.29)
	<0.001
	
	1.44(1.23,1.69)
	<0.001

	WHO/IEC criteria
	
	
	
	
	
	

	Normoglycemia
	1,688/3,565,333
	1.00[Reference]
	
	
	0.54(0.47,0.62)
	<0.001

	Prediabetes
	218/172,198
	1.86(1.61,2.14)
	<0.001
	
	1.00[Reference]
	

	T2DM
	214/150,077
	1.90(1.64,2.20)
	<0.001
	
	1.03(0.85,1.24)
	<0.001

	All-cause mortality
	
	
	
	
	
	

	ADA criteria
	
	
	
	
	
	

	Normoglycemia
	9,967/2,991,936
	1.00[Reference]
	
	
	0.86(0.83,0.89)
	<0.001

	Prediabetes
	3,563/673,712
	1.16(1.12,1.21)
	<0.001
	
	1.00[Reference]
	

	T2DM
	978/145,359
	1.41(1.32,1.51)
	<0.001
	
	1.21(1.13,1.3)
	<0.001

	WHO/IEC criteria
	
	
	
	
	
	

	Normoglycemia
	12,488/3,498,670
	1.00[Reference]
	
	
	0.76(0.72,0.81)
	<0.001

	Prediabetes
	1,042/166,977
	1.31(1.23,1.40)
	<0.001
	
	1.00[Reference]
	

	T2DM
	978/145,359
	1.38(1.29,1.47)
	<0.001
	
	1.05(0.96,1.15)
	0.266



[bookmark: _Hlk194936743]*Adjusted for age, male, BMI, ethnicity, sun exposure time, Townsend deprivation index, university degree, MET, smoking status, alcohol consumption status, healthy diet score, healthy sleep score, history of cancer, history of heart failure, history of dyslipidemia and the polygenic risk score for corresponding outcome. 
Abbreviations: ADA, American Diabetes Association; WHO, World Health Organization; IEC, International Expert Committee; HR, hazard ratio; CI, confidence interval; T2DM, type 2 diabetes mellitus; CVD, cardiovascular disease; BMI, body mass index; Sun exposure time: Range 0–24 h/day; MET, metabolic equivalent of task, range 0–21; positively correlated with weekly physical activity.; Healthy diet score: Range 0–5 points, positively linked with the level of adherence to a healthy diet; Healthy sleep score: Range 0–5 points; positively connected with the degree of adherence to a healthy sleep pattern.


Supplementary Table   28. Long-term events for patients with normoglycemia, T2DM and prediabetes using ADA criteria or WHO/IEC criteria after excluding those with history of cancer in the UKB cohort(n=259,174).
	

	Cases/Person-years
	Normal as ref
	Prediabetes as ref

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

	Cardiovascular disease
	
	
	
	
	
	

	ADA criteria
	
	
	
	
	
	

	Normoglycemia
	37,640/2,598,707
	1.00[Reference]
	
	
	0.89(0.88,0.91)
	<0.001

	Prediabetes
	12,196/555,530
	1.12(1.10,1.14)
	<0.001
	
	1.00[Reference]
	

	T2DM
	3,996/111,792
	1.57(1.50,1.63)
	<0.001
	
	1.40(1.35,1.46)
	<0.001

	WHO/IEC criteria
	
	
	
	
	
	

	Normoglycemia
	46,419/3,019,333
	1.00[Reference]
	
	
	0.83(0.80,0.86)
	<0.001

	Prediabetes
	3,417/134,904
	1.21(1.17,1.25)
	<0.001
	
	1.00[Reference]
	

	T2DM
	3,996/111,792
	1.55(1.50,1.60)
	<0.001
	
	1.28(1.22,1.34)
	<0.001

	Coronary heart disease
	
	
	
	
	
	

	ADA criteria
	
	
	
	
	
	

	Normoglycemia
	17,456/2,757,487
	1.00[Reference]
	
	
	0.89(0.86,0.91)
	<0.001

	Prediabetes
	5,804/606,012
	1.13(1.10,1.16)
	<0.001
	
	1.00[Reference]
	

	T2DM
	1,759/130,063
	1.39(1.32,1.47)
	<0.001
	
	1.23(1.17,1.30)
	<0.001

	WHO/IEC criteria
	
	
	
	
	
	

	Normoglycemia
	21,612/3,214,457
	1.00[Reference]
	
	
	0.80(0.77,0.85)
	<0.001

	Prediabetes
	1,648/149,043
	1.24(1.18,1.31)
	<0.001
	
	1.00[Reference]
	

	T2DM
	1,759/130,063
	1.37(1.30,1.44)
	<0.001
	
	1.10(1.03,1.18)
	0.005

	Myocardial infarction
	
	
	
	
	
	

	ADA criteria
	
	
	
	
	
	

	Normoglycemia
	11,366/2,801,281
	1.00[Reference]
	
	
	0.88(0.84,0.90)
	<0.001

	Prediabetes
	3,902/620,200
	1.15(1.11,1.19)
	<0.001
	
	1.00[Reference]
	

	T2DM
	1,141/134,941
	1.41(1.33,1.50)
	<0.001
	
	1.23(1.15,1.31)
	0.003

	WHO/IEC criteria
	
	
	
	
	
	

	Normoglycemia
	14,156/3,268,368
	1.00[Reference]
	
	
	0.79(0.74,0.84)
	<0.001

	Prediabetes
	1,112/153,114
	1.27(1.19,1.35)
	<0.001
	
	1.00[Reference]
	

	T2DM
	1,141/134,941
	1.38(1.3,1.47)
	<0.001
	
	1.09(1.00,1.18)
	0.043

	Stroke
	
	
	
	
	
	

	ADA criteria
	
	
	
	
	
	

	Normoglycemia
	10,697/2,807,911
	1.00[Reference]
	
	
	0.86(0.83,0.90)
	<0.001

	Prediabetes
	3,744/622,541
	1.16(1.12,1.21)
	<0.001
	
	1.00[Reference]
	

	T2DM
	1,083/135,831
	1.44(1.35,1.53)
	<0.001
	
	1.24(1.16,1.33)
	<0.001

	WHO/IEC criteria
	
	
	
	
	
	

	Normoglycemia
	13,396/3,276,617
	1.00[Reference]
	
	
	0.80(0.75,0.85)
	<0.001

	Prediabetes
	1,045/153,835
	1.25(1.17,1.33)
	<0.001
	
	1.00[Reference]
	

	T2DM
	1,083/135,831
	1.40(1.31,1.49)
	<0.001
	
	1.12(1.03,1.22)
	0.008

	Primary hypertension
	
	
	
	
	
	

	ADA criteria
	
	
	
	
	
	

	Normoglycemia
	32,417/2,642,720
	1.00[Reference]
	
	
	0.88(0.86,0.90)
	<0.001

	Prediabetes
	10,821/568,235
	1.14(1.11,1.16)
	<0.001
	
	1.00[Reference]
	

	T2DM
	3,688/114,971
	1.65(1.59,1.71)
	<0.001
	
	1.45(1.39,1.50)
	<0.001

	WHO/IEC criteria
	
	
	
	
	
	

	Normoglycemia
	40,161/3,072,749
	1.00[Reference]
	
	
	0.81(0.78,0.84)
	<0.001

	Prediabetes
	3,077/138,205
	1.24(1.19,1.28)
	<0.001
	
	1.00[Reference]
	

	T2DM
	3,688/114,971
	1.62(1.56,1.67)
	<0.001
	
	1.31(1.25,1.37)
	<0.001

	CVD mortality
	
	
	
	
	
	

	ADA criteria
	
	
	
	
	
	

	Normoglycemia
	1,239/2,866,143
	1.00[Reference]
	
	
	0.73(0.67,0.82)
	<0.001

	Prediabetes
	556/642,353
	1.35(1.22,1.50)
	<0.001
	
	1.00[Reference]
	

	T2DM
	208/141,216
	1.98(1.70,2.31)
	<0.001
	
	1.46(1.25,1.72)
	<0.001

	WHO/IEC criteria
	
	
	
	
	
	

	Normoglycemia
	1,596/3,349,238
	1.00[Reference]
	
	
	0.56(0.48,0.65)
	<0.001

	Prediabetes
	199/159,258
	1.79(1.55,2.08)
	<0.001
	
	1.00[Reference]
	

	T2DM
	208/141,216
	1.91(1.65,2.22)
	<0.001
	
	1.07(0.88,1.30)
	<0.001

	All-cause mortality
	
	
	
	
	
	

	ADA criteria
	
	
	
	
	
	

	Normoglycemia
	8,612/2,821,538
	1.00[Reference]
	
	
	0.86(0.82,0.90)
	<0.001

	Prediabetes
	3,072/626,833
	1.17(1.12,1.22)
	<0.001
	
	1.00[Reference]
	

	T2DM
	885/136,987
	1.41(1.34,1.55)
	<0.001
	
	1.24(1.15,1.33)
	<0.001

	WHO/IEC criteria
	
	
	
	
	
	

	Normoglycemia
	10,789/3,293,453
	1.00[Reference]
	
	
	0.76(0.72,0.82)
	<0.001

	Prediabetes
	895/154,919
	1.31(1.22,1.40)
	<0.001
	
	1.00[Reference]
	

	T2DM
	885/136,987
	1.41(1.31,1.51)
	<0.001
	
	1.08(0.98,1.18)
	0.266



*Adjusted for age, male, BMI, ethnicity, sun exposure time, Townsend deprivation index, university degree, MET, smoking status, alcohol consumption status, healthy diet score, healthy sleep score, history of heart failure, history of dyslipidemia and the polygenic risk score for corresponding outcome. 
Abbreviations: ADA, American Diabetes Association; WHO, World Health Organization; IEC, International Expert Committee; HR, hazard ratio; CI, confidence interval; T2DM, type 2 diabetes mellitus; CVD, cardiovascular disease; BMI, body mass index; Sun exposure time: Range 0–24 h/day; MET, metabolic equivalent of task, range 0–21; positively correlated with weekly physical activity.; Healthy diet score: Range 0–5 points, positively linked with the level of adherence to a healthy diet; Healthy sleep score: Range 0–5 points; positively connected with the degree of adherence to a healthy sleep pattern.


[bookmark: OLE_LINK9][bookmark: _Hlk199445617][bookmark: OLE_LINK11]Supplementary TABLE 29 Extended Cox regression analyses of cardiovascular outcomes and mortality according to ADA and WHO/IEC criteria of prediabetes with additional covariates
	

	Cases/Person-years
	Normal as ref
	Prediabetes as ref

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

	Cardiovascular disease
	
	
	
	
	
	

	ADA criteria
	
	
	
	
	
	

	[bookmark: _Hlk221143674]Normoglycemia
	42,008/ 2,769,161
	1.00[Reference]
	
	
	0.90(0.88,0.92)
	<0.001

	Prediabetes
	13,783 / 602,693
	1.11(1.09,1.13)
	<0.001
	
	1.00[Reference]
	

	T2DM
	4,439 / 120794
	1.42(1.37,1.47)
	<0.001
	
	1.28(1.23,1.33)
	<0.001

	WHO/IEC criteria
	
	
	
	
	
	

	Normoglycemia
	51,910/3,224,890
	1.00[Reference]
	
	
	0.84(0.82,0.87)
	<0.001

	Prediabetes
	3,867/146,963
	1.19(1.15,1.23)
	<0.001
	
	1.00[Reference]
	

	T2DM
	4,439/120,794
	1.40(1.35,1.44)
	<0.001
	
	1.18(1.13,1.23)
	<0.001

	Coronary heart disease
	
	
	
	
	
	

	ADA criteria
	
	
	
	
	
	

	Normoglycemia
	20,014/2,941,996
	1.00[Reference]
	
	
	0.88(0.86,0.91)
	<0.001

	Prediabetes
	6,766/658,185
	1.13(1.10,1.16)
	<0.001
	
	1.00[Reference]
	

	T2DM
	1,994/140,816
	1.28(1.22,1.35)
	<0.001
	
	1.13(1.07,1.19)
	<0.001

	WHO/IEC criteria
	
	
	
	
	
	

	Normoglycemia
	24,843/3,437,725
	1.00[Reference]
	
	
	0.81(0.77,0.85)
	<0.001

	Prediabetes
	1,937/162,456
	1.23(1.18,1.29)
	<0.001
	
	1.00[Reference]
	

	T2DM
	1,994/140,816
	1.26(1.20,1.32)
	<0.001
	
	1.02(0.96,1.09)
	0.543

	Myocardial infarction
	
	
	
	
	
	

	ADA criteria
	
	
	
	
	
	

	Normoglycemia
	13,329/2,989,998
	1.00[Reference]
	
	
	0.85(0.82,0.88)
	<0.001

	Prediabetes
	4,652/673,811
	1.17(1.13,1.21)
	<0.001
	
	1.00[Reference]
	

	T2DM
	1,325/146,166
	1.34(1.26,1.42)
	<0.001
	
	1.14(1.07,1.21)
	<0.001

	WHO/IEC criteria
	
	
	
	
	
	

	Normoglycemia
	16,641/3,496,873
	1.00[Reference]
	
	
	0.78(0.74,0.83)
	<0.001

	Prediabetes
	1,340/166,936
	1.28(1.21,1.35)
	<0.001
	
	1.00[Reference]
	

	T2DM
	1,325/146,166
	1.30(1.23,1.38)
	<0.001
	
	1.02(0.94,1.10)
	0.675

	Stroke
	
	
	
	
	
	

	ADA criteria
	
	
	
	
	
	

	Normoglycemia
	12,652/2,996,907
	1.00[Reference]
	
	
	0.83(0.80,0.86)
	<0.001

	Prediabetes
	4,521/676,143
	1.20(1.16,1.24)
	<0.001
	
	1.00[Reference]
	

	T2DM
	1,275/147,042
	1.33(1.25,1.41)
	<0.001
	
	1.10(1.03,1.18)
	0.003

	WHO/IEC criteria
	
	
	
	
	
	

	Normoglycemia
	15,886/3,505,420
	1.00[Reference]
	
	
	0.78(0.73,0.82)
	<0.001

	Prediabetes
	1,287/167,630
	1.28(1.21,1.36)
	<0.001
	
	1.00[Reference]
	

	T2DM
	1,275/147,042
	1.28(1.21,1.36)
	<0.001
	
	1.00(0.92,1.08)
	0.971

	Primary hypertension
	
	
	
	
	
	

	ADA criteria
	
	
	
	
	
	

	Normoglycemia
	36,314/2,817,206
	1.00[Reference]
	
	
	0.89(0.87,0.90)
	<0.001

	Prediabetes
	12,263/616,692
	1.13(1.11,1.15)
	<0.001
	
	1.00[Reference]
	

	T2DM
	4,110/124,263
	1.48(1.43,1.53)
	<0.001
	
	1.31(1.26,1.36)
	<0.001

	WHO/IEC criteria
	
	
	
	
	
	

	Normoglycemia
	45,095/3,283,251
	1.00[Reference]
	
	
	0.83(0.80,0.86)
	<0.001

	Prediabetes
	3,482/150,646
	1.21(1.16,1.25)
	<0.001
	
	1.00[Reference]
	

	T2DM
	4,110/124,263
	1.45(1.40,1.50)
	<0.001
	
	1.20(1.15,1.26)
	<0.001

	CVD mortality
	
	
	
	
	
	

	ADA criteria
	
	
	
	
	
	

	Normoglycemia
	1,387/3,068,500
	1.00[Reference]
	
	
	0.70(0.64,0.77)
	<0.001

	Prediabetes
	635/701,300
	1.42(1.29,1.57)
	<0.001
	
	1.00[Reference]
	

	T2DM
	231/153,665
	1.89(1.61,2.20)
	<0.001
	
	1.32(1.13,1.56)
	<0.001

	WHO/IEC criteria
	
	
	
	
	
	

	Normoglycemia
	1,790/3,595,106
	1.00[Reference]
	
	
	0.53(0.46,0.61)
	<0.001

	Prediabetes
	232/174,694
	1.90(1.65,2.18)
	<0.001
	
	1.00[Reference]
	

	T2DM
	231/153,665
	1.81(1.55,2.11)
	<0.001
	
	0.95(0.79,1.15)
	0.626

	All-cause mortality
	
	
	
	
	
	

	ADA criteria
	
	
	
	
	
	

	Normoglycemia
	10,360/3,011,951
	1.00[Reference]
	
	
	0.83(0.80,0.86)
	<0.001

	Prediabetes
	3,760/680,987
	1.21(1.16,1.26)
	<0.001
	
	1.00[Reference]
	

	T2DM
	1,055/148,322
	1.31(1.22,1.41)
	<0.001
	
	1.09(1.01,1.17)
	0.026

	WHO/IEC criteria
	
	
	
	
	
	

	Normoglycemia
	13,013/3,524,042
	1.00[Reference]
	
	
	0.75(0.71,0.80)
	<0.001

	Prediabetes
	1,107/168,896
	1.33(1.25,1.42)
	<0.001
	
	1.00[Reference]
	

	T2DM
	1,055/148,322
	1.27(1.19,1.36)
	<0.001
	
	0.95(0.87,1.04)
	0.289



* Extended Cox regression analyses of cardiovascular outcomes and mortality according to ADA and WHO/IEC criteria of prediabetes with additional covariates. Adjusted for age, sex, ethnicity, body mass index, sun exposure time, Townsend deprivation index, university degree, physical activity (MET), smoking status, alcohol consumption status, healthy diet score, healthy sleep score, history of cancer, history of heart failure, history of dyslipidemia, and the polygenic risk score for corresponding outcome, and additionally for detailed lipid profile (total cholesterol, HDL, LDL, lipoprotein[a]), C-reactive protein, creatinine, and medication use (lipid-lowering drugs, antihypertensive drugs, statins, aspirin). Abbreviations: ADA, American Diabetes Association; WHO, World Health Organization; IEC, International Expert Committee; HR, hazard ratio; CI, confidence interval; T2DM, type 2 diabetes mellitus; CVD, cardiovascular disease.


Supplementary TABLE 30 Long-term events for patients with normoglycemia, T2DM and prediabetes using ADA criteria or WHO/IEC criteria (Prediabetes as ref).
	

	Cases/Person-years
	Prediabetes as ref

	
	
	
	HR (95% CI)
	P value

	Cardiovascular disease
	
	
	
	

	ADA criteria
	
	
	
	

	Normoglycemia
	42,008/ 2,769,161
	
	0.88(0.86,0.90)
	<0.001

	Prediabetes
	13,783 / 602,693
	
	1.00[Reference]
	

	T2DM
	4,439 / 120794
	
	1.38(1.34,1.43)
	<0.001

	WHO/IEC criteria
	
	
	
	

	Normoglycemia
	51,910/3,224,890
	
	0.82(0.79,0.84)
	<0.001

	Prediabetes
	3,867/146,963
	
	1.00[Reference]
	

	T2DM
	4,439/120,794
	
	1.26 (1.21,1.32)
	<0.001

	Coronary heart disease
	
	
	
	

	ADA criteria
	
	
	
	

	Normoglycemia
	20,014/2,941,996
	
	0.86(0.83,0.88)
	<0.001

	Prediabetes
	6,766/658,185
	
	1.00[Reference]
	

	T2DM
	1,994/140,816
	
	1.20(1.14,1.26)
	<0.001

	WHO/IEC criteria
	
	
	
	

	Normoglycemia
	24,843/3,437,725
	
	0.78(0.74,0.82)
	<0.001

	Prediabetes
	1,937/162,456
	
	1.00[Reference]
	

	T2DM
	1,994/140,816
	
	1.07(1,1.13)
	0.015

	Myocardial infarction
	
	
	
	

	ADA criteria
	
	
	
	

	Normoglycemia
	13,329/2,989,998
	
	0.83(0.80,0.85)
	<0.001

	Prediabetes
	4,652/673,811
	
	1.00[Reference]
	

	T2DM
	1,325/146,166
	
	1.19(1.12,1.26)
	0.003

	WHO/IEC criteria
	
	
	
	

	Normoglycemia
	16,641/3,496,873
	
	0.75(0.71,0.79)
	<0.001

	Prediabetes
	1,340/166,936
	
	1.00[Reference]
	

	T2DM
	1,325/146,166
	
	1.05(0.97,1.13)
	0.236

	Stroke
	
	
	
	

	ADA criteria
	
	
	
	

	Normoglycemia
	12,652/2,996,907
	
	0.82(0.79,0.84)
	<0.001

	Prediabetes
	4,521/676,143
	
	1.00[Reference]
	

	T2DM
	1,275/147,042
	
	1.20(1.13,1.28)
	<0.001

	WHO/IEC criteria
	
	
	
	

	Normoglycemia
	15,886/3,505,420
	
	0.76(0.71,0.80)
	<0.001

	Prediabetes
	1,287/167,630
	
	1.00[Reference]
	

	T2DM
	1,275/147,042
	
	1.07(0.99,1.16)
	0.081

	Primary hypertension
	
	
	
	

	ADA criteria
	
	
	
	

	Normoglycemia
	36,314/2,817,206
	
	0.86(0.85,0.88)
	<0.001

	Prediabetes
	12,263/616,692
	
	1.00[Reference]
	

	T2DM
	4,110/124,263
	
	1.429(1.38,1.48)
	<0.001

	WHO/IEC criteria
	
	
	
	

	Normoglycemia
	45,095/3,283,251
	
	0.80(0.78,0.83)
	<0.001

	Prediabetes
	3,482/150,646
	
	1.00[Reference]
	

	T2DM
	4,110/124,263
	
	1.30(1.24,1.36)
	<0.001

	CVD mortality
	
	
	
	

	ADA criteria
	
	
	
	

	Normoglycemia
	1,387/3,068,500
	
	0.68(0.62,0.75)
	<0.001

	Prediabetes
	635/701,300
	
	1.00[Reference]
	

	T2DM
	231/153,665
	
	1.40(1.20,1.63)
	<0.001

	WHO/IEC criteria
	
	
	
	

	Normoglycemia
	1,790/3,595,106
	
	0.51(0.45,0.59)
	<0.001

	Prediabetes
	232/174,694
	
	1.00[Reference]
	

	T2DM
	231/153,665
	
	1.00(0.83,1.20)
	<0.001

	All-cause mortality
	
	
	
	

	ADA criteria
	
	
	
	

	Normoglycemia
	10,360/3,011,951
	
	0.81(0.78,0.84)
	<0.001

	Prediabetes
	3,760/680,987
	
	1.00[Reference]
	

	T2DM
	1,055/148,322
	
	1.20(1.12,1.28)
	<0.001

	WHO/IEC criteria
	
	
	
	

	Normoglycemia
	13,013/3,524,042
	
	0.72(0.68,0.77)
	<0.001

	Prediabetes
	1,107/168,896
	
	1.00[Reference]
	

	T2DM
	1,055/148,322
	
	1.03(0.95,1.13)
	0.437



*Adjusted for age, male, BMI, ethnicity, sun exposure time, Townsend deprivation index, university degree, MET, smoking status, alcohol consumption status, healthy diet score, healthy sleep score, history of cancer, history of heart failure, history of dyslipidemia and the polygenic risk score for corresponding outcome. 
Abbreviations: ADA, American Diabetes Association; WHO, World Health Organization; IEC, International Expert Committee; HR, hazard ratio; CI, confidence interval; T2DM, type 2 diabetes mellitus; CVD, cardiovascular disease; BMI, body mass index; Sun exposure time: Range 0–24 h/day; MET, metabolic equivalent of task, range 0–21; positively correlated with weekly physical activity.; Healthy diet score: Range 0–5 points, positively linked with the level of adherence to a healthy diet; Healthy sleep score: Range 0–5 points; positively connected with the degree of adherence to a healthy sleep pattern.


Supplementary Table 31. Distribution of Prediabetes Cases by Defining Glycemic Parameters and Their Association with Incident Cardiovascular Disease in the UK Biobank
	Criteria
	Subgroup Definition
	n (%)
	HR (95% CI)
	P-value

	ADA Criteria
	
	
	
	

	
	Normoglycemia
	217,544 (Reference)
	1.00 (Reference)
	—

	
	Prediabetes (Total)
	50,147 (100.0)
	1.14 (1.12, 1.16)
	<0.001

	
	- By FPG only
	18,696 (37.3)
	1.09 (1.06, 1.13)
	<0.001

	
	- By HbA1c only
	25,955 (51.8)
	1.13 (1.10, 1.16)
	<0.001

	
	- By both
	5,425 (10.8)
	1.24 (1.19, 1.30)
	<0.001

	WHO/IEC Criteria
	
	
	
	

	
	Normoglycemia
	255,177 (Reference)
	1.00 (Reference)
	—

	
	Prediabetes (Total)
	12,514 (100.0)
	1.23 (1.19, 1.27)
	<0.001

	
	- By FPG only
	6,750 (53.9)
	1.13 (1.08, 1.19)
	<0.001

	
	- By HbA1c only
	5,048 (40.3)
	1.21 (1.15, 1.27)
	<0.001

	
	- By both
	645 (5.2)
	1.77 (1.58, 1.97)
	<0.001



Abbreviations: ADA, American Diabetes Association; WHO, World Health Organization; IEC, International Expert Committee; FPG, fasting plasma glucose; HbA1c, glycosylated hemoglobin A1c; CVD, cardiovascular disease; HR, hazard ratio; CI, confidence interval.
The distribution of prediabetes subgroups according to the defining glycemic parameter(s) is shown. Hazard ratios for incident CVD were derived from multivariable Cox models, using normoglycemia within each diagnostic framework as the reference. All models were adjusted for age, sex, ethnicity, body mass index, sun exposure time, Townsend deprivation index, educational level, physical activity, smoking status, alcohol consumption, healthy diet score, healthy sleep pattern, history of cancer, history of heart failure, history of dyslipidemia, and the polygenic risk score for CVD.



Supplementary Table 32. Hazard ratios for incident CVD associated with prediabetes under different adiposity adjustment strategies (primary analysis cohort, n = 278,697).
	Exposure
	Model
	HR (95% CI)
	P-value

	ADA‑prediabetes
	BMI‑adjusted (original)
	1.14 (1.12–1.16)
	<0.001

	
	Waist‑adjusted
	1.13 (1.10–1.15)
	<0.001

	
	BMI + Waist adjusted
	1.13 (1.11–1.15)
	<0.001

	WHO‑prediabetes
	BMI‑adjusted (original)
	1.23 (1.19–1.27)
	<0.001

	
	Waist‑adjusted
	1.20 (1.18–1.25)
	<0.001

	
	BMI + Waist adjusted
	1.23 (1.18–1.29)
	<0.001



All models adjusted for age, sex, ethnicity, sun exposure time, Townsend Deprivation Index, education, physical activity, smoking, alcohol, healthy diet score, healthy sleep score, history of cancer, heart failure, dyslipidemia, and polygenic risk score for CVD.



Supplementary Table 33. Cardiovascular magnetic resonance sequences used in UK Biobank.
	Sequence
	Pulse sequence
	Slice thickness (mm)
	Slice gap (mm)
	Typical FOV (mm²)
	Matrix
	TR (ms)
	TE (ms)
	Temporal resolution (ms)
	Cardiac phases
	Breath‑holds
	Orientation

	Sagittal anatomy
	bSSFP
	8.0
	2.6
	400 × 400
	240 × 158
	2.6
	1.12
	n.a.
	1
	1
	Sagittal

	Coronal anatomy
	bSSFP
	8.0
	2.6
	400 × 400
	240 × 158
	2.6
	1.12
	n.a.
	1
	1
	Coronal

	Transverse anatomy
	bSSFP
	8.0
	2.6
	400 × 400
	240 × 158
	2.6
	1.12
	n.a.
	1
	1
	Transverse

	Long axis cines
	bSSFP
	6.0
	–
	380 × 274
	208 × 187
	2.7
	1.16
	32.64
	50
	1 per slice
	HLA, VLA, LVOT (sagittal)

	Coronal LVOT cine
	bSSFP
	6.0
	–
	380 × 384
	208 × 187
	2.6
	1.10
	31.56
	50
	1
	Coronal

	Short axis cines (full ventricular coverage)
	bSSFP
	8.0
	2.0
	380 × 252
	208 × 187
	2.6
	1.10
	31.56
	50
	~10
	Short axis

	Aortic distensibility†
	bSSFP
	6.0
	–
	380 × 294
	240 × 216
	2.8
	1.17
	41.05
	30
	1
	Transverse at level of pulmonary trunk/RPA

	Myocardial tagging
	GRE (grid)
	8.0
	–
	350 × 241
	256 × 174
	8.2
	3.90
	–
	15
	1 per slice
	SA (basal, mid, apical)

	Aortic valve flow
	GRE (phase contrast)
	6.0
	–
	340 × 340
	192 × 173
	4.6
	2.47
	37.12
	30
	1
	Through‑plane at sino‑tubular junction

	Native T1 mapping
	ShMOLLI (WIP780B)
	8.0
	–
	360 × 236
	192 × 192
	2.6
	1.07
	368.28
	–
	1
	SA (mid)


Abbreviations: bSSFP, balanced steady‑state free precession; GRE, gradient echo; ShMOLLI, Shortened Modified Look‑Locker Inversion recovery; HLA, horizontal long axis; VLA, vertical long axis; LVOT, left ventricular outflow tract; SA, short axis; RPA, right pulmonary artery; FOV, field of view; TR, repetition time; TE, echo time; n.a., not applicable.
† Not analysed in the present study.


Supplementary Table 34. Definition and Calculation of CMR Parameters
	Parameter
	Definition / Calculation
	Unit
	UK Biobank Field ID
	Variable Name in Dataset (Instance 2)

	LV end‑diastolic volume (LV EDV)
	Volume of LV cavity at end‑diastole (Simpson’s rule)
	mL
	24100
	LV end diastolic volume | Instance 2 (participant - p24100_i2)

	
	
	
	22421
	LV end diastolic volume | Instance 2 (participant - p22421_i2)

	LV end‑systolic volume (LV ESV)
	Volume of LV cavity at end‑systole
	mL
	24101
	LV end systolic volume | Instance 2 (participant - p24101_i2)

	
	
	
	22422
	LV end systolic volume | Instance 2 (participant - p22422_i2)

	LV stroke volume (LV SV)
	LV EDV – LV ESV
	mL
	24102
	LV stroke volume | Instance 2 (participant - p24102_i2)

	
	
	
	22423
	LV stroke volume | Instance 2 (participant - p22423_i2)

	LV ejection fraction (LV EF)
	(LV SV / LV EDV) × 100
	%
	24103
	LV ejection fraction | Instance 2 (participant - p24103_i2)

	
	
	
	22420
	LV ejection fraction | Instance 2 (participant - p22420_i2)

	LV mass (LVM)
	(Epicardial – endocardial volume) at end‑diastole × 1.05 g/mL
	g
	24105
	LV myocardial mass | Instance 2

	
	
	
	31063
	Left ventricular mass | Instance 2

	LV mass index (LVMI)
	LVM / body surface area (BSA)
	g/m²
	Derived
	Derived from LV myocardial mass and Body surface area | Instance 2

	Body surface area (BSA)
	Du Bois formula
	m²
	Derived
	Body surface area | Instance 2

	LV mass‑to‑volume ratio (LV MVR)
	LVM / LV EDV
	g/mL
	Derived
	Derived

	LV mean myocardial wall thickness (global)
	Global average of AHA segmental wall thicknesses
	mm
	24140
	LV mean myocardial wall thickness global | Instance 2

	LV global longitudinal strain (LV GLS)
	Feature‑tracking analysis of HLA, VLA, and LVOT cines; negative values indicate better function
	%
	24181
	LV longitudinal strain global | Instance 2

	RV end‑diastolic volume (RV EDV)
	Volume of RV cavity at end‑diastole
	mL
	24106
	RV end diastolic volume | Instance 2

	
	
	
	31067
	Right ventricular end diastolic volume | Instance 2

	RV end‑systolic volume (RV ESV)
	Volume of RV cavity at end‑systole
	mL
	24107
	RV end systolic volume | Instance 2

	
	
	
	31069
	Right ventricular end systolic volume | Instance 2

	RV stroke volume (RV SV)
	RV EDV – RV ESV
	mL
	24108
	RV stroke volume | Instance 2

	
	
	
	31070
	Right ventricular stroke volume | Instance 2

	RV ejection fraction (RV EF)
	(RV SV / RV EDV) × 100
	%
	24109
	RV ejection fraction | Instance 2

	
	
	
	31068
	Right ventricular ejection fraction | Instance 2

	LA maximal volume
	Biplane area‑length method (HLA/VLA) at end‑systole
	mL
	24110
	LA maximum volume | Instance 2

	
	
	
	31075
	Left atrial biplanar max volume | Instance 2

	LA minimal volume
	Biplane area‑length method (HLA/VLA) at end‑diastole
	mL
	24111
	LA minimum volume | Instance 2

	
	
	
	31076
	Left atrial biplaner min volume | Instance 2

	LA stroke volume
	LA maximal – LA minimal volume
	mL
	Derived
	Derived

	LA ejection fraction
	(LA stroke volume / LA maximal volume) × 100
	%
	24113
	LA ejection fraction | Instance 2

	RA maximal volume
	Biplane area‑length method (HLA/VLA, right heart) at end‑systole
	mL
	24114
	RA maximum volume | Instance 2

	
	
	
	31065
	Right atrial four-chamber max volume | Instance 2

	RA minimal volume
	Biplane area‑length method at end‑diastole
	mL
	24115
	RA minimum volume | Instance 2

	
	
	
	31066
	Right atrial four-chamber min volume | Instance 2

	RA stroke volume
	RA maximal – RA minimal volume
	mL
	Derived
	Derived

	RA ejection fraction
	(RA stroke volume / RA maximal volume) × 100
	%
	24117
	RA ejection fraction | Instance 2

	Ascending aorta distensibility†
	(Amax – Amin) / Amin / (Pmax – Pmin)
	1/mmHg
	24120
	Not present in dataset

	Descending aorta distensibility†
	(Amax – Amin) / Amin / (Pmax – Pmin)
	1/mmHg
	24123
	Not present in dataset





Supplementary Table 35. Normality assessment of continuous baseline variables
	Variable
	N
	Skewness
	Kurtosis
	Shapiro–Wilk P-value
	Normality decision

	Age
	278,697
	–0.128
	–1.113
	5.83×10⁻³⁶
	Normal

	BMI
	278,697
	1.070
	2.650
	5.52×10⁻³⁵
	Non normal

	TDI
	278,697
	0.938
	0.309
	2.33×10⁻⁴⁴
	Normal

	MET
	278,697
	–0.010
	–0.048
	3.28×10⁻²⁴
	Normal

	Sun exposure
	278,697
	1.601
	4.405
	4.13×10⁻⁵²
	Non normal

	SBP
	278,697
	0.610
	0.847
	1.06×10⁻²⁷
	Normal

	DBP
	278,697
	0.302
	0.538
	8.40×10⁻¹⁶
	Normal

	FPG
	278,697
	6.527
	81.184
	5.33×10⁻⁷⁵
	Non normal

	HbA1c
	278,697
	4.743
	65.743
	8.98×10⁻⁶⁶
	Non normal

	TC
	278,697
	0.373
	0.500
	3.41×10⁻¹³
	Normal

	LDL
	278,697
	0.386
	0.400
	1.16×10⁻¹⁴
	Normal

	HDL
	278,697
	0.732
	0.857
	8.53×10⁻³⁰
	Normal

	Lp(a)
	278,697
	1.740
	1.988
	5.89×10⁻⁶⁸
	Non normal


¹Shapiro–Wilk test was performed on a random subsample of 5,000 observations due to the large sample size.
²Normality decision based on |skewness| > 1 or |kurtosis| > 3 → non‑normal; otherwise normal.
Abbreviations: BMI, body mass index; TDI, Townsend Deprivation Index; MET, metabolic equivalent of task; SBP, systolic blood pressure; DBP, diastolic blood pressure; FPG, fasting plasma glucose; HbA1c, glycated haemoglobin; TC, total cholesterol; LDL, low‑density lipoprotein cholesterol; HDL, high‑density lipoprotein cholesterol; Lp(a), lipoprotein(a).
Supplementary Table 36. Omnibus group comparisons and post‑hoc pairwise comparisons for continuous baseline variables according to ADA and WHO/IEC criteria
	Criteria
	Variable
	Omnibus test
	Omnibus P
	Comparison
	Mean difference (95% CI)
	Adjusted P¹

	ADA
	Age
	Welch ANOVA
	<0.001
	PreD vs Norm
	3.04 (2.95, 3.13)
	<0.001

	
	
	
	
	T2DM vs Norm
	2.94 (2.76, 3.12)
	<0.001

	
	
	
	
	T2DM vs PreD
	–0.10 (–0.29, 0.09)
	0.446

	
	BMI
	Kruskal–Wallis
	<0.001
	PreD vs Norm
	—²
	<0.001

	
	
	
	
	T2DM vs Norm
	—²
	<0.001

	
	
	
	
	T2DM vs PreD
	—²
	<0.001

	
	TDI
	Welch ANOVA
	<0.001
	PreD vs Norm
	0.23 (0.19, 0.26)
	<0.001

	
	
	
	
	T2DM vs Norm
	0.62 (0.55, 0.70)
	<0.001

	
	
	
	
	T2DM vs PreD
	0.40 (0.32, 0.48)
	<0.001

	
	MET
	Welch ANOVA
	<0.001
	PreD vs Norm
	–0.02 (–0.07, 0.03)
	0.618

	
	
	
	
	T2DM vs Norm
	–0.58 (–0.68, –0.48)
	<0.001

	
	
	
	
	T2DM vs PreD
	–0.56 (–0.67, –0.45)
	<0.001

	
	Sun exposure
	Kruskal–Wallis
	<0.001
	PreD vs Norm
	—²
	<0.001

	
	
	
	
	T2DM vs Norm
	—²
	<0.001

	
	
	
	
	T2DM vs PreD
	—²
	1.000

	
	SBP
	Welch ANOVA
	<0.001
	PreD vs Norm
	4.81 (4.59, 5.02)
	<0.001

	
	
	
	
	T2DM vs Norm
	5.20 (4.78, 5.61)
	<0.001

	
	
	
	
	T2DM vs PreD
	0.39 (–0.06, 0.84)
	0.103

	
	DBP
	Welch ANOVA
	<0.001
	PreD vs Norm
	1.39 (1.28, 1.51)
	<0.001

	
	
	
	
	T2DM vs Norm
	1.14 (0.91, 1.37)
	<0.001

	
	
	
	
	T2DM vs PreD
	–0.26 (–0.50, –0.01)
	0.041

	
	FPG
	Kruskal–Wallis
	<0.001
	PreD vs Norm
	—²
	<0.001

	
	
	
	
	T2DM vs Norm
	—²
	<0.001

	
	
	
	
	T2DM vs PreD
	—²
	<0.001

	
	HbA1c
	Kruskal–Wallis
	<0.001
	PreD vs Norm
	—²
	<0.001

	
	
	
	
	T2DM vs Norm
	—²
	<0.001

	
	
	
	
	T2DM vs PreD
	—²
	<0.001

	
	TC
	Welch ANOVA
	<0.001
	PreD vs Norm
	0.17 (0.16, 0.18)
	<0.001

	
	
	
	
	T2DM vs Norm
	–0.52 (–0.55, –0.49)
	<0.001

	
	
	
	
	T2DM vs PreD
	–0.69 (–0.72, –0.66)
	<0.001

	
	LDL
	Welch ANOVA
	<0.001
	PreD vs Norm
	0.15 (0.14, 0.16)
	<0.001

	
	
	
	
	T2DM vs Norm
	–0.36 (–0.38, –0.34)
	<0.001

	
	
	
	
	T2DM vs PreD
	–0.51 (–0.53, –0.48)
	<0.001

	
	HDL
	Welch ANOVA
	<0.001
	PreD vs Norm
	–0.05 (–0.05, –0.04)
	<0.001

	
	
	
	
	T2DM vs Norm
	–0.19 (–0.20, –0.18)
	<0.001

	
	
	
	
	T2DM vs PreD
	–0.14 (–0.15, –0.13)
	<0.001

	
	Lp(a)
	Kruskal–Wallis
	<0.001
	PreD vs Norm
	—²
	<0.001

	
	
	
	
	T2DM vs Norm
	—²
	<0.001

	
	
	
	
	T2DM vs PreD
	—²
	<0.001

	WHO/IEC
	Age
	Welch ANOVA
	<0.001
	PreD vs Norm
	2.76 (2.59, 2.92)
	<0.001

	
	
	
	
	T2DM vs Norm
	2.50 (2.32, 2.68)
	<0.001

	
	
	
	
	T2DM vs PreD
	–0.26 (–0.50, –0.02)
	0.030

	
	BMI
	Kruskal–Wallis
	<0.001
	PreD vs Norm
	—²
	<0.001

	
	
	
	
	T2DM vs Norm
	—²
	<0.001

	
	
	
	
	T2DM vs PreD
	—²
	<0.001

	
	TDI
	Welch ANOVA
	<0.001
	PreD vs Norm
	0.28 (0.21, 0.34)
	<0.001

	
	
	
	
	T2DM vs Norm
	0.59 (0.52, 0.67)
	<0.001

	
	
	
	
	T2DM vs PreD
	0.32 (0.22, 0.42)
	<0.001

	
	MET
	Welch ANOVA
	<0.001
	PreD vs Norm
	–0.24 (–0.33, –0.15)
	<0.001

	
	
	
	
	T2DM vs Norm
	–0.58 (–0.68, –0.48)
	<0.001

	
	
	
	
	T2DM vs PreD
	–0.35 (–0.48, –0.21)
	<0.001

	
	Sun exposure
	Kruskal–Wallis
	<0.001
	PreD vs Norm
	—²
	<0.001

	
	
	
	
	T2DM vs Norm
	—²
	<0.001

	
	
	
	
	T2DM vs PreD
	—²
	1.000

	
	SBP
	Welch ANOVA
	<0.001
	PreD vs Norm
	5.04 (4.63, 5.44)
	<0.001

	
	
	
	
	T2DM vs Norm
	4.53 (4.12, 4.94)
	<0.001

	
	
	
	
	T2DM vs PreD
	–0.51 (–1.07, 0.06)
	0.090

	
	DBP
	Welch ANOVA
	<0.001
	PreD vs Norm
	1.37 (1.15, 1.58)
	<0.001

	
	
	
	
	T2DM vs Norm
	0.94 (0.71, 1.17)
	<0.001

	
	
	
	
	T2DM vs PreD
	–0.43 (–0.74, –0.12)
	0.003

	
	FPG
	Kruskal–Wallis
	<0.001
	PreD vs Norm
	—²
	<0.001

	
	
	
	
	T2DM vs Norm
	—²
	<0.001

	
	
	
	
	T2DM vs PreD
	—²
	<0.001

	
	HbA1c
	Kruskal–Wallis
	<0.001
	PreD vs Norm
	—²
	<0.001

	
	
	
	
	T2DM vs Norm
	—²
	<0.001

	
	
	
	
	T2DM vs PreD
	—²
	<0.001

	
	TC
	Welch ANOVA
	<0.001
	PreD vs Norm
	0.10 (0.08, 0.13)
	<0.001

	
	
	
	
	T2DM vs Norm
	–0.54 (–0.57, –0.51)
	<0.001

	
	
	
	
	T2DM vs PreD
	–0.65 (–0.69, –0.61)
	<0.001

	
	LDL
	Welch ANOVA
	<0.001
	PreD vs Norm
	0.10 (0.08, 0.12)
	<0.001

	
	
	
	
	T2DM vs Norm
	–0.38 (–0.41, –0.36)
	<0.001

	
	
	
	
	T2DM vs PreD
	–0.48 (–0.51, –0.45)
	<0.001

	
	HDL
	Welch ANOVA
	<0.001
	PreD vs Norm
	–0.08 (–0.09, –0.07)
	<0.001

	
	
	
	
	T2DM vs Norm
	–0.18 (–0.19, –0.17)
	<0.001

	
	
	
	
	T2DM vs PreD
	–0.11 (–0.12, –0.09)
	<0.001

	
	Lp(a)
	Kruskal–Wallis
	<0.001
	PreD vs Norm
	—²
	0.190

	
	
	
	
	T2DM vs Norm
	—²
	<0.001

	
	
	
	
	T2DM vs PreD
	—²
	<0.001


¹Adjusted for multiple comparisons: Tukey HSD (ANOVA with equal variances), Games–Howell (Welch ANOVA), or Dunn–Bonferroni (Kruskal–Wallis).
²For non‑normally distributed variables, mean differences and confidence intervals are not applicable; adjusted P‑values are from Dunn’s test with Bonferroni correction.
Abbreviations: Norm, normoglycemia; PreD, prediabetes; T2DM, type 2 diabetes mellitus; see Supplementary Table 35 for other variable abbreviations.
Supplementary Table 37. Overlap between ADA and WHO/IEC Prediabetes Classifications Among Participants Without Prevalent Diabetes
	
	WHO/IEC Prediabetes
	WHO/IEC Prediabetes
	Total

	ADA Prediabetes 
	12,514
	37,633
	50,147

	ADA Prediabetes 
	0
	217,544
	217,544

	Total
	12,514
	255,177
	267,691



Abbreviations: ADA, American Diabetes Association; WHO, World Health Organization; IEC, International Expert Committee
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Supplementary Figure 1. KM plots for the cumulative risk of CHD among groups of glucose metabolism in the UKB cohort (A: ADA criterion; B: WHO criterion).
[bookmark: _Hlk196236076]Abbreviations: CHD, coronary heart disease; T2DM, type 2 diabetes mellitus.
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Supplementary Figure 2. KM plots for the cumulative risk of MI among groups of glucose metabolism in the UKB cohort (A: ADA criterion; B: WHO criterion).
Abbreviations: MI, myocardial infarction; T2DM, type 2 diabetes mellitus.
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Supplementary Figure 3. KM plots for the cumulative risk of stroke among groups of glucose metabolism in the UKB cohort (A: ADA criterion; B: WHO criterion).
[bookmark: _Hlk196236806]Abbreviations: T2DM, type 2 diabetes mellitus.
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Supplementary Figure 4. KM plots for the cumulative risk of primary hypertension among groups of glucose metabolism in the UKB cohort (A: ADA criterion; B: WHO criterion).
Abbreviations: T2DM, type 2 diabetes mellitus.
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Supplementary Figure 5. Kaplan-Meier curves for cumulative risk of cardiovascular disease, cardiovascular mortality, and all-cause mortality across glycemic status groups in the UK Biobank cohort (A-B: cardiovascular disease; C-D: cardiovascular mortality; E-F: all-cause mortality)
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[bookmark: _Hlk196322631][bookmark: _Hlk196322220]Supplementary Figure 6. Dose-response relationships between log-transformed fasting plasma glucose (FPG) and cardiovascular outcomes analyzed by restricted cubic spline models: (A) Incident cardiovascular disease; (B) Coronary heart disease; (C) Myocardial infarction; (D) Stroke; (E) Hypertension; (F) Cardiovascular mortality.
The analysis was performed in fully adjusted model (Adjusted for age, male, BMI, ethnicity, sun exposure time, Townsend deprivation index, university degree, MET, smoking status, alcohol consumption status, healthy diet score, healthy sleep score, history of cancer, history of heart failure, history of dyslipidemia and the polygenic risk score for corresponding outcome).
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Supplementary Figure 7. Dose-response relationships between log-transformed hemoglobin A1c (HbA1c) and cardiovascular outcomes analyzed by restricted cubic spline models: (A) Incident cardiovascular disease; (B) Coronary heart disease; (C) Myocardial infarction; (D) Stroke; (E) Hypertension; (F) Cardiovascular mortality. 
The analysis was performed in fully adjusted model (Adjusted for age, male, BMI, ethnicity, sun exposure time, Townsend deprivation index, university degree, MET, smoking status, alcohol consumption status, healthy diet score, healthy sleep score, history of cancer, history of heart failure, history of dyslipidemia and the polygenic risk score for corresponding outcome).
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Supplementary Figure 8. Nonlinear associations of log-transformed fasting plasma glucose (FPG) and hemoglobin A1c (HbA1c) with incident all-cause mortality by restricted cubic spline analysis: (A) FPG; (B) HbA1c.
The analysis was performed in fully adjusted model (Adjusted for age, male, BMI, ethnicity, sun exposure time, Townsend deprivation index, university degree, MET, smoking status, alcohol consumption status, healthy diet score, healthy sleep score, history of cancer, history of heart failure, history of dyslipidemia and the polygenic risk score for corresponding outcome).


1	International Expert Committee report on the role of the A1C assay in the diagnosis of diabetes. Diabetes care 32, 1327-1334, doi:10.2337/dc09-9033 (2009).
2	2. Diagnosis and Classification of Diabetes: Standards of Care in Diabetes-2024. Diabetes care 47, S20-s42, doi:10.2337/dc24-S002 (2024).
3	Drinking Levels Defined., <https://www.niaaa.nih.gov/alcohol-health/overview-alcohol-consumption/moderatebinge-drinking> (2011).
4	Abel, E. L., Kruger, M. L. & Friedl, J. How do physicians define "light," "moderate," and "heavy" drinking? Alcoholism, clinical and experimental research 22, 979-984, doi:10.1111/j.1530-0277.1998.tb03692.x (1998).
5	Liang, Y. Y. et al. Association of Social Isolation and Loneliness With Incident Heart Failure in a Population-Based Cohort Study. JACC. Heart failure 11, 334-344, doi:10.1016/j.jchf.2022.11.028 (2023).
6	Li, X. et al. Healthy Sleep Patterns and Risk of Incident Arrhythmias. Journal of the American College of Cardiology 78, 1197-1207, doi:10.1016/j.jacc.2021.07.023 (2021).
7	Petersen, S. E. et al. UK Biobank's cardiovascular magnetic resonance protocol. J Cardiovasc Magn Reson 18, 8, doi:10.1186/s12968-016-0227-4 (2016).
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