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Text S1. Populations, outcome ascertainment, and calculation of PhenoAge and KDM age
Populations
[bookmark: _Hlk185100183][bookmark: _Hlk185100399]In the Kailuan cohort, we initially included 189,912 participants aged 20 to 79 years, who were newly enrolled between 2006 and 2021. After excluding individuals with pre-existing cardiovascular disease, cancer, diabetes, or chronic kidney disease (n=36,096), as well as those with more than 50% missing data on clinical indicators for developing biological age (n=6264), a total of 147,552 participants were included in the final analysis for developing biological ages of the Chinese population. In the association analysis, to ensure comparable time intervals across the three cohorts, we included individuals newly enrolled in 2006-2007 and 2008-2009 as the baseline population. For those newly enrolled in 2006-2007, the 2010-2011 survey was considered as their first follow-up; if they did not participate in the 2010-2011 survey, the 2012-2013 survey was used instead. For those newly enrolled in 2008-2009, the 2012-2013 survey was used as their first follow-up. We initially included 126,847 baseline participants. After excluding individuals aged <20 or >79 years at baseline (n=4041), those with a history of cardiovascular disease (CVD) at baseline (n=4092), and those with missing data on clinical indicators required for calculating biological age at baseline (n=10,884), 107,830 participants remained for assessing the associations between baseline accelerated aging and the risks of CVD and mortality. For the analysis of changes in accelerated aging, the sample was further restricted to participants who completed the first follow-up (n=86,410). After excluding participants aged <20 or >79 years at the first follow-up (n=1271), those with CVD or who had died before the first follow-up (n=2627), and those with missing data on clinical indicators required for calculating biological age at the first follow-up (n=5700), the final sample comprised 76,812 participants.
In the DFTJ cohort, we initially included 27,009 baseline participants. After excluding individuals aged <20 or >79 years at baseline (n=554), those with pre-existing CVD at baseline or who were lost to follow-up (n=7225), and those lacking data on clinical indicators for calculating biological age at baseline (n=5198), 14,032 participants remained for assessing the associations between baseline accelerated aging and the risks of CVD and mortality. For analyzing changes in accelerated aging, we further limited the sample to participants who completed the first follow-up (n=13,186). After excluding participants aged <20 or >79 years at the first follow-up (n=540), those with CVD or who had died before the first follow-up (n=2095), and those missing clinical indicator data for calculating biological age at the first follow-up (n=1071), a final sample of 9480 participants was included
In the UK Biobank, we initially included 502,491 participants who completed the baseline survey. After excluding individuals with pre-existing CVD at baseline (n=34,969) and those with missing data on the clinical indicators for calculating biological age at baseline (n=151,435), 316,087 participants were included for analyzing the associations between baseline accelerated aging and the risks of CVD and mortality. For the analysis of changes in accelerated aging, we further restricted the sample to participants who completed the first follow-up (n=13,417). After excluding participants with CVD or who had died before the first follow-up (n=381), and those with missing data on the clinical indicators for calculating biological age at the first follow-up (n=6850), we finally included 6186 participants. All UK Biobank participants in this study were aged 20 to 79 years at baseline or the first follow-up.
[bookmark: _Hlk188207061][bookmark: _Hlk203123082]Outcome ascertainment
In the Kailuan cohort, death and CVD were identified and cross-validated through four sources: biennial follow-up interviews, discharge summaries from 11 hospitals in the Kailuan community, medical records from the Municipal Social Insurance Institution, and death certificates from provincial vital statistics offices. All-cause mortality and incident CVD were tracked until December 31, 2022, while CVD mortality, which needed extra time for adjudication by investigators, was updated to December 31, 2016. The International Classification of Disease 10th Edition (ICD-10) codes were used to define fatal and non-fatal CVD, including myocardial infarction (MI) (I21) and stroke (I60, I61, I63). Incident CVD encompassed both fatal and non-fatal CVD, whereas CVD mortality was defined as fatal MI or stroke.
In the DFTJ cohort, death and CVD were determined by reviewing medical insurance documents, electronic medical records, and death certificates within the Dongfeng Motor Corporation healthcare system until December 31, 2018. ICD-10 codes were used to define fatal and non-fatal CVD, including coronary heart disease (CHD) (I20–I25 and I46) and stroke (I60, I61, I63, I64, I69.0, I69.1, I69.3, and I69.4). Incident CVD comprised both fatal and non-fatal CVD, with CVD mortality defined as fatal CHD or stroke.
In the UK Biobank, mortality was ascertained via linkage to national death registries until December 19, 2022, and CVD was identified through hospital inpatient records and national death registries until October 31, 2022 for England, September 24, 2021 for Scotland, and May 28, 2021 for Wales. ICD-10 codes were used to define fatal and non-fatal CVD, including CHD (I20–I25 and I46) and stroke (I60, I61, I63, I64, I69.0, I69.1, I69.3, and I69.4). Incident CVD included both fatal and non-fatal events, while CVD mortality referred to fatal CHD or stroke.
Due to data limitations, the definition of CVD outcomes in the Kailuan cohort differed slightly from those in the other two cohorts.
[bookmark: _Hlk185082441][bookmark: _Hlk185102929]Calculation of PhenoAge and Klemera-Doubal method (KDM) age
[bookmark: _Hlk185086850]In the Kailuan cohort, we initially used 30 clinical indicators as candidate variables to develop biological ages for the Chinese population (Table S1). Using data of participants who were newly enrolled between 2006 and 2021, we firstly set the top and bottom 0.1% of values of these 30 indicators to the 99.9th and 0.1th percentiles to correct distribution skewness and reduce the influence of outliers. Then, clinical indicators with absolute Spearman correlation coefficients >0.1 with chronological age were selected. Pairwise Spearman correlations of these selected indicators were calculated. In each highly correlated indicator set (|r| >0.70), the indicator with lower absolute Spearman correlation coefficient with chronological age was excluded. Finally, 9 clinical indicators (fasting blood glucose, waist circumference, systolic blood pressure, high-density lipoprotein cholesterol, total cholesterol, blood urea nitrogen, mean corpuscular hemoglobin, platelets, red blood cell count) were used to develop PhenoAge and KDM age in the Kailuan cohort.
In the Dongfeng-Tongji cohort, we used the same 9 clinical indicators and the same formula as in the Kailuan cohort to calculate PhenoAge and KDM age. To mitigate data skewness and the influence of outliers, the top and bottom 0.1% of values of these 9 indicators were adjusted to the 99.9th and 0.1th percentiles.
In the UK Biobank, we used 9 clinical indicators (white blood cell count, red blood cell distribution width, lymphocyte percentage, mean corpuscular volume, albumin, blood glucose, C-reactive protein, alkaline phosphatase, blood creatinine) to calculate PhenoAge. Additionally, we used another set of 9 clinical indicators (forced expiratory volume, systolic blood pressure, alkaline phosphatase, total cholesterol, albumin, blood creatinine, C-reactive protein, glycated hemoglobin, and blood urea) to calculate KDM age. To reduce data skewness and the influence of outliers, the top and bottom 0.1% of values of these indicators were adjusted to the 99.9th and 0.1th percentiles.
The formula for calculating PhenoAge in the Kailuan and Dongfeng-Tongji cohorts:



The formula for calculating PhenoAge in the UK Biobank:


The formula for calculating KDM age in the Kailuan cohort, the Dongfeng-Tongji cohort, and the UK Biobank:

CA: chronological age; m: the number of clinical indicators; : the value of clinical indicator j; : the intercept of the regression of chronological age on the jth clinical indicator; : the slope of the regression of chronological age on the jth clinical indicator; : the root mean squared error of the regression of chronological age on the jth clinical indicator; : a scaling factor equal to the square root of the variance in chronological age explained by the clinical indicator set in the reference sample. In the Kailuan cohort and the Dongfeng-Tongji cohort, the reference sample was the population newly enrolled in the Kailuan cohort between 2006 and 2021 aged 20–79 years. In the UK Biobank, the reference sample was the Third National Health and Nutrition Examination Survey non-pregnant participants aged 30–75 years.

Table S1. Biomarkers used to develop biological age in the Kailuan cohort
	Variable

	Fasting blood glucose, mmol/L a

	Waist circumference, cm a

	Systolic blood pressure, mmHg a

	[bookmark: _Hlk177505056]High-density lipoprotein cholesterol, mmol/L a

	[bookmark: _Hlk177505063]Total cholesterol, mmol/L a

	Blood urea nitrogen, mmol/L a

	[bookmark: _Hlk177505085]Mean corpuscular hemoglobin, pg a

	Platelets, 109/L a

	Red blood cell count, 1012/L a

	Body mass index, kg/m2

	Diastolic blood pressure, mmHg

	Low-density lipoprotein cholesterol, mmol/L

	Triglyceride, mmol/L

	Alanine aminotransferase, U/L

	Hematocrit, %

	Total bilirubin, μmol/L

	Blood creatinine, umol/L

	Blood uric acid, mmol/L

	Hemoglobin, g/L

	Mean corpuscular hemoglobin concentration, g/L

	Mean corpuscular volume, fL

	Monocyte count, 109/L

	Monocyte percentage, %

	Mean platelet volume, fL

	Platelet distribution width, %

	White blood cell count, 109/L

	Neutrophil count, 109/L

	Neutrophil percentage, %

	Lymphocyte count, 109/L

	Lymphocyte percentage, %


a These clinical indicators were used to establish biological age in the Kailuan cohort.

Table S2. Definitions of covariates
	Covariates 
	Kailuan cohort
	Dongfeng-Tongji cohort
	UK Biobank

	Age 
	Years; continuous.

	Sex 
	Male, female.

	Self-reported race
	/
	White, non-White.

	Education levels
	Primary school or below, middle school, high school or beyond.
	College degree, below college.

	Townsend deprivation index
	/
	Continuous. The Townsend Deprivation Index was employed to assess regional socioeconomic status, with higher scores reflecting greater levels of socioeconomic deprivation within the community [28].

	Smoking status
	Never smokers, ever/current smokers.

	Drinking status
	Never drinkers, ever/current drinkers.

	Diet
	[bookmark: OLE_LINK9][bookmark: _Hlk180572535]Healthy, unhealthy. Due to the limited detailed dietary information in the Kailuan study, adhering to a healthy diet was defined as consuming <6 g/day of salt and infrequently or rarely consuming high-fat diets.
	Healthy, unhealthy. Adhering to a healthy diet was defined as daily consumption of fruits and vegetables and consuming red meat less than seven times per week [26].
	Healthy, unhealthy. A dietary quality score ranging from 0 to 10 was developed based on the consumption of 10 distinct food groups, and participants were categorized as adhering to a healthy diet if they achieved a score of 5 or above [27].

	Physical activity levels
	Adequate, inadequate. Due to the limited detailed physical activity information in the Kailuan study, adequate physical activity was defined as regular physical activity, and inadequate physical activity was defined as inactive or occasional physical activity.
	Adequate, inadequate. Adequate physical activity was defined as 150 minutes of walking or moderate activity per week or 75 minutes of vigorous activity or equivalent combinations.

	Body mass index
	Kg/m2; 18.5 and 24, <18.5 or >24.
	Kg/m2; 18.5 and 25, <18.5 or >25.

	Sleep duration
	Nighttime sleep duration (hours/d); 7 and 9, <7 or >9.

	Number of comorbidities
	0–1, 2, 3 or more diseases. Self-reported information on the following age-related comorbidities was collected: hypertension, dyslipidemia, emphysema, chronic bronchitis, diabetes, and cancer.
	0–1, 2, 3 or more diseases. Self-reported information on the following age-related comorbidities was collected: hypertension, dyslipidemia, emphysema, chronic bronchitis, asthma, nephritis, diabetes, and cancer.



Table S3. Characteristics of the participants at the first follow-up a
	
	Kailuan cohort
	Dongfeng-Tongji cohort
	UK Biobank

	Participants, n
	76,812
	9480
	6186

	Age (y)
	53.1  11.3
	64.9  6.7
	61.1  7.5

	Males, n (%)
	59,867 (77.9) 
	3964 (41.8) 
	3040 (49.1) 

	White, n (%)
	-
	- 
	6049 (97.8) 

	College/university degree, n (%)
	- 
	-
	2761 (44.6) 

	Education levels
	
	
	

	Primary school or below
	4969 (6.5)
	2604 (27.5)
	-

	Middle school
	52,212 (68.0)
	3812 (40.2)
	-

	High school or beyond
	19,631 (25.5)
	3064 (32.3)
	-

	Never smokers, n (%)
	48,749 (63.5) 
	6988 (73.7)
	3866 (62.5) 

	Never drinkers, n (%)
	50,997 (66.4)
	6639 (70.0)
	222 (3.6) 

	Healthy diet, n (%)
	65,986 (85.9)
	5004 (52.8) 
	979 (15.8) 

	Adequate physical activity, n (%)
	10,136 (13.2)
	8183 (86.3) 
	5310 (85.8) 

	Number of comorbidities, n (%)
	 
	 
	 

	0–1
	73,686 (95.9) 
	7287 (76.9) 
	5023 (81.2) 

	2
	2648 (3.4) 
	1522 (16.1) 
	915 (14.8) 

	3
	478 (0.7) 
	671 (7.0) 
	248 (4.0) 

	Accelerated aging defined by PhenoAge, n (%)
	36,709 (47.8)
	4536 (47.8)
	2818 (45.6)

	Accelerated aging defined by KDM age, n (%)
	35,311 (46.0)
	4342 (45.8)
	2985 (48.3)

	Townsend deprivation index
	-
	-
	-2.1  2.7

	Sleep duration (h/d)
	7.2  1.1
	8.3  1.4
	7.2  1.0

	Body mass index (kg/m2)
	25.1  3.3
	24.1  3.3
	26.7  4.4


a Continuous variables were expressed as mean  standard deviation, and categorical variables were described as number (percentage). KDM, Klemera-Doubal method.


[bookmark: _Hlk177638163][bookmark: _Hlk177638145]Table S4. Baseline characteristics of participants lost at the first follow-up and those not lost at the first follow-up a
	[bookmark: _Hlk188121457]
	Overall
	Participants not lost at the first follow-up
	[bookmark: _Hlk177720889]Participants lost at the first follow-up
	P values b

	Kailuan cohort
	
	
	
	

	Participants, n
	107,830
	76,812
	31,018
	

	Age (y)
	50.3  12.0
	48.8  11.1
	54.0  13.3
	<0.001

	Males, n (%)
	85,800 (79.6) 
	59,867 (77.9)
	25,933 (83.6) 
	<0.001

	Educational attainment, n (%)
	 
	 
	 
	<0.001

	Primary school or below
	9400 (8.7) 
	5583 (7.3) 
	3817 (12.3) 
	

	Middle school
	75,131 (69.7) 
	54,480 (70.9) 
	20,651 (66.6) 
	

	High school or beyond
	23,299 (21.6) 
	16,749 (21.8) 
	6550 (21.1) 
	

	Never smokers, n (%)
	64,974 (60.3) 
	46,665 (60.8) 
	18,309 (59.0) 
	<0.001

	Never drinkers, n (%)
	63,886 (59.2) 
	45,420 (59.1) 
	18,466 (59.5) 
	0.227

	Healthy diet, n (%)
	90,394 (83.8) 
	64,509 (84.0) 
	25,885 (83.5) 
	0.033

	Adequate physical activity, n (%)
	16,215 (15.0) 
	10,991 (14.3) 
	5224 (16.8) 
	<0.001

	Number of comorbidities, n (%)
	 
	 
	 
	<0.001

	0–1
	103,839 (96.3) 
	74,307 (96.7) 
	29,532 (95.2) 
	

	2
	3386 (3.1) 
	2139 (2.8) 
	1247 (4.0) 
	

	3
	605 (0.6) 
	366 (0.5) 
	239 (0.8) 
	

	Sleep duration (h/d)
	7.2  1.1
	7.3  1.1
	7.2  1.2
	<0.001

	Body mass index (kg/m2)
	25.0  3.5
	25.1  3.5
	24.9  3.6
	<0.001

	Dongfeng-Tongji cohort
	
	
	
	

	Participants, n
	14,032
	9480
	4552
	

	Age (y)
	62.4  7.4
	61.2  6.7
	65.0  8.0
	<0.001

	Males, n (%)
	6140 (43.8) 
	3964 (41.8)
	2176 (47.8)
	<0.001

	Educational attainment, n (%)
	 
	 
	 
	<0.001

	Primary school or below
	4114 (29.3) 
	2676 (28.2) 
	1438 (31.6) 
	

	Middle school
	5305 (37.8) 
	3677 (38.8) 
	1628 (35.8) 
	

	High school or beyond
	4613 (32.9) 
	3127 (33.0) 
	1486 (32.6) 
	

	Never smokers, n (%)
	10,009 (71.3) 
	6911 (72.9) 
	3098 (68.1) 
	<0.001

	Never drinkers, n (%)
	10,255 (73.1) 
	6909 (72.9) 
	3346 (73.5) 
	0.446

	Healthy diet, n (%)
	7652 (54.5) 
	5169 (54.5) 
	2483 (54.5) 
	0.001

	Adequate physical activity, n (%)
	10,343 (73.7) 
	7009 (73.9)
	3334 (73.2) 
	0.011

	Number of comorbidities, n (%)
	 
	 
	 
	<0.001

	0–1
	11,293 (80.5) 
	7907 (83.4) 
	3386 (74.4) 
	

	2
	1921 (13.7) 
	1137 (12.0) 
	784 (17.2) 
	

	3
	818 (5.8) 
	436 (4.6) 
	382 (8.4) 
	

	Sleep duration (h/d)
	8.1  1.3
	8.1  1.3
	8.1 (1.3)
	0.003

	Body mass index (kg/m2)
	24.3  3.3
	24.2  3.2
	24.5 (3.5)
	<0.001

	UK Biobank
	
	
	
	

	Participants, n
	316,087
	6186
	309,901
	

	Age (y)
	56.1  8.1
	56.7  7.5
	56.1  8.1
	<0.001

	Males, n (%)
	141,191 (44.7) 
	3040 (49.1) 
	138,151 (44.6) 
	<0.001

	White, n (%)
	300,103 (94.9) 
	6045 (97.7) 
	294,058 (94.9) 
	<0.001

	College/university degree, n (%)
	104,939 (33.2) 
	2672 (43.2) 
	102,267 (33.0) 
	<0.001

	Never smokers, n (%)
	178,139 (56.4) 
	3837 (62.0) 
	174,302 (56.2) 
	<0.001

	Never drinkers, n (%)
	13,228 (4.2) 
	186 (3.0) 
	13,042 (4.2) 
	<0.001

	Healthy diet, n (%)
	45,960 (14.5) 
	1015 (16.4) 
	44,945 (14.5) 
	<0.001

	Adequate physical activity, n (%)
	244,748 (77.4) 
	4877 (78.8) 
	239,871 (77.4) 
	<0.001

	Number of comorbidities, n (%)
	 
	 
	 
	<0.001

	0–1
	274,567 (86.9) 
	5513 (89.1) 
	269,054 (86.8) 
	

	2
	32,529 (10.3) 
	557 (9.0) 
	31,972 (10.3) 
	

	3
	8991 (2.8) 
	116 (1.9) 
	8875 (2.9) 
	

	Townsend deprivation index
	-1.4  3.0
	-2.1  2.7
	-1.4  3.0
	<0.001

	Sleep duration (h/d)
	7.2  1.1
	7.2  1.0
	7.2  1.1
	0.018

	Body mass index (kg/m2)
	27.2  4.7
	26.6  4.3
	27.2  4.7
	<0.001


a Continuous variables were expressed as mean  standard deviation, and categorical variables were described as number (percentage).
b Participants not lost at the first follow-up vs. participants lost at the first follow-up.
Table S5. Spearman correlation coefficients and mean absolute errors between biological age and chronological age
	
	Spearman correlation coefficients (P values)
	Mean absolute error

	PhenoAge
	
	

	Kailuan cohort (n = 147,552)
	0.986 (<0.001)
	1.808

	Kailuan cohort (n = 107,830)
	0.975 (<0.001)
	1.957

	Dongfeng-Tongji cohort (n = 14,032)
	0.954 (<0.001)
	2.278

	UK Biobank (n = 316,087)
	0.860 (<0.001)
	7.308

	Klemera-Doubal method age
	
	

	Kailuan cohort (n = 147,552)
	0.996 (<0.001)
	0.981

	Kailuan cohort (n = 107,830)
	0.989 (<0.001)
	1.187

	Dongfeng-Tongji cohort (n = 14,032)
	0.980 (<0.001)
	1.111

	UK Biobank (n = 316,087)
	0.629 (<0.001)
	8.710



Table S6. Number (percentage) of participants with accelerated aging at baseline and the first follow-up
	Cohort 
	Baseline
	The first follow-up

	Accelerated aging defined by PhenoAge

	Kailuan cohort
	50,276 (46.6)
	36,709 (47.8)

	Dongfeng-Tongji cohort
	6577 (46.9)
	4536 (47.8)

	UK Biobank
	141,499 (44.8)
	2818 (45.6)

	Accelerated aging defined by Klemera-Doubal method age

	Kailuan cohort
	49,049 (45.5)
	35,311 (46.0)

	Dongfeng-Tongji cohort
	6439 (45.9)
	4342 (45.8)

	UK Biobank
	152,455 (48.2)
	2985 (48.3)



[bookmark: _Hlk176002045]Table S7. Predictive performance of PhenoAge and KDM age for mortality a
	
	Mortality
	
	Cardiovascular disease mortality

	
	Harrell’s C-index
	P values b
	Harrell’s C-index
	P values b

	Baseline
	
	
	
	

	Kailuan cohort (n = 107,830)
	
	
	
	

	Chronological age + covariates
	0.783 (0.779, 0.787)
	reference
	0.798 (0.786, 0.810)
	reference

	PhenoAge + covariates
	0.790 (0.786, 0.794)
	<0.001
	0.814 (0.804, 0.824)
	<0.001

	KDM age + covariates
	0.790 (0.786, 0.794)
	<0.001
	0.810 (0.798, 0.822)
	<0.001

	Dongfeng-Tongji cohort (n = 14,032)
	
	
	

	Chronological age + covariates
	0.738 (0.726, 0.750)
	reference
	0.762 (0.740, 0.784)
	reference

	PhenoAge + covariates
	0.743 (0.731, 0.755)
	<0.001
	0.776 (0.756, 0.796)
	<0.001

	KDM age + covariates
	0.743 (0.731, 0.755)
	<0.001
	0.775 (0.753, 0.797)
	<0.001

	UK Biobank (n = 316,087)
	
	
	
	

	Chronological age + covariates
	0.726 (0.723, 0.730)
	reference
	0.765 (0.756, 0.773)
	reference

	PhenoAge + covariates
	0.739 (0.736, 0.742)
	<0.001
	0.777 (0.768, 0.785)
	<0.001

	KDM age + covariates
	0.699 (0.695, 0.702)
	0.999
	0.767 (0.758, 0.776)
	0.208

	The first follow-up
	
	
	
	

	Kailuan cohort (n = 76,812)
	
	
	
	

	Chronological age + covariates
	0.773 (0.767, 0.779)
	reference
	0.778 (0.758, 0.798)
	reference

	PhenoAge + covariates
	0.778 (0.772, 0.784)
	<0.001
	0.793 (0.773, 0.813)
	<0.001

	KDM age + covariates
	0.779 (0.773, 0.785)
	<0.001
	0.789 (0.769, 0.809)
	<0.001

	Dongfeng-Tongji cohort (n = 9480)
	
	
	

	Chronological age + covariates
	0.722 (0.698, 0.746)
	reference
	0.750 (0.711, 0.789)
	reference

	PhenoAge + covariates
	0.726 (0.702, 0.750)
	0.081
	0.766 (0.729, 0.803)
	0.001

	KDM age + covariates
	0.726 (0.702, 0.750)
	0.017
	0.766 (0.727, 0.805)
	<0.001

	UK Biobank (n = 6186)
	
	
	
	

	Chronological age + covariates
	0.731 (0.704, 0.758)
	reference
	0.772 (0.709, 0.835)
	reference

	PhenoAge + covariates
	0.736 (0.709, 0.763)
	0.191
	0.769 (0.700, 0.838)
	0.597

	KDM age + covariates
	0.679 (0.650, 0.708)
	0.999
	0.755 (0.686, 0.824)
	0.788


a Covariates included sex, and self-reported race (UK Biobank only), education levels, Townsend deprivation index (UK Biobank only), smoking status, drinking status, diet, physical activity levels, body mass index, sleep duration, and number of comorbidities. KDM, Klemera-Doubal method.
b P values for the comparison C-index (Phenoage/KDM age) > C-index (chronological age).
Table S8. Predictive performance of PhenoAge and KDM age for cardiovascular events a
	
	Cardiovascular disease
	Coronary heart disease/myocardial infarction
	Stroke

	
	Harrell’s C-index
	P values b
	Harrell’s C-index
	P values b
	Harrell’s C-index
	P values b

	Baseline 
	
	
	
	
	
	

	Kailuan cohort (n = 107,830)
	
	
	
	
	
	

	Chronological age + covariates
	0.694 (0.690, 0.698)
	reference
	0.712 (0.702, 0.722)
	reference
	0.689 (0.683, 0.695)
	reference

	PhenoAge + covariates
	0.707 (0.703, 0.711)
	<0.001
	0.719 (0.709, 0.729)
	<0.001
	0.703 (0.697, 0.709)
	<0.001

	KDM age + covariates
	0.704 (0.700, 0.708)
	<0.001
	0.721 (0.711, 0.731)
	<0.001
	0.699 (0.693, 0.705)
	<0.001

	Dongfeng-Tongji cohort (n = 14,032)
	
	
	
	
	
	

	Chronological age + covariates
	0.641 (0.633, 0.649)
	reference
	0.636 (0.628, 0.644)
	reference
	0.661 (0.645, 0.677)
	reference

	PhenoAge + covariates
	0.650 (0.642, 0.658)
	<0.001
	0.641 (0.633, 0.649)
	<0.001
	0.673 (0.657, 0.689)
	<0.001

	KDM age + covariates
	0.649 (0.641, 0.657)
	<0.001
	0.642 (0.634, 0.650)
	<0.001
	0.670 (0.654, 0.686)
	<0.001

	UK Biobank (n = 316,087)
	
	
	
	
	
	

	Chronological age + covariates
	0.705 (0.703, 0.708)
	reference
	0.709 (0.706, 0.712)
	reference
	0.704 (0.698, 0.710)
	reference

	PhenoAge + covariates
	0.709 (0.706, 0.711)
	<0.001
	0.713 (0.710, 0.716)
	<0.001
	0.706 (0.700, 0.712)
	0.094

	KDM age + covariates
	0.703 (0.701, 0.706)
	0.990
	0.709 (0.706, 0.712)
	0.563
	0.693 (0.687, 0.699)
	0.999

	The first follow-up
	
	
	
	
	
	

	Kailuan cohort (n = 76,812)
	
	
	
	
	
	

	Chronological age + covariates
	0.688 (0.682, 0.694)
	reference
	0.709 (0.695, 0.723)
	reference
	0.684 (0.678, 0.690)
	reference

	PhenoAge + covariates
	0.699 (0.693, 0.705)
	<0.001
	0.716 (0.704, 0.728)
	<0.001
	0.696 (0.690, 0.702)
	<0.001

	KDM age + covariates
	0.698 (0.692, 0.704)
	<0.001
	0.718 (0.706, 0.730)
	<0.001
	0.693 (0.687, 0.699)
	<0.001

	Dongfeng-Tongji cohort (n = 9480)
	
	
	
	
	
	

	Chronological age + covariates
	0.627 (0.615, 0.639)
	reference
	0.623 (0.611, 0.635)
	reference
	0.657 (0.630, 0.684)
	reference

	PhenoAge + covariates
	0.637 (0.625, 0.649)
	<0.001
	0.630 (0.618, 0.642)
	<0.001
	0.671 (0.646, 0.696)
	<0.001

	KDM age + covariates
	0.635 (0.623, 0.647)
	<0.001
	0.629 (0.617, 0.641)
	<0.001
	0.669 (0.644, 0.694)
	<0.001

	UK Biobank (n = 6186)
	
	
	
	
	
	

	Chronological age + covariates
	0.687 (0.663, 0.711)
	reference
	0.691 (0.666, 0.716)
	reference
	0.716 (0.671, 0.761)
	reference

	PhenoAge + covariates
	0.692 (0.668, 0.716)
	0.120
	0.695 (0.670, 0.720)
	0.145
	0.714 (0.667, 0.761)
	0.596

	KDM age + covariates
	0.676 (0.652, 0.700)
	0.902
	0.682 (0.657, 0.707)
	0.855
	0.696 (0.645, 0.747)
	0.855


a Covariates included sex, and self-reported race (UK Biobank only), education levels, Townsend deprivation index (UK Biobank only), smoking status, drinking status, diet, physical activity levels, body mass index, sleep duration, and number of comorbidities. KDM, Klemera-Doubal method.
b P values for the comparison C-index (Phenoage/KDM age) > C-index (chronological age).

Table S9. Predictive performance of PhenoAge and KDM age for cardiovascular events when employing competing risk models to account for the competing risk between incident cardiovascular disease and non-cardiovascular deaths a
	
	Cardiovascular disease
	Coronary heart disease/myocardial infarction
	Stroke

	
	Harrell’s C-index
	P values b
	Harrell’s C-index
	P values b
	Harrell’s C-index
	P values b

	Baseline 
	
	
	
	
	
	

	Kailuan cohort (n = 107,830)
	
	
	
	
	
	

	Chronological age + covariates
	0.649 (0.622, 0.675)
	reference
	0.678 (0.599, 0.758)
	reference
	0.636 (0.606, 0.666)
	reference

	PhenoAge + covariates
	0.661 (0.620, 0.701)
	<0.001
	0.692 (0.595, 0.790)
	<0.001
	0.647 (0.599, 0.694)
	<0.001

	KDM age + covariates
	0.659 (0.631, 0.688)
	<0.001
	0.688 (0.600, 0.775)
	<0.001
	0.646 (0.619, 0.674)
	<0.001

	Dongfeng-Tongji cohort (n = 14,032)
	
	
	
	
	
	

	Chronological age + covariates
	0.634 (0.626, 0.641)
	reference
	0.625 (0.615, 0.634)
	reference
	0.655 (0.639, 0.671)
	reference

	PhenoAge + covariates
	0.641 (0.633, 0.649)
	<0.001
	0.629 (0.619, 0.639)
	<0.001
	0.666 (0.651, 0.682)
	<0.001

	KDM age + covariates
	0.641 (0.633, 0.649)
	<0.001
	0.630 (0.621, 0.639)
	<0.001
	0.664 (0.648, 0.679)
	<0.001

	UK Biobank (n = 316,087)
	
	
	
	
	
	

	Chronological age + covariates
	0.693 (0.664, 0.722)
	reference
	0.696 (0.664, 0.727)
	reference
	0.698 (0.644, 0.751)
	reference

	PhenoAge + covariates
	0.695 (0.665, 0.726)
	0.358
	0.699 (0.664, 0.733)
	0.297
	0.695 (0.645, 0.746)
	0.575

	KDM age + covariates
	0.691 (0.661, 0.722)
	0.583
	0.697 (0.665, 0.730)
	0.423
	0.680 (0.624, 0.735)
	0.814

	The first follow-up
	
	
	
	
	
	

	Kailuan cohort (n = 76,812)
	
	
	
	
	
	

	Chronological age + covariates
	0.668 (0.656, 0.680)
	reference
	0.688 (0.661, 0.714)
	reference
	0.662 (0.649, 0.675)
	reference

	PhenoAge + covariates
	0.677 (0.666, 0.689)
	<0.001
	0.694 (0.672, 0.715)
	0.033
	0.673 (0.659, 0.687)
	<0.001

	KDM age + covariates
	0.677 (0.665, 0.688)
	<0.001
	0.696 (0.673, 0.718)
	<0.001
	0.671 (0.661, 0.681)
	<0.001

	Dongfeng-Tongji cohort (n = 9480)
	
	
	
	
	
	

	Chronological age + covariates
	0.624 (0.613, 0.636)
	reference
	0.619 (0.607, 0.632)
	reference
	0.653 (0.627, 0.680)
	reference

	PhenoAge + covariates
	0.634 (0.623, 0.644)
	<0.001
	0.626 (0.614, 0.638)
	<0.001
	0.667 (0.642, 0.692)
	<0.001

	KDM age + covariates
	0.632 (0.620, 0.643)
	<0.001
	0.625 (0.612, 0.638)
	<0.001
	0.665 (0.638, 0.691)
	<0.001

	UK Biobank (n = 6186)
	
	
	
	
	
	

	Chronological age + covariates
	0.677 (0.650, 0.703)
	reference
	0.683 (0.656, 0.710)
	reference
	0.705 (0.656, 0.754)
	reference

	PhenoAge + covariates
	0.678 (0.651, 0.706)
	0.365
	0.685 (0.658, 0.711)
	0.343
	0.699 (0.642, 0.757)
	0.655

	KDM age + covariates
	0.666 (0.640, 0.692)
	0.883
	0.672 (0.644, 0.700)
	0.899
	0.693 (0.648, 0.738)
	0.739


a Covariates included sex, and self-reported race (UK Biobank only), education levels, Townsend deprivation index (UK Biobank only), smoking status, drinking status, diet, physical activity levels, body mass index, sleep duration, and number of comorbidities. KDM, Klemera-Doubal method.
b P values for the comparison C-index (Phenoage/KDM age) > C-index (chronological age).
Table S10. Associations of changes in accelerated aging with the risks of cardiovascular disease and mortality
	[bookmark: _Hlk185075160]
	Changes in accelerated aging status (baseline to the first follow-up)

	
	[bookmark: OLE_LINK2]Persistent accelerated aging
	[bookmark: OLE_LINK4]Recovery from accelerated aging
	[bookmark: OLE_LINK5]Delayed accelerated aging
	[bookmark: OLE_LINK6]Stable non-accelerated aging

	Accelerated aging defined by PhenoAge
	
	

	Kailuan cohort (n = 76,812)

	Cardiovascular disease

	HR1 (95% CI) a
	1.00 (reference)
	0.71 (0.65, 0.76)
	0.70 (0.66, 0.76)
	0.44 (0.41, 0.47)

	HR2 (95% CI) b
	1.00 (reference)
	0.73 (0.68, 0.78)
	0.71 (0.66, 0.76)
	0.47 (0.44, 0.50)

	HR3 (95% CI) c
	1.00 (reference)
	0.76 (0.70, 0.81)
	0.73 (0.68, 0.78)
	0.49 (0.46, 0.53)

	[bookmark: OLE_LINK7]Myocardial infarction

	HR1 (95% CI) a
	1.00 (reference)
	0.76 (0.64, 0.89)
	0.72 (0.61, 0.85)
	0.49 (0.42, 0.56)

	HR2 (95% CI) b
	1.00 (reference)
	0.79 (0.67, 0.93)
	0.73 (0.62, 0.86)
	0.53 (0.46, 0.62)

	HR3 (95% CI) c
	1.00 (reference)
	0.82 (0.70, 0.97)
	0.77 (0.65, 0.90)
	0.57 (0.49, 0.66)

	Stroke
	
	
	
	

	HR1 (95% CI) a
	1.00 (reference)
	0.69 (0.64, 0.75)
	0.70 (0.65, 0.76)
	0.43 (0.40, 0.46)

	HR2 (95% CI) b
	1.00 (reference)
	0.71 (0.66, 0.77)
	0.71 (0.65, 0.76)
	0.45 (0.42, 0.48)

	HR3 (95% CI) c
	1.00 (reference)
	0.74 (0.68, 0.80)
	0.72 (0.67, 0.78)
	0.47 (0.44, 0.51)

	Mortality
	
	
	
	

	HR1 (95% CI) a
	1.00 (reference)
	0.80 (0.75, 0.86)
	0.75 (0.70, 0.80)
	0.56 (0.52, 0.59)

	HR2 (95% CI) b
	1.00 (reference)
	0.83 (0.77, 0.89)
	0.75 (0.70, 0.80)
	0.58 (0.55, 0.61)

	HR3 (95% CI) c
	1.00 (reference)
	0.83 (0.77, 0.89)
	0.75 (0.70, 0.81)
	0.58 (0.55, 0.62)

	[bookmark: OLE_LINK1]Cardiovascular disease mortality
	
	
	

	HR1 (95% CI) a
	1.00 (reference)
	0.75 (0.58, 0.97)
	0.63 (0.48, 0.81)
	0.31 (0.24, 0.40)

	HR2 (95% CI) b
	1.00 (reference)
	0.78 (0.61, 1.01)
	0.64 (0.49, 0.83)
	0.33 (0.26, 0.43)

	HR3 (95% CI) c
	1.00 (reference)
	0.78 (0.61, 1.02)
	0.65 (0.50, 0.85)
	0.34 (0.26, 0.44)

	Dongfeng-Tongji cohort (n = 9480)

	Cardiovascular diseases

	HR1 (95% CI) a
	1.00 (reference)
	0.81 (0.71, 0.91)
	0.76 (0.68, 0.86)
	0.56 (0.51, 0.62)

	HR2 (95% CI) b
	1.00 (reference)
	0.77 (0.68, 0.88)
	0.76 (0.67, 0.85)
	0.57 (0.51, 0.63)

	HR3 (95% CI) c
	1.00 (reference)
	0.79 (0.70, 0.90)
	0.79 (0.70, 0.90)
	0.63 (0.57, 0.70)

	Coronary heart disease

	HR1 (95% CI) a
	1.00 (reference)
	0.88 (0.77, 1.01)
	0.80 (0.70, 0.91)
	0.63 (0.56, 0.70)

	HR2 (95% CI) b
	1.00 (reference)
	0.84 (0.73, 0.96)
	0.78 (0.68, 0.89)
	0.63 (0.56, 0.70)

	HR3 (95% CI) c
	1.00 (reference)
	0.86 (0.75, 0.99)
	0.82 (0.72, 0.94)
	0.70 (0.62, 0.79)

	Stroke

	HR1 (95% CI) a
	1.00 (reference)
	0.59 (0.44, 0.81)
	0.69 (0.52, 0.91)
	0.39 (0.30, 0.50)

	HR2 (95% CI) b
	1.00 (reference)
	0.59 (0.43, 0.80)
	0.72 (0.54, 0.94)
	0.41 (0.32, 0.53)

	HR3 (95% CI) c
	1.00 (reference)
	0.60 (0.44, 0.82)
	0.73 (0.55, 0.96)
	0.43 (0.33, 0.56)

	Mortality

	HR1 (95% CI) a
	1.00 (reference)
	1.08 (0.83, 1.40)
	0.87 (0.67, 1.13)
	0.59 (0.47, 0.74)

	HR2 (95% CI) b
	1.00 (reference)
	1.02 (0.78, 1.32)
	0.91 (0.70, 1.18)
	0.62 (0.50, 0.79)

	HR3 (95% CI) c
	1.00 (reference)
	0.97 (0.75, 1.26)
	0.91 (0.70, 1.19)
	0.62 (0.48, 0.78)

	Cardiovascular disease mortality
	
	
	

	HR1 (95% CI) a
	1.00 (reference)
	0.98 (0.62, 1.57)
	0.77 (0.48, 1.24)
	0.47 (0.31, 0.73)

	HR2 (95% CI) b
	1.00 (reference)
	0.92 (0.58, 1.46)
	0.81 (0.50, 1.30)
	0.50 (0.33, 0.78)

	HR3 (95% CI) c
	1.00 (reference)
	0.87 (0.54, 1.39)
	0.80 (0.49, 1.29)
	0.48 (0.31, 0.75)

	UK Biobank (n = 6186)
	
	
	

	Cardiovascular disease
	
	
	

	HR1 (95% CI) a
	1.00 (reference)
	0.57 (0.41, 0.79)
	0.73 (0.56, 0.95)
	0.55 (0.45, 0.68)

	HR2 (95% CI) b
	1.00 (reference)
	0.65 (0.46, 0.90)
	0.77 (0.59, 1.00)
	0.64 (0.52, 0.80)

	HR3 (95% CI) c
	1.00 (reference)
	0.67 (0.48, 0.94)
	0.80 (0.61, 1.05)
	0.68 (0.55, 0.85)

	Coronary heart disease
	
	
	

	HR1 (95% CI) a
	1.00 (reference)
	0.62 (0.43, 0.89)
	0.75 (0.56, 1.02)
	0.58 (0.46, 0.74)

	HR2 (95% CI) b
	1.00 (reference)
	0.72 (0.50, 1.03)
	0.79 (0.59, 1.07)
	0.69 (0.54, 0.88)

	HR3 (95% CI) c
	1.00 (reference)
	0.76 (0.52, 1.09)
	0.84 (0.62, 1.14)
	0.75 (0.59, 0.97)

	Stroke
	
	
	
	

	HR1 (95% CI) a
	1.00 (reference)
	0.60 (0.32, 1.13)
	0.80 (0.48, 1.32)
	0.51 (0.34, 0.78)

	HR2 (95% CI) b
	1.00 (reference)
	0.67 (0.36, 1.26)
	0.83 (0.50, 1.38)
	0.55 (0.36, 0.85)

	HR3 (95% CI) c
	1.00 (reference)
	0.66 (0.35, 1.25)
	0.83 (0.50, 1.38)
	0.54 (0.35, 0.85)

	Mortality	
	
	
	
	

	HR1 (95% CI) a
	1.00 (reference)
	0.59 (0.40, 0.88)
	0.94 (0.69, 1.26)
	0.48 (0.36, 0.62)

	HR2 (95% CI) b
	1.00 (reference)
	0.67 (0.45, 1.01)
	0.97 (0.72, 1.31)
	0.52 (0.40, 0.69)

	HR3 (95% CI) c
	1.00 (reference)
	0.71 (0.48, 1.06)
	1.04 (0.77, 1.41)
	0.57 (0.43, 0.75)

	Cardiovascular disease mortality
	
	
	

	HR1 (95% CI) a
	1.00 (reference)
	0.78 (0.25, 2.38)
	1.26 (0.54, 2.95)
	0.78 (0.37, 1.63)

	HR2 (95% CI) b
	1.00 (reference)
	0.91 (0.30, 2.80)
	1.26 (0.53, 2.97)
	0.90 (0.42, 1.93)

	HR3 (95% CI) c
	1.00 (reference)
	0.93 (0.30, 2.88)
	1.30 (0.55, 3.08)
	0.98 (0.45, 2.13)

	Pooled results d
	
	
	
	

	Cardiovascular disease

	HR1 (95% CI) a
	1.00 (reference)
	0.73 (0.68, 0.78)
	0.72 (0.68, 0.76)
	0.51 (0.43, 0.60)

	HR2 (95% CI) b
	1.00 (reference)
	0.74 (0.69, 0.78)
	0.72 (0.68, 0.77)
	0.54 (0.46, 0.65)

	HR3 (95% CI) c
	1.00 (reference)
	0.76 (0.72, 0.81)
	0.75 (0.70, 0.79)
	0.59 (0.48, 0.71)

	Coronary heart disease/myocardial infarction

	HR1 (95% CI) a
	1.00 (reference)
	0.81 (0.73, 0.90)
	0.77 (0.70, 0.84)
	0.56 (0.48, 0.66)

	HR2 (95% CI) b
	1.00 (reference)
	0.81 (0.73, 0.90)
	0.76 (0.69, 0.84)
	0.60 (0.55, 0.66)

	HR3 (95% CI) c
	1.00 (reference)
	0.84 (0.76, 0.93)
	0.80 (0.73, 0.89)
	0.66 (0.60, 0.72)

	Stroke
	
	
	
	

	HR1 (95% CI) a
	1.00 (reference)
	0.68 (0.63, 0.74)
	0.70 (0.65, 0.76)
	0.43 (0.40, 0.46)

	HR2 (95% CI) b
	1.00 (reference)
	0.70 (0.65, 0.76)
	0.71 (0.66, 0.77)
	0.45 (0.42, 0.48)

	HR3 (95% CI) c
	1.00 (reference)
	0.73 (0.67, 0.79)
	0.72 (0.67, 0.78)
	0.47 (0.44, 0.50)

	Mortality
	
	
	
	

	HR1 (95% CI) a
	1.00 (reference)
	0.82 (0.61, 1.10)
	0.76 (0.72, 0.81)
	0.56 (0.53, 0.59)

	HR2 (95% CI) b
	1.00 (reference)
	0.84 (0.78, 0.90)
	0.77 (0.72, 0.82)
	0.58 (0.55, 0.61)

	HR3 (95% CI) c
	1.00 (reference)
	0.84 (0.78, 0.89)
	0.77 (0.72, 0.83)
	0.58 (0.55, 0.62)

	Cardiovascular disease mortality
	
	
	

	HR1 (95% CI) a
	1.00 (reference)
	0.80 (0.64, 0.99)
	0.69 (0.55, 0.86)
	0.44 (0.27, 0.72)

	HR2 (95% CI) b
	1.00 (reference)
	0.81 (0.65, 1.01)
	0.70 (0.56, 0.88)
	0.48 (0.29, 0.81)

	HR3 (95% CI) c
	1.00 (reference)
	0.80 (0.64, 1.00)
	0.71 (0.57, 0.89)
	0.49 (0.29, 0.85)

	Accelerated aging defined by Klemera-Doubal method age
	

	Kailuan cohort (n = 76,812)
	
	
	

	Cardiovascular disease
	
	
	

	HR1 (95% CI) a
	1.00 (reference)
	0.67 (0.63, 0.73)
	0.66 (0.61, 0.71)
	0.41 (0.39, 0.44)

	HR2 (95% CI) b
	1.00 (reference)
	0.68 (0.63, 0.73)
	0.66 (0.61, 0.71)
	0.42 (0.40, 0.45)

	HR3 (95% CI) c
	1.00 (reference)
	0.70 (0.65, 0.76)
	0.68 (0.63, 0.73)
	0.45 (0.42, 0.48)

	Myocardial infarction
	
	
	

	HR1 (95% CI) a
	1.00 (reference)
	0.70 (0.59, 0.83)
	0.71 (0.60, 0.84)
	0.39 (0.33, 0.45)

	HR2 (95% CI) b
	1.00 (reference)
	0.71 (0.60, 0.83)
	0.71 (0.61, 0.84)
	0.40 (0.35, 0.47)

	HR3 (95% CI) c
	1.00 (reference)
	0.73 (0.62, 0.86)
	0.75 (0.63, 0.88)
	0.42 (0.36, 0.49)

	Stroke
	
	
	
	

	HR1 (95% CI) a
	1.00 (reference)
	0.68 (0.62, 0.73)
	0.64 (0.59, 0.70)
	0.42 (0.39, 0.45)

	HR2 (95% CI) b
	1.00 (reference)
	0.68 (0.62, 0.74)
	0.64 (0.59, 0.70)
	0.43 (0.40, 0.46)

	HR3 (95% CI) c
	1.00 (reference)
	0.71 (0.65, 0.77)
	0.66 (0.61, 0.72)
	0.45 (0.42, 0.49)

	Mortality
	
	
	
	

	HR1 (95% CI) a
	1.00 (reference)
	0.81 (0.76, 0.87)
	0.70 (0.65, 0.75)
	0.58 (0.54, 0.61)

	HR2 (95% CI) b
	1.00 (reference)
	0.79 (0.74, 0.85)
	0.68 (0.63, 0.73)
	0.55 (0.52, 0.58)

	HR3 (95% CI) c
	1.00 (reference)
	0.79 (0.74, 0.85)
	0.69 (0.64, 0.74)
	0.55 (0.52, 0.58)

	Cardiovascular disease mortality
	
	
	

	HR1 (95% CI) a
	1.00 (reference)
	0.69 (0.53, 0.89)
	0.51 (0.39, 0.68)
	0.35 (0.28, 0.44)

	HR2 (95% CI) b
	1.00 (reference)
	0.68 (0.52, 0.88)
	0.50 (0.38, 0.67)
	0.34 (0.27, 0.43)

	HR3 (95% CI) c
	1.00 (reference)
	0.68 (0.52, 0.89)
	0.53 (0.40, 0.70)
	0.34 (0.27, 0.44)

	Dongfeng-Tongji cohort (n = 9480)
	
	

	Cardiovascular diseases
	
	
	

	HR1 (95% CI) a
	1.00 (reference)
	0.84 (0.74, 0.95)
	0.74 (0.65, 0.84)
	0.53 (0.48, 0.58)

	HR2 (95% CI) b
	1.00 (reference)
	0.82 (0.73, 0.93)
	0.75 (0.66, 0.85)
	0.53 (0.48, 0.59)

	HR3 (95% CI) c
	1.00 (reference)
	0.86 (0.76, 0.98)
	0.79 (0.70, 0.90)
	0.59 (0.54, 0.66)

	Coronary heart disease
	
	
	

	HR1 (95% CI) a
	1.00 (reference)
	0.88 (0.76, 1.01)
	0.79 (0.69, 0.91)
	0.59 (0.53, 0.66)

	HR2 (95% CI) b
	1.00 (reference)
	0.86 (0.75, 0.99)
	0.80 (0.69, 0.91)
	0.60 (0.54, 0.67)

	HR3 (95% CI) c
	1.00 (reference)
	0.91 (0.79, 1.04)
	0.85 (0.74, 0.98)
	0.68 (0.60, 0.76)

	Stroke
	
	
	
	

	HR1 (95% CI) a
	1.00 (reference)
	0.75 (0.56, 1.00)
	0.61 (0.45, 0.82)
	0.36 (0.28, 0.47)

	HR2 (95% CI) b
	1.00 (reference)
	0.73 (0.55, 0.97)
	0.62 (0.46, 0.83)
	0.36 (0.28, 0.47)

	HR3 (95% CI) c
	1.00 (reference)
	0.75 (0.56, 1.00)
	0.63 (0.46, 0.84)
	0.37 (0.29, 0.48)

	Mortality
	
	
	
	

	HR1 (95% CI) a
	1.00 (reference)
	0.89 (0.67, 1.18)
	0.88 (0.67, 1.16)
	0.69 (0.56, 0.86)

	HR2 (95% CI) b
	1.00 (reference)
	0.84 (0.64, 1.12)
	0.90 (0.69, 1.19)
	0.70 (0.56, 0.87)

	HR3 (95% CI) c
	1.00 (reference)
	0.86 (0.65, 1.14)
	0.93 (0.70, 1.22)
	0.71 (0.56, 0.89)

	Cardiovascular disease mortality
	
	
	

	HR1 (95% CI) a
	1.00 (reference)
	0.96 (0.60, 1.55)
	0.80 (0.49, 1.31)
	0.52 (0.34, 0.78)

	HR2 (95% CI) b
	1.00 (reference)
	0.91 (0.56, 1.46)
	0.83 (0.51, 1.36)
	0.52 (0.34, 0.78)

	HR3 (95% CI) c
	1.00 (reference)
	0.91 (0.56, 1.48)
	0.83 (0.50, 1.36)
	0.50 (0.33, 0.77)

	UK Biobank (n = 6186)
	
	
	

	Cardiovascular disease
	
	
	

	HR1 (95% CI) a
	1.00 (reference)
	0.97 (0.70, 1.34)
	0.97 (0.74, 1.26)
	0.80 (0.64, 0.99)

	HR2 (95% CI) b
	1.00 (reference)
	0.75 (0.54, 1.04)
	0.84 (0.65, 1.10)
	0.59 (0.47, 0.74)

	HR3 (95% CI) c
	1.00 (reference)
	0.75 (0.54, 1.05)
	0.87 (0.67, 1.14)
	0.63 (0.50, 0.79)

	Coronary heart disease
	
	
	

	HR1 (95% CI) a
	1.00 (reference)
	1.01 (0.70, 1.45)
	0.92 (0.68, 1.25)
	0.85 (0.67, 1.08)

	HR2 (95% CI) b
	1.00 (reference)
	0.78 (0.54, 1.12)
	0.81 (0.59, 1.10)
	0.63 (0.49, 0.81)

	HR3 (95% CI) c
	1.00 (reference)
	0.79 (0.54, 1.13)
	0.85 (0.62, 1.15)
	0.68 (0.53, 0.88)

	Stroke
	
	
	
	

	HR1 (95% CI) a
	1.00 (reference)
	1.02 (0.56, 1.85)
	1.01 (0.61, 1.65)
	0.61 (0.40, 0.93)

	HR2 (95% CI) b
	1.00 (reference)
	0.84 (0.46, 1.54)
	0.90 (0.55, 1.48)
	0.48 (0.31, 0.76)

	HR3 (95% CI) c
	1.00 (reference)
	0.84 (0.46, 1.54)
	0.88 (0.53, 1.45)
	0.47 (0.30, 0.75)

	Mortality	
	
	
	
	

	HR1 (95% CI) a
	1.00 (reference)
	0.97 (0.65, 1.46)
	1.05 (0.76, 1.46)
	0.86 (0.66, 1.12)

	HR2 (95% CI) b
	1.00 (reference)
	0.80 (0.53, 1.21)
	0.95 (0.69, 1.32)
	0.69 (0.53, 0.91)

	HR3 (95% CI) c
	1.00 (reference)
	0.80 (0.53, 1.22)
	1.00 (0.72, 1.39)
	0.76 (0.57, 1.00)

	Cardiovascular disease mortality
	
	
	

	HR1 (95% CI) a
	1.00 (reference)
	1.46 (0.56, 3.79)
	1.10 (0.46, 2.62)
	0.69 (0.33, 1.47)

	HR2 (95% CI) b
	1.00 (reference)
	1.14 (0.43, 3.01)
	0.98 (0.41, 2.34)
	0.54 (0.25, 1.19)

	HR3 (95% CI) c
	1.00 (reference)
	1.18 (0.44, 3.13)
	0.98 (0.41, 2.37)
	0.60 (0.27, 1.35)

	Pooled results d
	
	
	
	

	Cardiovascular disease
	
	
	

	HR1 (95% CI) a
	1.00 (reference)
	0.79 (0.64, 0.97)
	0.75 (0.62, 0.92)
	0.55 (0.38, 0.80)

	HR2 (95% CI) b
	1.00 (reference)
	0.74 (0.64, 0.85)
	0.69 (0.65, 0.74)
	0.50 (0.41, 0.61)

	HR3 (95% CI) c
	1.00 (reference)
	0.77 (0.66, 0.89)
	0.75 (0.65, 0.86)
	0.54 (0.44, 0.67)

	Coronary heart disease/myocardial infarction
	
	

	HR1 (95% CI) a
	1.00 (reference)
	0.82 (0.74, 0.91)
	0.77 (0.70, 0.86)
	0.58 (0.37, 0.89)

	HR2 (95% CI) b
	1.00 (reference)
	0.79 (0.72, 0.88)
	0.77 (0.69, 0.84)
	0.53 (0.40, 0.70)

	HR3 (95% CI) c
	1.00 (reference)
	0.83 (0.75, 0.92)
	0.81 (0.73, 0.90)
	0.58 (0.42, 0.79)

	Stroke
	
	
	
	

	HR1 (95% CI) a
	1.00 (reference)
	0.69 (0.64, 0.75)
	0.65 (0.60, 0.70)
	0.42 (0.39, 0.45)

	HR2 (95% CI) b
	1.00 (reference)
	0.69 (0.63, 0.75)
	0.64 (0.59, 0.70)
	0.43 (0.40, 0.46)

	HR3 (95% CI) c
	1.00 (reference)
	0.72 (0.66, 0.78)
	0.66 (0.61, 0.72)
	0.44 (0.41, 0.48)

	Mortality
	
	
	
	

	HR1 (95% CI) a
	1.00 (reference)
	0.82 (0.77, 0.87)
	0.83 (0.65, 1.06)
	0.68 (0.54, 0.85)

	HR2 (95% CI) b
	1.00 (reference)
	0.79 (0.74, 0.85)
	0.80 (0.64, 1.01)
	0.62 (0.52, 0.74)

	HR3 (95% CI) c
	1.00 (reference)
	0.79 (0.74, 0.85)
	0.83 (0.65, 1.06)
	0.64 (0.52, 0.80)

	Cardiovascular disease mortality
	
	
	

	HR1 (95% CI) a
	1.00 (reference)
	0.77 (0.62, 0.96)
	0.60 (0.47, 0.75)
	0.40 (0.33, 0.48)

	HR2 (95% CI) b
	1.00 (reference)
	0.75 (0.60, 0.93)
	0.59 (0.47, 0.75)
	0.39 (0.32, 0.47)

	HR3 (95% CI) c
	1.00 (reference)
	0.75 (0.59, 0.94)
	0.61 (0.48, 0.77)
	0.39 (0.31, 0.47)


a Models were not adjusted for covariates.
[bookmark: _Hlk176002060]b Models were adjusted for age, sex, and self-reported race (UK Biobank only).
c Models were further adjusted for education levels, Townsend deprivation index (UK Biobank only), smoking status, drinking status, diet, physical activity levels, body mass index, sleep duration, and number of comorbidities.
d Results from each cohort were combined using a fixed-effects model when the Cochran's Q test for heterogeneity was not significant, and a random-effects model was used when the Cochran's Q test for heterogeneity was significant. CI, confidence interval; HR, hazard ratio. 
Table S11. Associations of changes in accelerated aging with the risks of cardiovascular disease and mortality by baseline chronological age groups a
	
	Changes in accelerated aging status (baseline to the first follow-up)
	P-interaction

	
	Persistent accelerated aging
	Recovery from accelerated aging
	Delayed accelerated aging
	Stable non-accelerated aging
	

	Accelerated aging defined by PhenoAge
	
	
	

	Kailuan cohort (n = 76,812)

	Cardiovascular disease

	<60 y (n = 65,813)
	1.00 (reference)
	0.73 (0.67, 0.80)
	0.72 (0.67, 0.79)
	0.50 (0.46, 0.54)
	<0.001

	60 y (n = 10,999)
	1.00 (reference)
	0.86 (0.74, 1.00)
	0.84 (0.72, 0.97)
	0.62 (0.55, 0.71)
	

	Myocardial infarction

	<60 y (n = 65,813)
	1.00 (reference)
	0.80 (0.66, 0.98)
	0.78 (0.65, 0.94)
	0.63 (0.53, 0.75)
	0.736

	60 y (n = 10,999)
	1.00 (reference)
	0.91 (0.66, 1.26)
	0.81 (0.58, 1.13)
	0.58 (0.43, 0.79)
	

	Stroke
	
	
	
	
	

	<60 y (n = 65,813)
	1.00 (reference)
	0.71 (0.65, 0.78)
	0.71 (0.65, 0.78)
	0.46 (0.43, 0.51)
	<0.001

	60 y (n = 10,999)
	1.00 (reference)
	0.85 (0.72, 1.01)
	0.85 (0.73, 1.00)
	0.63 (0.55, 0.73)
	

	Mortality
	
	
	
	
	

	<60 y (n = 65,813)
	1.00 (reference)
	0.76 (0.69, 0.84)
	0.72 (0.65, 0.79)
	0.55 (0.50, 0.60)
	<0.001

	60 y (n = 10,999)
	1.00 (reference)
	0.92 (0.83, 1.02)
	0.86 (0.78, 0.96)
	0.72 (0.66, 0.79)
	

	Cardiovascular disease mortality
	
	
	
	

	<60 y (n = 65,813)
	1.00 (reference)
	0.69 (0.49, 0.99)
	0.57 (0.39, 0.82)
	0.29 (0.20, 0.43)
	0.335

	60 y (n = 10,999)
	1.00 (reference)
	0.91 (0.62, 1.33)
	0.81 (0.56, 1.19)
	0.45 (0.30, 0.65)
	

	Dongfeng-Tongji cohort (n = 9480)

	Cardiovascular diseases

	<60 y (n = 3610)
	1.00 (reference)
	0.88 (0.69, 1.13)
	0.77 (0.60, 0.99)
	0.68 (0.56, 0.84)
	0.842

	60 y (n = 5870)
	1.00 (reference)
	0.81 (0.70, 0.94)
	0.81 (0.71, 0.93)
	0.63 (0.55, 0.71)
	

	Coronary heart disease

	<60 y (n = 3610)
	1.00 (reference)
	0.93 (0.71, 1.21)
	0.77 (0.59, 1.01)
	0.72 (0.58, 0.89)
	0.851

	60 y (n = 5870)
	1.00 (reference)
	0.89 (0.76, 1.05)
	0.85 (0.73, 0.99)
	0.71 (0.62, 0.82)
	

	Stroke
	
	
	
	
	

	<60 y (n = 3610)
	1.00 (reference)
	0.66 (0.32, 1.34)
	0.76 (0.40, 1.45)
	0.54 (0.31, 0.93)
	0.750

	60 y (n = 5870)
	1.00 (reference)
	0.62 (0.44, 0.87)
	0.73 (0.54, 1.00)
	0.41 (0.30, 0.55)
	

	Mortality
	
	
	
	
	

	<60 y (n = 3610)
	1.00 (reference)
	0.83 (0.43, 1.59)
	0.57 (0.28, 1.16)
	0.39 (0.22, 0.70)
	0.290

	60 y (n = 5870)
	1.00 (reference)
	1.13 (0.85, 1.50)
	1.04 (0.78, 1.39)
	0.72 (0.55, 0.93)
	

	Cardiovascular disease mortality
	
	
	
	

	<60 y (n = 3610)
	1.00 (reference)
	0.42 (0.09, 1.97)
	0.52 (0.14, 1.92)
	0.20 (0.05, 0.76)
	0.371

	60 y (n = 5870)
	1.00 (reference)
	1.08 (0.66, 1.78)
	0.89 (0.53, 1.49)
	0.59 (0.37, 0.95)
	

	UK Biobank (n = 6186)
	
	
	
	

	Cardiovascular disease
	
	
	
	

	<60 y (n = 3512)
	1.00 (reference)
	0.69 (0.41, 1.16)
	0.72 (0.46, 1.14)
	0.66 (0.46, 0.95)
	0.900

	60 y (n = 2674)
	1.00 (reference)
	0.65 (0.42, 1.00)
	0.84 (0.60, 1.17)
	0.70 (0.53, 0.92)
	

	Coronary heart disease
	
	
	
	

	<60 y (n = 3512)
	1.00 (reference)
	0.66 (0.36, 1.22)
	0.85 (0.52, 1.39)
	0.78 (0.52, 1.18)
	0.914

	60 y (n = 2674)
	1.00 (reference)
	0.80 (0.50, 1.27)
	0.83 (0.56, 1.21)
	0.73 (0.53, 1.00)
	

	Stroke
	
	
	
	
	

	<60 y (n = 3512)
	1.00 (reference)
	0.65 (0.24, 1.78)
	0.53 (0.19, 1.42)
	0.34 (0.15, 0.79)
	0.448

	60 y (n = 2674)
	1.00 (reference)
	0.65 (0.28, 1.48)
	1.00 (0.55, 1.81)
	0.68 (0.40, 1.16)
	

	Mortality
	
	
	
	
	

	<60 y (n = 3512)
	1.00 (reference)
	0.64 (0.30, 1.40)
	1.08 (0.60, 1.94)
	0.58 (0.33, 1.01)
	0.897

	60 y (n = 2674)
	1.00 (reference)
	0.73 (0.46, 1.17)
	1.00 (0.70, 1.43)
	0.57 (0.41, 0.79)
	

	Cardiovascular disease mortality
	
	
	
	

	<60 y (n = 3512)
	1.00 (reference)
	1.32 (0.33, 5.33)
	0.31 (0.04, 2.58)
	0.43 (0.10, 1.75)
	0.034

	60 y (n = 2674)
	1.00 (reference)
	0.53 (0.06, 4.41)
	2.32 (0.79, 6.77)
	1.69 (0.61, 4.66)
	

	Pooled results b
	
	
	
	
	

	Cardiovascular disease

	<60 y
	1.00 (reference)
	0.74 (0.69, 0.81)
	0.72 (0.67, 0.78)
	0.59 (0.47, 0.74)
	-

	60 y
	1.00 (reference)
	0.82 (0.74, 0.91)
	0.82 (0.75, 0.91)
	0.63 (0.58, 0.69)
	

	Coronary heart disease/myocardial infarction

	<60 y
	1.00 (reference)
	0.83 (0.71, 0.97)
	0.78 (0.68, 0.91)
	0.67 (0.59, 0.77)
	-

	60 y
	1.00 (reference)
	0.89 (0.77, 1.02)
	0.84 (0.74, 0.96)
	0.69 (0.61, 0.78)
	

	Stroke
	
	
	
	
	

	<60 y
	1.00 (reference)
	0.71 (0.65, 0.78)
	0.71 (0.65, 0.78)
	0.46 (0.42, 0.50)
	-

	60 y
	1.00 (reference)
	0.79 (0.68, 0.92)
	0.83 (0.73, 0.95)
	0.55 (0.41, 0.75)
	

	Mortality
	
	
	
	
	

	<60 y
	1.00 (reference)
	0.76 (0.69, 0.84)
	0.72 (0.66, 0.80)
	0.55 (0.50, 0.60)
	-

	60 y
	1.00 (reference)
	0.93 (0.85, 1.03)
	0.89 (0.81, 0.97)
	0.71 (0.65, 0.77)
	

	Cardiovascular disease mortality
	
	
	
	

	<60 y
	1.00 (reference)
	0.70 (0.50, 0.98)
	0.56 (0.39, 0.79)
	0.29 (0.2, 0.41)
	-

	60 y
	1.00 (reference)
	0.96 (0.71, 1.29)
	0.90 (0.67, 1.21)
	0.55 (0.41, 0.74)
	

	Accelerated aging defined by Klemera-Doubal method age
	
	

	Kailuan cohort (n = 76,812)
	
	
	
	

	Cardiovascular disease
	
	
	
	

	<60 y (n = 65,813)
	1.00 (reference)
	0.68 (0.62, 0.74)
	0.66 (0.61, 0.72)
	0.44 (0.40, 0.47)
	<0.001

	60 y (n = 10,999)
	1.00 (reference)
	0.86 (0.74, 1.01)
	0.88 (0.75, 1.02)
	0.59 (0.52, 0.67)
	

	Myocardial infarction
	
	
	
	

	<60 y (n = 65,813)
	1.00 (reference)
	0.66 (0.54, 0.81)
	0.75 (0.62, 0.91)
	0.43 (0.36, 0.51)
	0.031

	60 y (n = 10,999)
	1.00 (reference)
	1.06 (0.77, 1.47)
	0.92 (0.65, 1.29)
	0.56 (0.41, 0.75)
	

	Stroke
	
	
	
	
	

	<60 y (n = 65,813)
	1.00 (reference)
	0.68 (0.62, 0.75)
	0.64 (0.58, 0.70)
	0.44 (0.40, 0.48)
	<0.001

	60 y (n = 10,999)
	1.00 (reference)
	0.84 (0.71, 1.00)
	0.87 (0.74, 1.03)
	0.60 (0.52, 0.69)
	

	Mortality
	
	
	
	
	

	<60 y (n = 65,813)
	1.00 (reference)
	0.73 (0.66, 0.80)
	0.63 (0.57, 0.70)
	0.49 (0.45, 0.54)
	<0.001

	60 y (n = 10,999)
	1.00 (reference)
	0.93 (0.83, 1.03)
	0.86 (0.77, 0.96)
	0.72 (0.66, 0.78)
	

	Cardiovascular disease mortality
	
	
	
	

	<60 y (n = 65,813)
	1.00 (reference)
	0.58 (0.40, 0.84)
	0.48 (0.32, 0.71)
	0.30 (0.21, 0.43)
	0.332

	60 y (n = 10,999)
	1.00 (reference)
	0.85 (0.58, 1.26)
	0.65 (0.43, 0.99)
	0.43 (0.31, 0.64)
	

	Dongfeng-Tongji cohort (n = 9480)
	
	
	

	Cardiovascular diseases
	
	
	
	

	<60 y (n = 3610)
	1.00 (reference)
	0.88 (0.68, 1.13)
	0.74 (0.57, 0.95)
	0.58 (0.47, 0.71)
	0.772

	60 y (n = 5870)
	1.00 (reference)
	0.87 (0.75, 1.01)
	0.82 (0.71, 0.95)
	0.60 (0.53, 0.68)
	

	Coronary heart disease
	
	
	
	

	<60 y (n = 3610)
	1.00 (reference)
	0.91 (0.69, 1.20)
	0.81 (0.62, 1.06)
	0.64 (0.52, 0.80)
	0.740

	60 y (n = 5870)
	1.00 (reference)
	0.92 (0.78, 1.08)
	0.88 (0.75, 1.03)
	0.69 (0.60, 0.79)
	

	Stroke
	
	
	
	
	

	<60 y (n = 3610)
	1.00 (reference)
	0.77 (0.41, 1.45)
	0.45 (0.22, 0.93)
	0.32 (0.18, 0.56)
	0.773

	60 y (n = 5870)
	1.00 (reference)
	0.76 (0.55, 1.05)
	0.67 (0.48, 0.94)
	0.39 (0.29, 0.52)
	

	Mortality
	
	
	
	
	

	<60 y (n = 3610)
	1.00 (reference)
	0.84 (0.42, 1.70)
	0.54 (0.25, 1.19)
	0.53 (0.31, 0.92)
	0.456

	60 y (n = 5870)
	1.00 (reference)
	0.90 (0.66, 1.22)
	1.04 (0.77, 1.40)
	0.75 (0.58, 0.97)
	

	Cardiovascular disease mortality
	
	
	
	

	<60 y (n = 3610)
	1.00 (reference)
	0.93 (0.24, 3.61)
	0.97 (0.29, 3.27)
	0.23 (0.06, 0.90)
	0.590

	60 y (n = 5870)
	1.00 (reference)
	0.95 (0.56, 1.59)
	0.81 (0.47, 1.40)
	0.56 (0.36, 0.89)
	

	UK Biobank (n = 6186)
	
	
	
	

	Cardiovascular disease
	
	
	
	

	<60 y (n = 3512)
	1.00 (reference)
	0.58 (0.31, 1.09)
	0.98 (0.63, 1.52)
	0.73 (0.50, 1.05)
	0.579

	60 y (n = 2674)
	1.00 (reference)
	0.86 (0.58, 1.28)
	0.88 (0.62, 1.23)
	0.61 (0.45, 0.81)
	

	Coronary heart disease
	
	
	
	

	<60 y (n = 3512)
	1.00 (reference)
	0.55 (0.27, 1.13)
	0.98 (0.60, 1.61)
	0.81 (0.54, 1.22)
	0.433

	60 y (n = 2674)
	1.00 (reference)
	0.94 (0.61, 1.45)
	0.84 (0.57, 1.25)
	0.66 (0.47, 0.91)
	

	Stroke
	
	
	
	
	

	<60 y (n = 3512)
	1.00 (reference)
	0.50 (0.15, 1.71)
	0.71 (0.30, 1.71)
	0.30 (0.13, 0.71)
	0.363

	60 y (n = 2674)
	1.00 (reference)
	1.05 (0.51, 2.14)
	1.03 (0.56, 1.91)
	0.59 (0.34, 1.03)
	

	Mortality
	
	
	
	
	

	<60 y (n = 3512)
	1.00 (reference)
	0.63 (0.28, 1.44)
	0.89 (0.47, 1.70)
	0.73 (0.43, 1.24)
	0.739

	60 y (n = 2674)
	1.00 (reference)
	0.86 (0.53, 1.39)
	1.11 (0.76, 1.62)
	0.79 (0.57, 1.11)
	

	Cardiovascular disease mortality
	
	
	
	

	<60 y (n = 3512)
	1.00 (reference)
	0.48 (0.06, 3.99)
	0.65 (0.13, 3.14)
	0.41 (0.10, 1.70)
	0.376

	60 y (n = 2674)
	1.00 (reference)
	2.12 (0.63, 7.13)
	1.65 (0.53, 5.20)
	0.95 (0.32, 2.80)
	

	Pooled results b
	
	
	
	
	

	Cardiovascular disease
	
	
	
	

	<60 y
	1.00 (reference)
	0.70 (0.64, 0.76)
	0.68 (0.62, 0.73)
	0.55 (0.41, 0.73)
	-

	60 y
	1.00 (reference)
	0.86 (0.78, 0.96)
	0.85 (0.77, 0.94)
	0.60 (0.55, 0.65)
	

	Coronary heart disease/myocardial infarction
	
	
	

	<60 y
	1.00 (reference)
	0.73 (0.62, 0.85)
	0.79 (0.68, 0.91)
	0.59 (0.41, 0.84)
	-

	60 y
	1.00 (reference)
	0.95 (0.82, 1.09)
	0.88 (0.77, 1.01)
	0.66 (0.59, 0.75)
	

	Stroke
	
	
	
	
	

	<60 y
	1.00 (reference)
	0.68 (0.62, 0.75)
	0.64 (0.58, 0.70)
	0.43 (0.40, 0.48)
	-

	60 y
	1.00 (reference)
	0.83 (0.72, 0.96)
	0.84 (0.72, 0.97)
	0.51 (0.38, 0.70)
	

	Mortality
	
	
	
	
	

	<60 y
	1.00 (reference)
	0.73 (0.66, 0.80)
	0.63 (0.57, 0.70)
	0.50 (0.45, 0.54)
	-

	60 y
	1.00 (reference)
	0.92 (0.84, 1.02)
	0.89 (0.81, 0.99)
	0.73 (0.67, 0.78)
	

	Cardiovascular disease mortality
	
	
	
	

	<60 y
	1.00 (reference)
	0.60 (0.42, 0.85)
	0.52 (0.36, 0.75)
	0.30 (0.21, 0.42)
	-

	60 y
	1.00 (reference)
	0.93 (0.69, 1.26)
	0.75 (0.55, 1.04)
	0.50 (0.38, 0.66)
	


a Models were adjusted for sex, self-reported race (UK Biobank only), education levels, Townsend deprivation index (UK Biobank only), smoking status, drinking status, diet, physical activity levels, body mass index, sleep duration, and number of comorbidities. Data were shown as hazard ratio (95% confidence interval).
b Results from each cohort were combined using a fixed-effects model when the Cochran's Q test for heterogeneity was not significant, and a random-effects model was used when the Cochran's Q test for heterogeneity was significant.
Table S12. Associations of changes in accelerated aging with the risks of cardiovascular disease and mortality by sex a
	
	Changes in accelerated aging status (baseline to the first follow-up)
	[bookmark: _Hlk177637082]P-interaction

	
	Persistent accelerated aging
	Recovery from accelerated aging
	Delayed accelerated aging
	Stable non-accelerated aging
	

	Accelerated aging defined by PhenoAge
	
	

	Kailuan cohort (n = 76,812)

	Cardiovascular disease

	Males (n = 59,867)
	1.00 (reference)
	0.75 (0.69, 0.81)
	0.72 (0.67, 0.78)
	0.50 (0.46, 0.53)
	0.707

	Females (n = 16,945)
	1.00 (reference)
	0.81 (0.66, 1.01)
	0.79 (0.64, 0.98)
	0.52 (0.43, 0.62)
	

	Myocardial infarction
	
	
	
	
	

	Males (n = 59,867)
	1.00 (reference)
	0.82 (0.69, 0.98)
	0.75 (0.63, 0.89)
	0.60 (0.52, 0.71)
	0.058

	Females (n = 16,945)
	1.00 (reference)
	0.75 (0.43, 1.30)
	0.89 (0.52, 1.51)
	0.40 (0.24, 0.66)
	

	Stroke
	
	
	
	
	

	Males (n = 59,867)
	1.00 (reference)
	0.73 (0.66, 0.79)
	0.72 (0.66, 0.78)
	0.47 (0.43, 0.51)
	0.872

	Females (n = 16,945)
	1.00 (reference)
	0.84 (0.66, 1.05)
	0.78 (0.62, 0.98)
	0.53 (0.44, 0.65)
	

	Mortality
	
	
	
	
	

	Males (n = 59,867)
	1.00 (reference)
	0.83 (0.77, 0.90)
	0.76 (0.70, 0.81)
	0.59 (0.55, 0.62)
	0.811

	Females (n = 16,945)
	1.00 (reference)
	0.77 (0.62, 0.96)
	0.75 (0.60, 0.94)
	0.56 (0.46, 0.67)
	

	Cardiovascular disease mortality
	
	
	
	

	Males (n = 59,867)
	1.00 (reference)
	0.87 (0.67, 1.13)
	0.60 (0.45, 0.80)
	0.34 (0.25, 0.45)
	<0.001

	Females (n = 16,945)
	1.00 (reference)
	0.08 (0.01, 0.61)
	1.08 (0.54, 2.19)
	0.35 (0.16, 0.76)
	

	Dongfeng-Tongji cohort (n = 9480)

	Cardiovascular diseases

	Males (n = 3964)
	1.00 (reference)
	0.78 (0.65, 0.94)
	0.79 (0.66, 0.94)
	0.53 (0.45, 0.62)
	0.066

	Females (n = 5516)
	1.00 (reference)
	0.80 (0.67, 0.96)
	0.81 (0.68, 0.95)
	0.72 (0.62, 0.83)
	

	Coronary heart disease

	Males (n = 3964)
	1.00 (reference)
	0.84 (0.69, 1.03)
	0.81 (0.66, 0.99)
	0.61 (0.51, 0.73)
	0.415

	Females (n = 5516)
	1.00 (reference)
	0.88 (0.72, 1.06)
	0.83 (0.69, 1.00)
	0.77 (0.66, 0.90)
	

	Stroke
	
	
	
	
	

	Males (n = 3964)
	1.00 (reference)
	0.67 (0.46, 0.98)
	0.77 (0.54, 1.10)
	0.38 (0.26, 0.54)
	0.400

	Females (n = 5516)
	1.00 (reference)
	0.49 (0.29, 0.84)
	0.69 (0.44, 1.07)
	0.48 (0.33, 0.72)
	

	Mortality
	
	
	
	
	

	Males (n = 3964)
	1.00 (reference)
	0.98 (0.71, 1.35)
	0.86 (0.61, 1.22)
	0.66 (0.49, 0.89)
	0.605

	Females (n = 5516)
	1.00 (reference)
	0.96 (0.62, 1.49)
	0.97 (0.64, 1.46)
	0.55 (0.37, 0.82)
	

	Cardiovascular disease mortality
	
	
	
	

	Males (n = 3964)
	1.00 (reference)
	0.82 (0.45, 1.47)
	0.77 (0.42, 1.42)
	0.56 (0.33, 0.95)
	0.538

	Females (n = 5516)
	1.00 (reference)
	0.96 (0.44, 2.08)
	0.80 (0.37, 1.74)
	0.36 (0.16, 0.81)
	

	UK Biobank (n = 6186)
	
	
	
	

	Cardiovascular disease
	
	
	
	

	Males (n = 3040)
	1.00 (reference)
	0.71 (0.48, 1.06)
	0.78 (0.56, 1.07)
	0.68 (0.51, 0.90)
	0.915

	Females (n = 3146)
	1.00 (reference)
	0.61 (0.33, 1.12)
	0.85 (0.52, 1.39)
	0.68 (0.46, 1.00)
	

	Coronary heart disease
	
	
	
	

	Males (n = 3040)
	1.00 (reference)
	0.91 (0.60, 1.38)
	0.77 (0.53, 1.12)
	0.77 (0.57, 1.05)
	0.286

	Females (n = 3146)
	1.00 (reference)
	0.48 (0.22, 1.04)
	0.96 (0.56, 1.66)
	0.70 (0.45, 1.08)
	

	Stroke
	
	
	
	
	

	Males (n = 3040)
	1.00 (reference)
	0.27 (0.08, 0.89)
	0.99 (0.55, 1.77)
	0.44 (0.24, 0.81)
	0.050

	Females (n = 3146)
	1.00 (reference)
	1.38 (0.58, 3.29)
	0.61 (0.21, 1.73)
	0.76 (0.37, 1.55)
	

	Mortality
	
	
	
	
	

	Males (n = 3040)
	1.00 (reference)
	0.61 (0.36, 1.04)
	0.94 (0.65, 1.37)
	0.51 (0.35, 0.74)
	0.723

	Females (n = 3146)
	1.00 (reference)
	0.95 (0.50, 1.80)
	1.27 (0.75, 2.15)
	0.70 (0.44, 1.12)
	

	Cardiovascular disease mortality
	
	
	
	

	Males (n = 3040)
	1.00 (reference)
	1.25 (0.34, 4.63)
	2.05 (0.77, 5.45)
	0.95 (0.34, 2.64)
	0.382

	Females (n = 3146)
	1.00 (reference)
	0.45 (0.05, 4.05)
	0.31 (0.03, 2.90)
	0.74 (0.21, 2.54)
	

	Pooled results b
	
	
	
	
	

	Cardiovascular disease
	
	
	
	
	

	Males
	1.00 (reference)
	0.75 (0.70, 0.81)
	0.73 (0.68, 0.78)
	0.51 (0.48, 0.55)
	-

	Females
	1.00 (reference)
	0.79 (0.69, 0.91)
	0.81 (0.71, 0.91)
	0.63 (0.50, 0.79)
	

	Coronary heart disease/myocardial infarction

	Males
	1.00 (reference)
	0.84 (0.74, 0.95)
	0.77 (0.68, 0.88)
	0.62 (0.56, 0.70)
	-

	Females
	1.00 (reference)
	0.84 (0.70, 1.00)
	0.85 (0.72, 1.00)
	0.72 (0.63, 0.83)
	

	Stroke
	
	
	
	
	

	Males
	1.00 (reference)
	0.72 (0.66, 0.79)
	0.73 (0.67, 0.79)
	0.46 (0.43, 0.50)
	-

	Females
	1.00 (reference)
	0.80 (0.65, 0.98)
	0.75 (0.62, 0.92)
	0.53 (0.45, 0.63)
	

	Mortality
	
	
	
	
	

	Males
	1.00 (reference)
	0.83 (0.77, 0.90)
	0.77 (0.72, 0.83)
	0.59 (0.56, 0.63)
	-

	Females
	1.00 (reference)
	0.82 (0.68, 0.98)
	0.84 (0.70, 1.01)
	0.57 (0.49, 0.67)
	

	Cardiovascular disease mortality
	
	
	
	

	Males
	1.00 (reference)
	0.87 (0.69, 1.10)
	0.68 (0.53, 0.87)
	0.40 (0.31, 0.52)
	-

	Females
	1.00 (reference)
	0.67 (0.34, 1.34)
	0.89 (0.54, 1.48)
	0.40 (0.24, 0.67)
	

	Accelerated aging defined by Klemera-Doubal method age
	
	
	

	Kailuan cohort (n = 76,812)
	
	
	
	

	Cardiovascular disease
	
	
	
	
	

	Males (n = 59,867)
	1.00 (reference)
	0.71 (0.66, 0.77)
	0.68 (0.63, 0.74)
	0.45 (0.42, 0.49)
	0.507

	Females (n = 16,945)
	1.00 (reference)
	0.66 (0.53, 0.83)
	0.66 (0.54, 0.82)
	0.45 (0.38, 0.54)
	

	Myocardial infarction
	
	
	
	
	

	Males (n = 59,867)
	1.00 (reference)
	0.74 (0.62, 0.88)
	0.74 (0.62, 0.87)
	0.44 (0.38, 0.52)
	0.148

	Females (n = 16,945)
	1.00 (reference)
	0.64 (0.35, 1.17)
	0.88 (0.53, 1.47)
	0.33 (0.19, 0.55)
	

	Stroke
	
	
	
	
	

	Males (n = 59,867)
	1.00 (reference)
	0.71 (0.65, 0.77)
	0.67 (0.61, 0.73)
	0.45 (0.42, 0.49)
	0.797

	Females (n = 16,945)
	1.00 (reference)
	0.69 (0.54, 0.88)
	0.63 (0.50, 0.80)
	0.47 (0.39, 0.57)
	

	Mortality
	
	
	
	
	

	Males (n = 59,867)
	1.00 (reference)
	0.80 (0.74, 0.86)
	0.69 (0.64, 0.75)
	0.56 (0.52, 0.60)
	0.302

	Females (n = 16,945)
	1.00 (reference)
	0.78 (0.63, 0.97)
	0.66 (0.53, 0.82)
	0.49 (0.41, 0.58)
	

	Cardiovascular disease mortality
	
	
	
	

	Males (n = 59,867)
	1.00 (reference)
	0.69 (0.52, 0.91)
	0.46 (0.34, 0.64)
	0.35 (0.27, 0.46)
	0.049

	Females (n = 16,945)
	1.00 (reference)
	0.56 (0.21, 1.52)
	1.18 (0.57, 2.46)
	0.26 (0.11, 0.64)
	

	Dongfeng-Tongji cohort (n = 9480)
	
	
	
	

	Cardiovascular diseases
	
	
	
	
	

	Males (n = 3964)
	1.00 (reference)
	0.88 (0.73, 1.05)
	0.77 (0.64, 0.92)
	0.53 (0.45, 0.61)
	0.169

	Females (n = 5516)
	1.00 (reference)
	0.85 (0.71, 1.01)
	0.82 (0.69, 0.97)
	0.66 (0.57, 0.77)
	

	Coronary heart disease
	
	
	
	
	

	Males (n = 3964)
	1.00 (reference)
	0.91 (0.74, 1.12)
	0.82 (0.66, 1.02)
	0.60 (0.50, 0.71)
	0.407

	Females (n = 5516)
	1.00 (reference)
	0.90 (0.75, 1.09)
	0.88 (0.73, 1.06)
	0.75 (0.64, 0.87)
	

	Stroke
	
	
	
	
	

	Males (n = 3964)
	1.00 (reference)
	0.82 (0.57, 1.18)
	0.68 (0.46, 1.00)
	0.39 (0.28, 0.54)
	0.892

	Females (n = 5516)
	1.00 (reference)
	0.66 (0.41, 1.05)
	0.55 (0.34, 0.89)
	0.35 (0.23, 0.53)
	

	Mortality
	
	
	
	
	

	Males (n = 3964)
	1.00 (reference)
	0.77 (0.53, 1.11)
	0.94 (0.66, 1.34)
	0.71 (0.53, 0.94)
	0.744

	Females (n = 5516)
	1.00 (reference)
	0.98 (0.63, 1.53)
	0.88 (0.56, 1.36)
	0.68 (0.46, 1.00)
	

	Cardiovascular disease mortality
	
	
	
	

	Males (n = 3964)
	1.00 (reference)
	0.69 (0.37, 1.30)
	0.77 (0.42, 1.44)
	0.46 (0.27, 0.76)
	0.574

	Females (n = 5516)
	1.00 (reference)
	1.40 (0.65, 2.99)
	0.89 (0.38, 2.07)
	0.58 (0.27, 1.26)
	

	UK Biobank (n = 6186)
	
	
	
	

	Cardiovascular disease
	
	
	
	
	

	Males (n = 3040)
	1.00 (reference)
	0.51 (0.33, 0.77)
	0.73 (0.51, 1.03)
	0.48 (0.37, 0.63)
	0.004

	Females (n = 3146)
	1.00 (reference)
	1.47 (0.87, 2.47)
	1.07 (0.69, 1.64)
	1.01 (0.68, 1.50)
	

	Coronary heart disease
	
	
	
	
	

	Males (n = 3040)
	1.00 (reference)
	0.56 (0.36, 0.89)
	0.69 (0.46, 1.02)
	0.55 (0.41, 0.74)
	0.033

	Females (n = 3146)
	1.00 (reference)
	1.43 (0.77, 2.64)
	1.12 (0.68, 1.82)
	1.04 (0.66, 1.64)
	

	Stroke
	
	
	
	
	

	Males (n = 3040)
	1.00 (reference)
	0.41 (0.17, 1.01)
	0.86 (0.46, 1.61)
	0.29 (0.17, 0.52)
	0.010

	Females (n = 3146)
	1.00 (reference)
	2.00 (0.88, 4.54)
	0.74 (0.32, 1.76)
	0.97 (0.48, 1.97)
	

	Mortality
	
	
	
	
	

	Males (n = 3040)
	1.00 (reference)
	0.63 (0.38, 1.05)
	0.81 (0.52, 1.27)
	0.56 (0.40, 0.80)
	0.178

	Females (n = 3146)
	1.00 (reference)
	1.08 (0.55, 2.14)
	1.22 (0.76, 1.97)
	1.18 (0.76, 1.85)
	

	Cardiovascular disease mortality
	
	
	
	

	Males (n = 3040)
	1.00 (reference)
	0.72 (0.18, 2.80)
	1.41 (0.49, 4.08)
	0.55 (0.20, 1.48)
	0.188

	Females (n = 3146)
	1.00 (reference)
	2.59 (0.66, 10.17)
	0.32 (0.04, 2.62)
	0.81 (0.20, 3.19)
	

	Pooled results b
	
	
	
	
	

	Cardiovascular disease
	
	
	
	
	

	Males
	1.00 (reference)
	0.72 (0.56, 0.92)
	0.70 (0.65, 0.75)
	0.47 (0.44, 0.50)
	-

	Females
	1.00 (reference)
	0.89 (0.59, 1.32)
	0.77 (0.68, 0.88)
	0.65 (0.42, 1.01)
	

	Coronary heart disease/myocardial infarction
	
	
	

	Males
	1.00 (reference)
	0.78 (0.69, 0.89)
	0.76 (0.67, 0.86)
	0.52 (0.42, 0.64)
	-

	Females
	1.00 (reference)
	0.91 (0.76, 1.08)
	0.90 (0.77, 1.07)
	0.65 (0.35, 1.21)
	

	Stroke
	
	
	
	
	

	Males
	1.00 (reference)
	0.71 (0.66, 0.77)
	0.67 (0.62, 0.73)
	0.44 (0.41, 0.48)
	-

	Females
	1.00 (reference)
	0.88 (0.49, 1.57)
	0.62 (0.51, 0.76)
	0.47 (0.39, 0.55)
	

	Mortality
	
	
	
	
	

	Males
	1.00 (reference)
	0.79 (0.74, 0.85)
	0.70 (0.65, 0.76)
	0.57 (0.53, 0.61)
	-

	Females
	1.00 (reference)
	0.83 (0.69, 1.00)
	0.76 (0.63, 0.91)
	0.71 (0.43, 1.17)
	

	Cardiovascular disease mortality
	
	
	
	

	Males
	1.00 (reference)
	0.69 (0.54, 0.89)
	0.55 (0.42, 0.72)
	0.38 (0.30, 0.48)
	-

	Females
	1.00 (reference)
	1.16 (0.67, 2.02)
	0.97 (0.57, 1.65)
	0.45 (0.27, 0.77)
	


a Models were adjusted for age, self-reported race (UK Biobank only), education levels, Townsend deprivation index (UK Biobank only), smoking status, drinking status, diet, physical activity levels, body mass index, sleep duration, and number of comorbidities. Data were shown as hazard ratio (95% confidence interval).
b Results from each cohort were combined using a fixed-effects model when the Cochran's Q test for heterogeneity was not significant, and a random-effects model was used when the Cochran's Q test for heterogeneity was significant.
Table S13. Associations of changes in accelerated aging with the risks of cardiovascular disease and mortality after excluding cases of cardiovascular disease or death within the first year of follow-up
	
	Changes in accelerated aging status (baseline to the first follow-up)

	
	Persistent accelerated aging
	Recovery from accelerated aging
	Delayed accelerated aging
	Stable non-accelerated aging

	Accelerated aging defined by PhenoAge
	
	

	Kailuan cohort (n = 76,149)

	Cardiovascular disease

	HR1 (95% CI) a
	1.00 (reference)
	0.70 (0.65, 0.76)
	0.70 (0.65, 0.75)
	0.44 (0.41, 0.47)

	HR2 (95% CI) b
	1.00 (reference)
	0.73 (0.67, 0.78)
	0.71 (0.66, 0.76)
	0.46 (0.43, 0.49)

	HR3 (95% CI) c
	1.00 (reference)
	0.75 (0.70, 0.81)
	0.73 (0.67, 0.78)
	0.49 (0.46, 0.53)

	Myocardial infarction

	HR1 (95% CI) a
	1.00 (reference)
	0.77 (0.65, 0.92)
	0.71 (0.60, 0.85)
	0.48 (0.42, 0.56)

	HR2 (95% CI) b
	1.00 (reference)
	0.80 (0.68, 0.96)
	0.73 (0.61, 0.86)
	0.53 (0.45, 0.62)

	HR3 (95% CI) c
	1.00 (reference)
	0.84 (0.70, 1.00)
	0.76 (0.64, 0.90)
	0.56 (0.48, 0.66)

	Stroke
	
	
	
	

	HR1 (95% CI) a
	1.00 (reference)
	0.69 (0.63, 0.75)
	0.70 (0.64, 0.76)
	0.43 (0.40, 0.46)

	HR2 (95% CI) b
	1.00 (reference)
	0.71 (0.65, 0.77)
	0.70 (0.65, 0.76)
	0.45 (0.41, 0.48)

	HR3 (95% CI) c
	1.00 (reference)
	0.74 (0.68, 0.80)
	0.72 (0.66, 0.78)
	0.47 (0.44, 0.51)

	Mortality
	
	
	
	

	HR1 (95% CI) a
	1.00 (reference)
	0.78 (0.72, 0.84)
	0.73 (0.68, 0.79)
	0.55 (0.52, 0.58)

	HR2 (95% CI) b
	1.00 (reference)
	0.81 (0.75, 0.87)
	0.74 (0.69, 0.79)
	0.57 (0.54, 0.61)

	HR3 (95% CI) c
	1.00 (reference)
	0.81 (0.75, 0.87)
	0.74 (0.69, 0.80)
	0.57 (0.54, 0.61)

	Cardiovascular disease mortality
	
	
	

	HR1 (95% CI) a
	1.00 (reference)
	0.77 (0.58, 1.01)
	0.63 (0.48, 0.84)
	0.32 (0.24, 0.42)

	HR2 (95% CI) b
	1.00 (reference)
	0.81 (0.61, 1.07)
	0.65 (0.49, 0.86)
	0.34 (0.26, 0.45)

	HR3 (95% CI) c
	1.00 (reference)
	0.81 (0.61, 1.07)
	0.67 (0.50, 0.89)
	0.35 (0.26, 0.47)

	Dongfeng-Tongji cohort (n = 9113)

	Cardiovascular diseases

	HR1 (95% CI) a
	1.00 (reference)
	0.82 (0.71, 0.94)
	0.77 (0.68, 0.88)
	0.57 (0.51, 0.63)

	HR2 (95% CI) b
	1.00 (reference)
	0.78 (0.68, 0.90)
	0.77 (0.67, 0.87)
	0.57 (0.51, 0.64)

	HR3 (95% CI) c
	1.00 (reference)
	0.81 (0.70, 0.93)
	0.80 (0.70, 0.92)
	0.63 (0.56, 0.71)

	Coronary heart disease

	HR1 (95% CI) a
	1.00 (reference)
	0.87 (0.75, 1.01)
	0.81 (0.70, 0.94)
	0.63 (0.56, 0.71)

	HR2 (95% CI) b
	1.00 (reference)
	0.83 (0.72, 0.97)
	0.79 (0.69, 0.92)
	0.63 (0.56, 0.71)

	HR3 (95% CI) c
	1.00 (reference)
	0.86 (0.74, 1.00)
	0.83 (0.72, 0.97)
	0.71 (0.62, 0.80)

	Stroke

	HR1 (95% CI) a
	1.00 (reference)
	0.66 (0.48, 0.92)
	0.67 (0.49, 0.91)
	0.38 (0.29, 0.50)

	HR2 (95% CI) b
	1.00 (reference)
	0.65 (0.47, 0.90)
	0.70 (0.51, 0.94)
	0.40 (0.31, 0.53)

	HR3 (95% CI) c
	1.00 (reference)
	0.66 (0.47, 0.91)
	0.71 (0.52, 0.96)
	0.42 (0.31, 0.56)

	Mortality

	HR1 (95% CI) a
	1.00 (reference)
	1.14 (0.87, 1.50)
	0.90 (0.68, 1.19)
	0.58 (0.45, 0.74)

	HR2 (95% CI) b
	1.00 (reference)
	1.07 (0.82, 1.41)
	0.94 (0.71, 1.25)
	0.61 (0.48, 0.79)

	HR3 (95% CI) c
	1.00 (reference)
	1.03 (0.78, 1.36)
	0.94 (0.71, 1.25)
	0.60 (0.46, 0.77)

	Cardiovascular disease mortality
	
	
	

	HR1 (95% CI) a
	1.00 (reference)
	1.09 (0.67, 1.77)
	0.77 (0.46, 1.29)
	0.46 (0.29, 0.73)

	HR2 (95% CI) b
	1.00 (reference)
	1.02 (0.63, 1.66)
	0.82 (0.49, 1.36)
	0.49 (0.31, 0.78)

	HR3 (95% CI) c
	1.00 (reference)
	0.97 (0.60, 1.59)
	0.80 (0.48, 1.33)
	0.46 (0.28, 0.74)

	UK Biobank (n = 6146)
	
	
	

	Cardiovascular disease
	
	
	

	HR1 (95% CI) a
	1.00 (reference)
	0.61 (0.43, 0.85)
	0.76 (0.58, 1.00)
	0.55 (0.44, 0.69)

	HR2 (95% CI) b
	1.00 (reference)
	0.69 (0.49, 0.96)
	0.80 (0.61, 1.05)
	0.63 (0.50, 0.79)

	HR3 (95% CI) c
	1.00 (reference)
	0.71 (0.51, 1.00)
	0.83 (0.63, 1.09)
	0.67 (0.53, 0.84)

	Coronary heart disease
	
	
	

	HR1 (95% CI) a
	1.00 (reference)
	0.68 (0.47, 0.99)
	0.81 (0.59, 1.10)
	0.58 (0.45, 0.74)

	HR2 (95% CI) b
	1.00 (reference)
	0.78 (0.54, 1.13)
	0.85 (0.62, 1.15)
	0.68 (0.52, 0.88)

	HR3 (95% CI) c
	1.00 (reference)
	0.83 (0.57, 1.20)
	0.89 (0.65, 1.22)
	0.73 (0.56, 0.95)

	Stroke
	
	
	
	

	HR1 (95% CI) a
	1.00 (reference)
	0.58 (0.30, 1.13)
	0.77 (0.45, 1.29)
	0.51 (0.33, 0.79)

	HR2 (95% CI) b
	1.00 (reference)
	0.64 (0.33, 1.24)
	0.79 (0.47, 1.34)
	0.55 (0.35, 0.86)

	HR3 (95% CI) c
	1.00 (reference)
	0.63 (0.32, 1.21)
	0.79 (0.47, 1.34)
	0.53 (0.34, 0.84)

	Mortality
	
	
	
	

	HR1 (95% CI) a
	1.00 (reference)
	0.62 (0.41, 0.92)
	0.92 (0.67, 1.25)
	0.48 (0.37, 0.63)

	HR2 (95% CI) b
	1.00 (reference)
	0.70 (0.47, 1.04)
	0.95 (0.70, 1.29)
	0.53 (0.40, 0.70)

	HR3 (95% CI) c
	1.00 (reference)
	0.74 (0.49, 1.10)
	1.01 (0.74, 1.38)
	0.57 (0.43, 0.76)

	Cardiovascular disease mortality
	
	
	

	HR1 (95% CI) a
	1.00 (reference)
	0.77 (0.25, 2.36)
	1.25 (0.54, 2.93)
	0.62 (0.28, 1.36)

	HR2 (95% CI) b
	1.00 (reference)
	0.89 (0.29, 2.74)
	1.24 (0.52, 2.92)
	0.71 (0.32, 1.58)

	HR3 (95% CI) c
	1.00 (reference)
	0.92 (0.30, 2.83)
	1.26 (0.53, 2.98)
	0.77 (0.34, 1.74)

	Pooled results d
	
	
	
	

	Cardiovascular disease

	HR1 (95% CI) a
	1.00 (reference)
	0.72 (0.68, 0.77)
	0.72 (0.68, 0.76)
	0.51 (0.43, 0.61)

	HR2 (95% CI) b
	1.00 (reference)
	0.74 (0.69, 0.79)
	0.73 (0.68, 0.77)
	0.54 (0.45, 0.65)

	HR3 (95% CI) c
	1.00 (reference)
	0.76 (0.71, 0.81)
	0.75 (0.70, 0.80)
	0.58 (0.48, 0.71)

	Coronary heart disease/myocardial infarction

	HR1 (95% CI) a
	1.00 (reference)
	0.81 (0.72, 0.91)
	0.77 (0.69, 0.86)
	0.56 (0.47, 0.67)

	HR2 (95% CI) b
	1.00 (reference)
	0.81 (0.73, 0.91)
	0.77 (0.70, 0.86)
	0.60 (0.55, 0.66)

	HR3 (95% CI) c
	1.00 (reference)
	0.85 (0.76, 0.95)
	0.81 (0.73, 0.90)
	0.66 (0.60, 0.72)

	Stroke
	
	
	
	

	HR1 (95% CI) a
	1.00 (reference)
	0.69 (0.63, 0.75)
	0.70 (0.64, 0.76)
	0.43 (0.40, 0.46)

	HR2 (95% CI) b
	1.00 (reference)
	0.70 (0.65, 0.76)
	0.70 (0.65, 0.76)
	0.45 (0.42, 0.48)

	HR3 (95% CI) c
	1.00 (reference)
	0.73 (0.68, 0.79)
	0.72 (0.67, 0.78)
	0.47 (0.44, 0.50)

	Mortality
	
	
	
	

	HR1 (95% CI) a
	1.00 (reference)
	0.83 (0.61, 1.14)
	0.75 (0.70, 0.80)
	0.55 (0.52, 0.58)

	HR2 (95% CI) b
	1.00 (reference)
	0.82 (0.77, 0.88)
	0.76 (0.71, 0.81)
	0.57 (0.54, 0.60)

	HR3 (95% CI) c
	1.00 (reference)
	0.82 (0.76, 0.88)
	0.76 (0.71, 0.82)
	0.57 (0.54, 0.61)

	Cardiovascular disease mortality
	
	
	

	HR1 (95% CI) a
	1.00 (reference)
	0.84 (0.66, 1.06)
	0.69 (0.55, 0.88)
	0.37 (0.29, 0.47)

	HR2 (95% CI) b
	1.00 (reference)
	0.86 (0.68, 1.09)
	0.72 (0.57, 0.91)
	0.39 (0.31, 0.49)

	HR3 (95% CI) c
	1.00 (reference)
	0.85 (0.67, 1.08)
	0.73 (0.58, 0.93)
	0.40 (0.32, 0.51)

	Accelerated aging defined by Klemera-Doubal method age
	

	Kailuan cohort (n = 76,149)
	
	
	

	Cardiovascular disease
	
	
	

	HR1 (95% CI) a
	1.00 (reference)
	0.66 (0.62, 0.72)
	0.65 (0.60, 0.70)
	0.41 (0.39, 0.44)

	HR2 (95% CI) b
	1.00 (reference)
	0.67 (0.62, 0.72)
	0.65 (0.60, 0.70)
	0.42 (0.40, 0.45)

	HR3 (95% CI) c
	1.00 (reference)
	0.69 (0.64, 0.75)
	0.67 (0.62, 0.72)
	0.45 (0.42, 0.48)

	Myocardial infarction
	
	
	

	HR1 (95% CI) a
	1.00 (reference)
	0.69 (0.58, 0.83)
	0.71 (0.60, 0.85)
	0.39 (0.33, 0.45)

	HR2 (95% CI) b
	1.00 (reference)
	0.70 (0.58, 0.83)
	0.72 (0.61, 0.85)
	0.40 (0.34, 0.47)

	HR3 (95% CI) c
	1.00 (reference)
	0.72 (0.60, 0.86)
	0.75 (0.63, 0.89)
	0.42 (0.36, 0.49)

	Stroke
	
	
	
	

	HR1 (95% CI) a
	1.00 (reference)
	0.66 (0.61, 0.72)
	0.64 (0.59, 0.69)
	0.42 (0.39, 0.45)

	HR2 (95% CI) b
	1.00 (reference)
	0.67 (0.61, 0.73)
	0.64 (0.59, 0.69)
	0.43 (0.40, 0.46)

	HR3 (95% CI) c
	1.00 (reference)
	0.70 (0.64, 0.76)
	0.66 (0.60, 0.71)
	0.45 (0.42, 0.49)

	Mortality
	
	
	
	

	HR1 (95% CI) a
	1.00 (reference)
	0.78 (0.73, 0.84)
	0.68 (0.63, 0.74)
	0.57 (0.53, 0.60)

	HR2 (95% CI) b
	1.00 (reference)
	0.77 (0.71, 0.82)
	0.66 (0.62, 0.71)
	0.54 (0.51, 0.57)

	HR3 (95% CI) c
	1.00 (reference)
	0.76 (0.71, 0.82)
	0.67 (0.62, 0.72)
	0.54 (0.50, 0.57)

	Cardiovascular disease mortality
	
	
	

	HR1 (95% CI) a
	1.00 (reference)
	0.61 (0.45, 0.81)
	0.45 (0.33, 0.62)
	0.32 (0.25, 0.42)

	HR2 (95% CI) b
	1.00 (reference)
	0.61 (0.45, 0.81)
	0.45 (0.33, 0.62)
	0.31 (0.24, 0.41)

	HR3 (95% CI) c
	1.00 (reference)
	0.60 (0.45, 0.81)
	0.47 (0.34, 0.64)
	0.32 (0.24, 0.41)

	Dongfeng-Tongji cohort (n = 9113)
	
	
	

	Cardiovascular diseases
	
	
	

	HR1 (95% CI) a
	1.00 (reference)
	0.83 (0.73, 0.95)
	0.77 (0.67, 0.88)
	0.53 (0.48, 0.59)

	HR2 (95% CI) b
	1.00 (reference)
	0.81 (0.71, 0.93)
	0.77 (0.68, 0.89)
	0.54 (0.48, 0.60)

	HR3 (95% CI) c
	1.00 (reference)
	0.86 (0.75, 0.98)
	0.82 (0.72, 0.94)
	0.60 (0.54, 0.67)

	Coronary heart disease
	
	
	

	HR1 (95% CI) a
	1.00 (reference)
	0.85 (0.73, 0.99)
	0.82 (0.70, 0.95)
	0.58 (0.52, 0.66)

	HR2 (95% CI) b
	1.00 (reference)
	0.83 (0.72, 0.97)
	0.82 (0.71, 0.95)
	0.60 (0.53, 0.67)

	HR3 (95% CI) c
	1.00 (reference)
	0.88 (0.75, 1.02)
	0.88 (0.76, 1.03)
	0.67 (0.59, 0.76)

	Stroke
	
	
	
	

	HR1 (95% CI) a
	1.00 (reference)
	0.80 (0.59, 1.10)
	0.62 (0.45, 0.86)
	0.38 (0.29, 0.50)

	HR2 (95% CI) b
	1.00 (reference)
	0.78 (0.57, 1.07)
	0.63 (0.45, 0.87)
	0.38 (0.29, 0.50)

	HR3 (95% CI) c
	1.00 (reference)
	0.80 (0.59, 1.09)
	0.64 (0.46, 0.89)
	0.39 (0.29, 0.52)

	Mortality
	
	
	
	

	HR1 (95% CI) a
	1.00 (reference)
	0.88 (0.65, 1.19)
	0.89 (0.67, 1.19)
	0.67 (0.53, 0.85)

	HR2 (95% CI) b
	1.00 (reference)
	0.83 (0.62, 1.13)
	0.92 (0.69, 1.22)
	0.68 (0.54, 0.86)

	HR3 (95% CI) c
	1.00 (reference)
	0.84 (0.62, 1.14)
	0.93 (0.70, 1.24)
	0.67 (0.53, 0.86)

	Cardiovascular disease mortality
	
	
	

	HR1 (95% CI) a
	1.00 (reference)
	0.92 (0.55, 1.53)
	0.75 (0.44, 1.26)
	0.46 (0.30, 0.72)

	HR2 (95% CI) b
	1.00 (reference)
	0.87 (0.52, 1.45)
	0.77 (0.46, 1.31)
	0.47 (0.30, 0.73)

	HR3 (95% CI) c
	1.00 (reference)
	0.87 (0.52, 1.46)
	0.76 (0.45, 1.30)
	0.44 (0.28, 0.70)

	UK Biobank (n = 6146)
	
	
	

	Cardiovascular disease
	
	
	

	HR1 (95% CI) a
	1.00 (reference)
	1.01 (0.72, 1.40)
	0.91 (0.69, 1.21)
	0.77 (0.62, 0.96)

	HR2 (95% CI) b
	1.00 (reference)
	0.79 (0.56, 1.10)
	0.80 (0.61, 1.06)
	0.58 (0.46, 0.73)

	HR3 (95% CI) c
	1.00 (reference)
	0.79 (0.56, 1.10)
	0.83 (0.62, 1.10)
	0.61 (0.48, 0.77)

	Coronary heart disease
	
	
	

	HR1 (95% CI) a
	1.00 (reference)
	1.04 (0.72, 1.50)
	0.86 (0.62, 1.19)
	0.81 (0.63, 1.04)

	HR2 (95% CI) b
	1.00 (reference)
	0.80 (0.55, 1.17)
	0.75 (0.54, 1.04)
	0.60 (0.47, 0.78)

	HR3 (95% CI) c
	1.00 (reference)
	0.81 (0.56, 1.18)
	0.79 (0.57, 1.09)
	0.65 (0.50, 0.85)

	Stroke
	
	
	
	

	HR1 (95% CI) a
	1.00 (reference)
	1.09 (0.59, 1.98)
	0.99 (0.59, 1.65)
	0.60 (0.38, 0.94)

	HR2 (95% CI) b
	1.00 (reference)
	0.90 (0.49, 1.66)
	0.89 (0.53, 1.49)
	0.48 (0.30, 0.76)

	HR3 (95% CI) c
	1.00 (reference)
	0.90 (0.49, 1.65)
	0.86 (0.51, 1.45)
	0.47 (0.29, 0.75)

	Mortality
	
	
	
	

	HR1 (95% CI) a
	1.00 (reference)
	1.01 (0.67, 1.52)
	1.02 (0.73, 1.43)
	0.86 (0.66, 1.12)

	HR2 (95% CI) b
	1.00 (reference)
	0.83 (0.55, 1.25)
	0.92 (0.66, 1.28)
	0.69 (0.52, 0.91)

	HR3 (95% CI) c
	1.00 (reference)
	0.83 (0.55, 1.26)
	0.97 (0.69, 1.35)
	0.75 (0.57, 1.01)

	Cardiovascular disease mortality
	
	
	

	HR1 (95% CI) a
	1.00 (reference)
	1.45 (0.56, 3.78)
	0.97 (0.39, 2.39)
	0.59 (0.27, 1.29)

	HR2 (95% CI) b
	1.00 (reference)
	1.12 (0.42, 2.96)
	0.85 (0.34, 2.12)
	0.45 (0.20, 1.03)

	HR3 (95% CI) c
	1.00 (reference)
	1.15 (0.43, 3.06)
	0.86 (0.34, 2.15)
	0.51 (0.22, 1.18)

	Pooled results d
	
	
	
	

	Cardiovascular disease
	
	
	

	HR1 (95% CI) a
	1.00 (reference)
	0.79 (0.63, 0.99)
	0.74 (0.62, 0.89)
	0.54 (0.38, 0.77)

	HR2 (95% CI) b
	1.00 (reference)
	0.74 (0.64, 0.85)
	0.68 (0.64, 0.73)
	0.50 (0.41, 0.61)

	HR3 (95% CI) c
	1.00 (reference)
	0.77 (0.65, 0.90)
	0.75 (0.64, 0.88)
	0.54 (0.44, 0.66)

	Coronary heart disease/myocardial infarction
	
	

	HR1 (95% CI) a
	1.00 (reference)
	0.80 (0.72, 0.89)
	0.78 (0.70, 0.87)
	0.56 (0.37, 0.85)

	HR2 (95% CI) b
	1.00 (reference)
	0.78 (0.70, 0.87)
	0.77 (0.70, 0.86)
	0.52 (0.40, 0.68)

	HR3 (95% CI) c
	1.00 (reference)
	0.81 (0.72, 0.90)
	0.82 (0.73, 0.91)
	0.56 (0.42, 0.77)

	Stroke
	
	
	
	

	HR1 (95% CI) a
	1.00 (reference)
	0.67 (0.62, 0.73)
	0.64 (0.60, 0.70)
	0.42 (0.39, 0.45)

	HR2 (95% CI) b
	1.00 (reference)
	0.68 (0.63, 0.74)
	0.64 (0.60, 0.69)
	0.43 (0.40, 0.46)

	HR3 (95% CI) c
	1.00 (reference)
	0.71 (0.65, 0.77)
	0.66 (0.61, 0.72)
	0.45 (0.41, 0.48)

	Mortality
	
	
	
	

	HR1 (95% CI) a
	1.00 (reference)
	0.79 (0.74, 0.85)
	0.82 (0.63, 1.05)
	0.67 (0.53, 0.85)

	HR2 (95% CI) b
	1.00 (reference)
	0.77 (0.72, 0.83)
	0.79 (0.62, 1.01)
	0.61 (0.51, 0.73)

	HR3 (95% CI) c
	1.00 (reference)
	0.77 (0.71, 0.82)
	0.81 (0.63, 1.05)
	0.62 (0.51, 0.77)

	Cardiovascular disease mortality
	
	
	

	HR1 (95% CI) a
	1.00 (reference)
	0.71 (0.56, 0.91)
	0.54 (0.42, 0.70)
	0.37 (0.3, 0.45)

	HR2 (95% CI) b
	1.00 (reference)
	0.69 (0.54, 0.88)
	0.54 (0.42, 0.70)
	0.35 (0.28, 0.44)

	HR3 (95% CI) c
	1.00 (reference)
	0.68 (0.53, 0.87)
	0.55 (0.43, 0.72)
	0.36 (0.29, 0.45)


a Models were not adjusted for covariates.
b Models were adjusted for age, sex, and self-reported race (UK Biobank only).
c Models were further adjusted for education levels, Townsend deprivation index (UK Biobank only), smoking status, drinking status, diet, physical activity levels, body mass index, sleep duration, and number of comorbidities.
d Results from each cohort were combined using a fixed-effects model when the Cochran's Q test for heterogeneity was not significant, and a random-effects model was used when the Cochran's Q test for heterogeneity was significant. CI, confidence interval; HR, hazard ratio.
[bookmark: _Hlk175821324][bookmark: _Hlk175821040]Table S14. Associations of changes in accelerated aging with the risks of cardiovascular disease and mortality when using age gap between chronological age and biological age to define accelerated aging
	
	Changes in accelerated aging status (baseline to the first follow-up)

	
	Persistent accelerated aging
	Recovery from accelerated aging
	Delayed accelerated aging
	Stable non-accelerated aging

	Accelerated aging defined by PhenoAge
	
	

	Kailuan cohort (n = 76,812)

	Cardiovascular disease

	HR1 (95% CI) a
	1.00 (reference)
	0.69 (0.64, 0.74)
	0.69 (0.64, 0.74)
	0.41 (0.39, 0.44)

	HR2 (95% CI) b
	1.00 (reference)
	0.73 (0.68, 0.78)
	0.72 (0.67, 0.78)
	0.46 (0.43, 0.49)

	HR3 (95% CI) c
	1.00 (reference)
	0.75 (0.70, 0.81)
	0.74 (0.68, 0.79)
	0.49 (0.46, 0.52)

	Myocardial infarction

	HR1 (95% CI) a
	1.00 (reference)
	0.72 (0.61, 0.84)
	0.68 (0.57, 0.80)
	0.47 (0.40, 0.54)

	HR2 (95% CI) b
	1.00 (reference)
	0.77 (0.65, 0.90)
	0.71 (0.60, 0.85)
	0.54 (0.46, 0.62)

	HR3 (95% CI) c
	1.00 (reference)
	0.80 (0.68, 0.94)
	0.74 (0.62, 0.88)
	0.57 (0.50, 0.67)

	Stroke
	
	
	
	

	HR1 (95% CI) a
	1.00 (reference)
	0.68 (0.63, 0.74)
	0.69 (0.64, 0.75)
	0.40 (0.37, 0.43)

	HR2 (95% CI) b
	1.00 (reference)
	0.71 (0.66, 0.77)
	0.72 (0.67, 0.78)
	0.44 (0.41, 0.47)

	HR3 (95% CI) c
	1.00 (reference)
	0.74 (0.68, 0.80)
	0.74 (0.68, 0.80)
	0.47 (0.43, 0.50)

	Mortality
	
	
	
	

	HR1 (95% CI) a
	1.00 (reference)
	0.78 (0.73, 0.83)
	0.74 (0.69, 0.79)
	0.50 (0.48, 0.54)

	HR2 (95% CI) b
	1.00 (reference)
	0.84 (0.78, 0.89)
	0.79 (0.73, 0.84)
	0.58 (0.54, 0.61)

	HR3 (95% CI) c
	1.00 (reference)
	0.84 (0.78, 0.90)
	0.79 (0.74, 0.85)
	0.58 (0.54, 0.61)

	Cardiovascular disease mortality
	
	
	

	HR1 (95% CI) a
	1.00 (reference)
	0.67 (0.52, 0.86)
	0.57 (0.43, 0.75)
	0.29 (0.23, 0.38)

	HR2 (95% CI) b
	1.00 (reference)
	0.73 (0.57, 0.94)
	0.62 (0.47, 0.81)
	0.34 (0.26, 0.44)

	HR3 (95% CI) c
	1.00 (reference)
	0.74 (0.57, 0.95)
	0.63 (0.48, 0.83)
	0.35 (0.27, 0.45)

	Dongfeng-Tongji cohort (n = 9480)

	Cardiovascular diseases

	HR1 (95% CI) a
	1.00 (reference)
	0.80 (0.65, 0.97)
	0.82 (0.73, 0.91)
	0.54 (0.48, 0.90)

	HR2 (95% CI) b
	1.00 (reference)
	0.81 (0.67, 0.99)
	0.81 (0.72, 0.91)
	0.57 (0.51, 0.64)

	HR3 (95% CI) c
	1.00 (reference)
	0.84 (0.69, 1.02)
	0.86 (0.76, 0.96)
	0.64 (0.57, 0.72)

	Coronary heart disease

	HR1 (95% CI) a
	1.00 (reference)
	0.82 (0.66, 1.02)
	0.82 (0.72, 0.93)
	0.59 (0.52, 0.67)

	HR2 (95% CI) b
	1.00 (reference)
	0.83 (0.66, 1.03)
	0.81 (0.71, 0.92)
	0.63 (0.55, 0.71)

	HR3 (95% CI) c
	1.00 (reference)
	0.85 (0.68, 1.06)
	0.86 (0.76, 0.98)
	0.70 (0.62, 0.80)

	Stroke

	HR1 (95% CI) a
	1.00 (reference)
	0.78 (0.50, 1.23)
	0.83 (0.64, 1.07)
	0.39 (0.30, 0.51)

	HR2 (95% CI) b
	1.00 (reference)
	0.84 (0.54, 1.32)
	0.84 (0.65, 1.09)
	0.44 (0.34, 0.58)

	HR3 (95% CI) c
	1.00 (reference)
	0.87 (0.56, 1.37)
	0.87 (0.67, 1.12)
	0.46 (0.35, 0.61)

	Mortality

	HR1 (95% CI) a
	1.00 (reference)
	0.95 (0.63, 1.42)
	0.83 (0.64, 1.06)
	0.56 (0.43, 0.71)

	HR2 (95% CI) b
	1.00 (reference)
	1.02 (0.68, 1.53)
	0.84 (0.65, 1.07)
	0.65 (0.51, 0.83)

	HR3 (95% CI) c
	1.00 (reference)
	1.01 (0.67, 1.53)
	0.86 (0.67, 1.11)
	0.65 (0.51, 0.84)

	Cardiovascular disease mortality
	
	
	

	HR1 (95% CI) a
	1.00 (reference)
	1.15 (0.59, 2.23)
	0.78 (0.50, 1.21)
	0.43 (0.28, 0.68)

	HR2 (95% CI) b
	1.00 (reference)
	1.25 (0.65, 2.43)
	0.79 (0.51, 1.23)
	0.51 (0.33, 0.80)

	HR3 (95% CI) c
	1.00 (reference)
	1.24 (0.64, 2.41)
	0.80 (0.51, 1.24)
	0.50 (0.31, 0.79)

	UK Biobank (n = 6186)
	
	
	

	Cardiovascular disease
	
	
	

	HR1 (95% CI) a
	1.00 (reference)
	0.36 (0.21, 0.60)
	0.65 (0.41, 1.04)
	0.30 (0.21, 0.42)

	HR2 (95% CI) b
	1.00 (reference)
	0.45 (0.27, 0.75)
	0.66 (0.41, 1.05)
	0.37 (0.26, 0.52)

	HR3 (95% CI) c
	1.00 (reference)
	0.48 (0.28, 0.80)
	0.70 (0.44, 1.12)
	0.42 (0.29, 0.59)

	Coronary heart disease
	
	
	

	HR1 (95% CI) a
	1.00 (reference)
	0.28 (0.15, 0.54)
	0.74 (0.44, 1.25)
	0.33 (0.22, 0.48)

	HR2 (95% CI) b
	1.00 (reference)
	0.35 (0.18, 0.67)
	0.74 (0.44, 1.26)
	0.41 (0.28, 0.61)

	HR3 (95% CI) c
	1.00 (reference)
	0.38 (0.20, 0.73)
	0.80 (0.47, 1.36)
	0.48 (0.32, 0.73)

	Stroke
	
	
	
	

	HR1 (95% CI) a
	1.00 (reference)
	0.56 (0.23, 1.33)
	0.61 (0.25, 1.50)
	0.28 (0.14, 0.53)

	HR2 (95% CI) b
	1.00 (reference)
	0.70 (0.29, 1.70)
	0.61 (0.25, 1.50)
	0.34 (0.18, 0.66)

	HR3 (95% CI) c
	1.00 (reference)
	0.73 (0.30, 1.77)
	0.63 (0.25, 1.56)
	0.34 (0.17, 0.66)

	Mortality
	
	
	
	

	HR1 (95% CI) a
	1.00 (reference)
	0.45 (0.23, 0.86)
	1.07 (0.61, 1.88)
	0.37 (0.23, 0.58)

	HR2 (95% CI) b
	1.00 (reference)
	0.59 (0.30, 1.13)
	1.07 (0.61, 1.87)
	0.47 (0.30, 0.74)

	HR3 (95% CI) c
	1.00 (reference)
	0.66 (0.34, 1.29)
	1.20 (0.68, 2.11)
	0.58 (0.36, 0.93)

	Cardiovascular disease mortality
	
	
	

	HR1 (95% CI) a
	1.00 (reference)
	1.13 (0.10, 12.47)
	2.76 (0.31, 24.71)
	1.03 (0.14, 7.54)

	HR2 (95% CI) b
	1.00 (reference)
	1.52 (0.14, 16.83)
	2.75 (0.31, 24.64)
	1.33 (0.18, 9.79)

	HR3 (95% CI) c
	1.00 (reference)
	1.65 (0.15, 18.41)
	3.11 (0.35, 28.03)
	1.59 (0.21, 11.90)

	Pooled results d
	
	
	
	

	Cardiovascular disease

	HR1 (95% CI) a
	1.00 (reference)
	0.62 (0.42, 0.93)
	0.74 (0.64, 0.86)
	0.41 (0.31, 0.54)

	HR2 (95% CI) b
	1.00 (reference)
	0.73 (0.69, 0.78)
	0.74 (0.70, 0.79)
	0.48 (0.39, 0.59)

	HR3 (95% CI) c
	1.00 (reference)
	0.75 (0.71, 0.81)
	0.77 (0.73, 0.82)
	0.53 (0.42, 0.66)

	Coronary heart disease/myocardial infarction

	HR1 (95% CI) a
	1.00 (reference)
	0.59 (0.33, 1.05)
	0.77 (0.69, 0.85)
	0.47 (0.35, 0.63)

	HR2 (95% CI) b
	1.00 (reference)
	0.77 (0.67, 0.87)
	0.77 (0.70, 0.85)
	0.58 (0.53, 0.63)

	HR3 (95% CI) c
	1.00 (reference)
	0.79 (0.70, 0.90)
	0.82 (0.74, 0.90)
	0.61 (0.50, 0.73)

	Stroke
	
	
	
	

	HR1 (95% CI) a
	1.00 (reference)
	0.68 (0.63, 0.74)
	0.70 (0.65, 0.76)
	0.40 (0.37, 0.43)

	HR2 (95% CI) b
	1.00 (reference)
	0.71 (0.66, 0.77)
	0.73 (0.68, 0.78)
	0.44 (0.41, 0.47)

	HR3 (95% CI) c
	1.00 (reference)
	0.74 (0.69, 0.81)
	0.75 (0.69, 0.81)
	0.47 (0.43, 0.50)

	Mortality
	
	
	
	

	HR1 (95% CI) a
	1.00 (reference)
	0.78 (0.73, 0.83)
	0.75 (0.70, 0.80)
	0.50 (0.47, 0.53)

	HR2 (95% CI) b
	1.00 (reference)
	0.84 (0.79, 0.90)
	0.80 (0.75, 0.85)
	0.58 (0.55, 0.62)

	HR3 (95% CI) c
	1.00 (reference)
	0.84 (0.79, 0.90)
	0.80 (0.75, 0.85)
	0.58 (0.55, 0.62)

	Cardiovascular disease mortality
	
	
	

	HR1 (95% CI) a
	1.00 (reference)
	0.72 (0.57, 0.91)
	0.63 (0.50, 0.80)
	0.32 (0.26, 0.40)

	HR2 (95% CI) b
	1.00 (reference)
	0.79 (0.62, 0.99)
	0.67 (0.54, 0.85)
	0.38 (0.31, 0.48)

	HR3 (95% CI) c
	1.00 (reference)
	0.80 (0.63, 1.01)
	0.68 (0.54, 0.86)
	0.39 (0.31, 0.48)

	Accelerated aging defined by Klemera-Doubal method age
	

	Kailuan cohort (n = 76,812)
	
	
	

	Cardiovascular disease
	
	
	

	HR1 (95% CI) a
	1.00 (reference)
	0.62 (0.57, 0.67)
	0.59 (0.55, 0.64)
	0.39 (0.36, 0.42)

	HR2 (95% CI) b
	1.00 (reference)
	0.65 (0.60, 0.70)
	0.61 (0.56, 0.66)
	0.43 (0.40, 0.46)

	HR3 (95% CI) c
	1.00 (reference)
	0.68 (0.63, 0.73)
	0.63 (0.58, 0.68)
	0.46 (0.42, 0.49)

	Myocardial infarction
	
	
	

	HR1 (95% CI) a
	1.00 (reference)
	0.60 (0.50, 0.71)
	0.57 (0.48, 0.68)
	0.34 (0.29, 0.40)

	HR2 (95% CI) b
	1.00 (reference)
	0.63 (0.53, 0.75)
	0.59 (0.50, 0.70)
	0.39 (0.33, 0.46)

	HR3 (95% CI) c
	1.00 (reference)
	0.65 (0.55, 0.77)
	0.62 (0.52, 0.73)
	0.41 (0.35, 0.48)

	Stroke
	
	
	
	

	HR1 (95% CI) a
	1.00 (reference)
	0.63 (0.58, 0.68)
	0.59 (0.54, 0.64)
	0.40 (0.37, 0.43)

	HR2 (95% CI) b
	1.00 (reference)
	0.66 (0.60, 0.71)
	0.61 (0.56, 0.66)
	0.44 (0.41, 0.47)

	HR3 (95% CI) c
	1.00 (reference)
	0.69 (0.63, 0.75)
	0.63 (0.58, 0.68)
	0.47 (0.43, 0.50)

	Mortality
	
	
	
	

	HR1 (95% CI) a
	1.00 (reference)
	0.78 (0.73, 0.84)
	0.67 (0.63, 0.72)
	0.53 (0.50, 0.56)

	HR2 (95% CI) b
	1.00 (reference)
	0.82 (0.76, 0.88)
	0.69 (0.64, 0.74)
	0.57 (0.54, 0.61)

	HR3 (95% CI) c
	1.00 (reference)
	0.82 (0.76, 0.88)
	0.69 (0.65, 0.74)
	0.57 (0.54, 0.61)

	Cardiovascular disease mortality
	
	
	

	HR1 (95% CI) a
	1.00 (reference)
	0.73 (0.56, 0.95)
	0.49 (0.36, 0.65)
	0.34 (0.26, 0.45)

	HR2 (95% CI) b
	1.00 (reference)
	0.78 (0.60, 1.01)
	0.50 (0.37, 0.67)
	0.38 (0.29, 0.49)

	HR3 (95% CI) c
	1.00 (reference)
	0.79 (0.60, 1.03)
	0.52 (0.39, 0.71)
	0.38 (0.29, 0.50)

	Dongfeng-Tongji cohort (n = 9480)
	
	
	

	Cardiovascular diseases
	
	
	

	HR1 (95% CI) a
	1.00 (reference)
	0.82 (0.70, 0.96)
	0.68 (0.61, 0.76)
	0.50 (0.46, 0.56)

	HR2 (95% CI) b
	1.00 (reference)
	0.83 (0.71, 0.97)
	0.68 (0.61, 0.76)
	0.53 (0.48, 0.59)

	HR3 (95% CI) c
	1.00 (reference)
	0.87 (0.74, 1.02)
	0.73 (0.65, 0.81)
	0.59 (0.53, 0.65)

	Coronary heart disease
	
	
	

	HR1 (95% CI) a
	1.00 (reference)
	0.87 (0.73, 1.04)
	0.73 (0.64, 0.82)
	0.57 (0.51, 0.63)

	HR2 (95% CI) b
	1.00 (reference)
	0.88 (0.74, 1.05)
	0.73 (0.65, 0.83)
	0.60 (0.53, 0.67)

	HR3 (95% CI) c
	1.00 (reference)
	0.92 (0.78, 1.10)
	0.78 (0.69, 0.89)
	0.67 (0.60, 0.76)

	Stroke
	
	
	
	

	HR1 (95% CI) a
	1.00 (reference)
	0.69 (0.47, 0.99)
	0.56 (0.44, 0.73)
	0.35 (0.27, 0.45)

	HR2 (95% CI) b
	1.00 (reference)
	0.70 (0.49, 1.02)
	0.57 (0.44, 0.73)
	0.36 (0.28, 0.46)

	HR3 (95% CI) c
	1.00 (reference)
	0.73 (0.50, 1.05)
	0.58 (0.45, 0.75)
	0.37 (0.28, 0.48)

	Mortality
	
	
	
	

	HR1 (95% CI) a
	1.00 (reference)
	1.00 (0.72, 1.40)
	0.79 (0.62, 1.01)
	0.65 (0.52, 0.81)

	HR2 (95% CI) b
	1.00 (reference)
	1.04 (0.74, 1.45)
	0.81 (0.63, 1.03)
	0.69 (0.55, 0.86)

	HR3 (95% CI) c
	1.00 (reference)
	1.04 (0.74, 1.45)
	0.83 (0.65, 1.06)
	0.70 (0.55, 0.88)

	Cardiovascular disease mortality
	
	
	

	HR1 (95% CI) a
	1.00 (reference)
	1.12 (0.64, 1.95)
	0.73 (0.48, 1.12)
	0.45 (0.29, 0.69)

	HR2 (95% CI) b
	1.00 (reference)
	1.17 (0.67, 2.03)
	0.75 (0.49, 1.15)
	0.48 (0.32, 0.74)

	HR3 (95% CI) c
	1.00 (reference)
	1.14 (0.65, 2.00)
	0.75 (0.48, 1.15)
	0.46 (0.30, 0.72)

	UK Biobank (n = 6186)
	
	
	

	Cardiovascular disease
	
	
	

	HR1 (95% CI) a
	1.00 (reference)
	0.92 (0.67, 1.27)
	0.95 (0.70, 1.28)
	0.76 (0.61, 0.95)

	HR2 (95% CI) b
	1.00 (reference)
	0.74 (0.53, 1.02)
	0.90 (0.66, 1.21)
	0.58 (0.46, 0.73)

	HR3 (95% CI) c
	1.00 (reference)
	0.74 (0.54, 1.03)
	0.92 (0.68, 1.24)
	0.62 (0.49, 0.79)

	Coronary heart disease
	
	
	

	HR1 (95% CI) a
	1.00 (reference)
	1.01 (0.70, 1.44)
	0.99 (0.71, 1.39)
	0.80 (0.62, 1.03)

	HR2 (95% CI) b
	1.00 (reference)
	0.80 (0.55, 1.14)
	0.93 (0.66, 1.31)
	0.60 (0.47, 0.78)

	HR3 (95% CI) c
	1.00 (reference)
	0.81 (0.56, 1.16)
	0.97 (0.69, 1.37)
	0.66 (0.51, 0.86)

	Stroke
	
	
	
	

	HR1 (95% CI) a
	1.00 (reference)
	0.69 (0.36, 1.33)
	0.82 (0.46, 1.45)
	0.63 (0.42, 0.96)

	HR2 (95% CI) b
	1.00 (reference)
	0.58 (0.30, 1.13)
	0.79 (0.44, 1.40)
	0.53 (0.34, 0.81)

	HR3 (95% CI) c
	1.00 (reference)
	0.57 (0.30, 1.10)
	0.76 (0.43, 1.35)
	0.51 (0.33, 0.80)

	Mortality
	
	
	
	

	HR1 (95% CI) a
	1.00 (reference)
	0.78 (0.52, 1.18)
	0.90 (0.62, 1.30)
	0.75 (0.58, 0.98)

	HR2 (95% CI) b
	1.00 (reference)
	0.65 (0.43, 0.99)
	0.87 (0.60, 1.26)
	0.63 (0.48, 0.83)

	HR3 (95% CI) c
	1.00 (reference)
	0.64 (0.42, 0.98)
	0.90 (0.63, 1.31)
	0.69 (0.52, 0.91)

	Cardiovascular disease mortality
	
	
	

	HR1 (95% CI) a
	1.00 (reference)
	0.72 (0.23, 2.24)
	1.04 (0.41, 2.65)
	0.63 (0.31, 1.32)

	HR2 (95% CI) b
	1.00 (reference)
	0.57 (0.18, 1.80)
	1.01 (0.40, 2.57)
	0.50 (0.23, 1.08)

	HR3 (95% CI) c
	1.00 (reference)
	0.60 (0.19, 1.92)
	0.96 (0.37, 2.46)
	0.56 (0.26, 1.24)

	Pooled results d
	
	
	
	

	Cardiovascular disease
	
	
	

	HR1 (95% CI) a
	1.00 (reference)
	0.75 (0.59, 0.95)
	0.70 (0.55, 0.89)
	0.52 (0.36, 0.76)

	HR2 (95% CI) b
	1.00 (reference)
	0.73 (0.61, 0.86)
	0.69 (0.57, 0.82)
	0.50 (0.42, 0.59)

	HR3 (95% CI) c
	1.00 (reference)
	0.75 (0.63, 0.90)
	0.72 (0.60, 0.86)
	0.54 (0.45, 0.66)

	Coronary heart disease/myocardial infarction
	
	

	HR1 (95% CI) a
	1.00 (reference)
	0.79 (0.58, 1.07)
	0.72 (0.54, 0.96)
	0.53 (0.33, 0.86)

	HR2 (95% CI) b
	1.00 (reference)
	0.76 (0.60, 0.95)
	0.71 (0.57, 0.89)
	0.52 (0.39, 0.69)

	HR3 (95% CI) c
	1.00 (reference)
	0.78 (0.62, 0.99)
	0.75 (0.60, 0.94)
	0.56 (0.41, 0.78)

	Stroke
	
	
	
	

	HR1 (95% CI) a
	1.00 (reference)
	0.63 (0.59, 0.68)
	0.59 (0.55, 0.64)
	0.40 (0.37, 0.43)

	HR2 (95% CI) b
	1.00 (reference)
	0.66 (0.61, 0.72)
	0.61 (0.56, 0.66)
	0.44 (0.41, 0.47)

	HR3 (95% CI) c
	1.00 (reference)
	0.69 (0.63, 0.75)
	0.63 (0.58, 0.68)
	0.46 (0.43, 0.50)

	Mortality
	
	
	
	

	HR1 (95% CI) a
	1.00 (reference)
	0.79 (0.74, 0.84)
	0.68 (0.64, 0.73)
	0.62 (0.50, 0.76)

	HR2 (95% CI) b
	1.00 (reference)
	0.82 (0.77, 0.88)
	0.70 (0.66, 0.75)
	0.58 (0.55, 0.61)

	HR3 (95% CI) c
	1.00 (reference)
	0.82 (0.77, 0.88)
	0.70 (0.66, 0.75)
	0.58 (0.55, 0.62)

	Cardiovascular disease mortality
	
	
	

	HR1 (95% CI) a
	1.00 (reference)
	0.79 (0.62, 0.99)
	0.58 (0.46, 0.73)
	0.39 (0.31, 0.48)

	HR2 (95% CI) b
	1.00 (reference)
	0.83 (0.66, 1.04)
	0.59 (0.47, 0.75)
	0.41 (0.33, 0.51)

	HR3 (95% CI) c
	1.00 (reference)
	0.83 (0.66, 1.06)
	0.60 (0.48, 0.77)
	0.41 (0.33, 0.51)


a Models were not adjusted for covariates.
b Models were adjusted for age, sex, and self-reported race (UK Biobank only).
c Models were further adjusted for education levels, Townsend deprivation index (UK Biobank only), smoking status, drinking status, diet, physical activity levels, body mass index, sleep duration, and number of comorbidities.
d Results from each cohort were combined using a fixed-effects model when the Cochran's Q test for heterogeneity was not significant, and a random-effects model was used when the Cochran's Q test for heterogeneity was significant. CI, confidence interval; HR, hazard ratio.
Table S15. Associations of changes in accelerated aging with the risks of cardiovascular disease and mortality when adjusting for individual comorbidities
	[bookmark: _Hlk204602101]
	Changes in accelerated aging status (baseline to the first follow-up)

	
	Persistent accelerated aging
	Recovery from accelerated aging
	Delayed accelerated aging
	Stable non-accelerated aging

	Accelerated aging defined by PhenoAge
	
	

	Kailuan cohort (n = 76,812)

	Cardiovascular disease

	HR1 (95% CI) a
	1.00 (reference)
	0.71 (0.65, 0.76)
	0.70 (0.66, 0.76)
	0.44 (0.41, 0.47)

	HR2 (95% CI) b
	1.00 (reference)
	0.73 (0.68, 0.78)
	0.71 (0.66, 0.76)
	0.47 (0.44, 0.50)

	HR3 (95% CI) c
	1.00 (reference)
	0.78 (0.72, 0.84)
	0.76 (0.71, 0.82)
	0.53 (0.50, 0.57)

	Myocardial infarction

	HR1 (95% CI) a
	1.00 (reference)
	0.76 (0.64, 0.89)
	0.72 (0.61, 0.85)
	0.49 (0.42, 0.56)

	HR2 (95% CI) b
	1.00 (reference)
	0.79 (0.67, 0.93)
	0.73 (0.62, 0.86)
	0.53 (0.46, 0.62)

	HR3 (95% CI) c
	1.00 (reference)
	0.85 (0.72, 1.01)
	0.81 (0.68, 0.95)
	0.62 (0.53, 0.73)

	Stroke
	
	
	
	

	HR1 (95% CI) a
	1.00 (reference)
	0.69 (0.64, 0.75)
	0.70 (0.65, 0.76)
	0.43 (0.40, 0.46)

	HR2 (95% CI) b
	1.00 (reference)
	0.71 (0.66, 0.77)
	0.71 (0.65, 0.76)
	0.45 (0.42, 0.48)

	HR3 (95% CI) c
	1.00 (reference)
	0.76 (0.70, 0.83)
	0.75 (0.70, 0.82)
	0.51 (0.47, 0.55)

	Mortality
	
	
	
	

	HR1 (95% CI) a
	1.00 (reference)
	0.80 (0.75, 0.86)
	0.75 (0.70, 0.80)
	0.56 (0.52, 0.59)

	HR2 (95% CI) b
	1.00 (reference)
	0.83 (0.77, 0.89)
	0.75 (0.70, 0.80)
	0.58 (0.55, 0.61)

	HR3 (95% CI) c
	1.00 (reference)
	0.83 (0.77, 0.89)
	0.77 (0.72, 0.83)
	0.60 (0.56, 0.63)

	Cardiovascular disease mortality
	
	
	

	HR1 (95% CI) a
	1.00 (reference)
	0.75 (0.58, 0.97)
	0.63 (0.48, 0.81)
	0.31 (0.24, 0.40)

	HR2 (95% CI) b
	1.00 (reference)
	0.78 (0.61, 1.01)
	0.64 (0.49, 0.83)
	0.33 (0.26, 0.43)

	HR3 (95% CI) c
	1.00 (reference)
	0.80 (0.61, 1.04)
	0.69 (0.53, 0.90)
	0.36 (0.28, 0.48)

	Dongfeng-Tongji cohort (n = 9480)

	Cardiovascular diseases

	HR1 (95% CI) a
	1.00 (reference)
	0.81 (0.71, 0.91)
	0.76 (0.68, 0.86)
	0.56 (0.51, 0.62)

	HR2 (95% CI) b
	1.00 (reference)
	0.77 (0.68, 0.88)
	0.76 (0.67, 0.85)
	0.57 (0.51, 0.63)

	HR3 (95% CI) c
	1.00 (reference)
	0.82 (0.72, 0.93)
	0.85 (0.75, 0.96)
	0.71 (0.64, 0.80)

	Coronary heart disease

	HR1 (95% CI) a
	1.00 (reference)
	0.88 (0.77, 1.01)
	0.80 (0.70, 0.91)
	0.63 (0.56, 0.70)

	HR2 (95% CI) b
	1.00 (reference)
	0.84 (0.73, 0.96)
	0.78 (0.68, 0.89)
	0.63 (0.56, 0.70)

	HR3 (95% CI) c
	1.00 (reference)
	0.88 (0.77, 1.02)
	0.87 (0.75, 0.99)
	0.78 (0.69, 0.88)

	Stroke

	HR1 (95% CI) a
	1.00 (reference)
	0.59 (0.44, 0.81)
	0.69 (0.52, 0.91)
	0.39 (0.30, 0.50)

	HR2 (95% CI) b
	1.00 (reference)
	0.59 (0.43, 0.80)
	0.72 (0.54, 0.94)
	0.41 (0.32, 0.53)

	HR3 (95% CI) c
	1.00 (reference)
	0.64 (0.47, 0.87)
	0.80 (0.61, 1.07)
	0.51 (0.39, 0.67)

	Mortality

	HR1 (95% CI) a
	1.00 (reference)
	1.08 (0.83, 1.40)
	0.87 (0.67, 1.13)
	0.59 (0.47, 0.74)

	HR2 (95% CI) b
	1.00 (reference)
	1.02 (0.78, 1.32)
	0.91 (0.70, 1.18)
	0.62 (0.50, 0.79)

	HR3 (95% CI) c
	1.00 (reference)
	0.97 (0.74, 1.26)
	0.89 (0.68, 1.16)
	0.61 (0.48, 0.78)

	Cardiovascular disease mortality
	
	
	

	HR1 (95% CI) a
	1.00 (reference)
	0.98 (0.62, 1.57)
	0.77 (0.48, 1.24)
	0.47 (0.31, 0.73)

	HR2 (95% CI) b
	1.00 (reference)
	0.92 (0.58, 1.46)
	0.81 (0.50, 1.30)
	0.50 (0.33, 0.78)

	HR3 (95% CI) c
	1.00 (reference)
	0.91 (0.57, 1.46)
	0.86 (0.53, 1.40)
	0.55 (0.34, 0.87)

	UK Biobank (n = 6186)
	
	
	

	Cardiovascular disease
	
	
	

	HR1 (95% CI) a
	1.00 (reference)
	0.57 (0.41, 0.79)
	0.73 (0.56, 0.95)
	0.55 (0.45, 0.68)

	HR2 (95% CI) b
	1.00 (reference)
	0.65 (0.46, 0.90)
	0.77 (0.59, 1.00)
	0.64 (0.52, 0.80)

	HR3 (95% CI) c
	1.00 (reference)
	0.69 (0.49, 0.96)
	0.82 (0.62, 1.07)
	0.70 (0.56, 0.88)

	Coronary heart disease
	
	
	
	

	HR1 (95% CI) a
	1.00 (reference)
	0.62 (0.43, 0.89)
	0.75 (0.56, 1.02)
	0.58 (0.46, 0.74)

	HR2 (95% CI) b
	1.00 (reference)
	0.72 (0.50, 1.03)
	0.79 (0.59, 1.07)
	0.69 (0.54, 0.88)

	HR3 (95% CI) c
	1.00 (reference)
	0.77 (0.53, 1.12)
	0.86 (0.64, 1.17)
	0.78 (0.60, 1.01)

	Stroke
	
	
	
	

	HR1 (95% CI) a
	1.00 (reference)
	0.60 (0.32, 1.13)
	0.80 (0.48, 1.32)
	0.51 (0.34, 0.78)

	HR2 (95% CI) b
	1.00 (reference)
	0.67 (0.36, 1.26)
	0.83 (0.50, 1.38)
	0.55 (0.36, 0.85)

	HR3 (95% CI) c
	1.00 (reference)
	0.68 (0.36, 1.29)
	0.85 (0.51, 1.41)
	0.57 (0.36, 0.89)

	Mortality
	
	
	
	

	HR1 (95% CI) a
	1.00 (reference)
	0.59 (0.40, 0.88)
	0.94 (0.69, 1.26)
	0.48 (0.36, 0.62)

	HR2 (95% CI) b
	1.00 (reference)
	0.67 (0.45, 1.01)
	0.97 (0.72, 1.31)
	0.52 (0.40, 0.69)

	HR3 (95% CI) c
	1.00 (reference)
	0.75 (0.50, 1.13)
	1.09 (0.80, 1.48)
	0.61 (0.46, 0.81)

	Cardiovascular disease mortality
	
	
	

	HR1 (95% CI) a
	1.00 (reference)
	0.78 (0.25, 2.38)
	1.26 (0.54, 2.95)
	0.78 (0.37, 1.63)

	HR2 (95% CI) b
	1.00 (reference)
	0.91 (0.30, 2.80)
	1.26 (0.53, 2.97)
	0.90 (0.42, 1.93)

	HR3 (95% CI) c
	1.00 (reference)
	0.99 (0.32, 3.07)
	1.42 (0.59, 3.38)
	1.13 (0.51, 2.52)

	Pooled results d
	
	
	
	

	Cardiovascular disease

	HR1 (95% CI) a
	1.00 (reference)
	0.73 (0.68, 0.78)
	0.72 (0.68, 0.76)
	0.51 (0.43, 0.60)

	HR2 (95% CI) b
	1.00 (reference)
	0.74 (0.69, 0.78)
	0.72 (0.68, 0.77)
	0.54 (0.46, 0.65)

	HR3 (95% CI) c
	1.00 (reference)
	0.79 (0.74, 0.84)
	0.78 (0.74, 0.83)
	0.63 (0.52, 0.77)

	Coronary heart disease/myocardial infarction

	HR1 (95% CI) a
	1.00 (reference)
	0.81 (0.73, 0.90)
	0.77 (0.70, 0.84)
	0.56 (0.48, 0.66)

	HR2 (95% CI) b
	1.00 (reference)
	0.81 (0.73, 0.90)
	0.76 (0.69, 0.84)
	0.60 (0.55, 0.66)

	HR3 (95% CI) c
	1.00 (reference)
	0.86 (0.77, 0.95)
	0.85 (0.77, 0.94)
	0.72 (0.66, 0.79)

	Stroke
	
	
	
	

	HR1 (95% CI) a
	1.00 (reference)
	0.68 (0.63, 0.74)
	0.70 (0.65, 0.76)
	0.43 (0.40, 0.46)

	HR2 (95% CI) b
	1.00 (reference)
	0.70 (0.65, 0.76)
	0.71 (0.66, 0.77)
	0.45 (0.42, 0.48)

	HR3 (95% CI) c
	1.00 (reference)
	0.75 (0.69, 0.81)
	0.76 (0.70, 0.81)
	0.51 (0.47, 0.55)

	Mortality
	
	
	
	

	HR1 (95% CI) a
	1.00 (reference)
	0.82 (0.61, 1.10)
	0.76 (0.72, 0.81)
	0.56 (0.53, 0.59)

	HR2 (95% CI) b
	1.00 (reference)
	0.84 (0.78, 0.90)
	0.77 (0.72, 0.82)
	0.58 (0.55, 0.61)

	HR3 (95% CI) c
	1.00 (reference)
	0.84 (0.78, 0.90)
	0.79 (0.74, 0.84)
	0.60 (0.57, 0.64)

	Cardiovascular disease mortality
	
	
	

	HR1 (95% CI) a
	1.00 (reference)
	0.80 (0.64, 0.99)
	0.69 (0.55, 0.86)
	0.44 (0.27, 0.72)

	HR2 (95% CI) b
	1.00 (reference)
	0.81 (0.65, 1.01)
	0.70 (0.56, 0.88)
	0.48 (0.29, 0.81)

	HR3 (95% CI) c
	1.00 (reference)
	0.83 (0.66, 1.04)
	0.76 (0.61, 0.95)
	0.55 (0.30, 1.01)

	Accelerated aging defined by Klemera-Doubal method age
	

	Kailuan cohort (n = 76,812)
	
	
	

	Cardiovascular disease
	
	
	

	HR1 (95% CI) a
	1.00 (reference)
	0.67 (0.63, 0.73)
	0.66 (0.61, 0.71)
	0.41 (0.39, 0.44)

	HR2 (95% CI) b
	1.00 (reference)
	0.68 (0.63, 0.73)
	0.66 (0.61, 0.71)
	0.42 (0.40, 0.45)

	HR3 (95% CI) c
	1.00 (reference)
	0.73 (0.68, 0.79)
	0.72 (0.66, 0.77)
	0.48 (0.45, 0.52)

	Myocardial infarction
	
	
	

	HR1 (95% CI) a
	1.00 (reference)
	0.70 (0.59, 0.83)
	0.71 (0.60, 0.84)
	0.39 (0.33, 0.45)

	HR2 (95% CI) b
	1.00 (reference)
	0.71 (0.60, 0.83)
	0.71 (0.61, 0.84)
	0.40 (0.35, 0.47)

	HR3 (95% CI) c
	1.00 (reference)
	0.74 (0.63, 0.88)
	0.78 (0.66, 0.92)
	0.45 (0.38, 0.53)

	Stroke
	
	
	
	

	HR1 (95% CI) a
	1.00 (reference)
	0.68 (0.62, 0.73)
	0.64 (0.59, 0.70)
	0.42 (0.39, 0.45)

	HR2 (95% CI) b
	1.00 (reference)
	0.68 (0.62, 0.74)
	0.64 (0.59, 0.70)
	0.43 (0.40, 0.46)

	HR3 (95% CI) c
	1.00 (reference)
	0.73 (0.67, 0.80)
	0.70 (0.64, 0.76)
	0.49 (0.46, 0.53)

	Mortality
	
	
	
	

	HR1 (95% CI) a
	1.00 (reference)
	0.81 (0.76, 0.87)
	0.70 (0.65, 0.75)
	0.58 (0.54, 0.61)

	HR2 (95% CI) b
	1.00 (reference)
	0.79 (0.74, 0.85)
	0.68 (0.63, 0.73)
	0.55 (0.52, 0.58)

	HR3 (95% CI) c
	1.00 (reference)
	0.81 (0.75, 0.86)
	0.72 (0.67, 0.77)
	0.57 (0.54, 0.61)

	Cardiovascular disease mortality
	
	
	

	HR1 (95% CI) a
	1.00 (reference)
	0.69 (0.53, 0.89)
	0.51 (0.39, 0.68)
	0.35 (0.28, 0.44)

	HR2 (95% CI) b
	1.00 (reference)
	0.68 (0.52, 0.88)
	0.50 (0.38, 0.67)
	0.34 (0.27, 0.43)

	HR3 (95% CI) c
	1.00 (reference)
	0.70 (0.53, 0.92)
	0.57 (0.42, 0.76)
	0.37 (0.29, 0.48)

	Dongfeng-Tongji cohort (n = 9480)
	
	
	

	Cardiovascular diseases
	
	
	

	HR1 (95% CI) a
	1.00 (reference)
	0.84 (0.74, 0.95)
	0.74 (0.65, 0.84)
	0.53 (0.48, 0.58)

	HR2 (95% CI) b
	1.00 (reference)
	0.82 (0.73, 0.93)
	0.75 (0.66, 0.85)
	0.53 (0.48, 0.59)

	HR3 (95% CI) c
	1.00 (reference)
	0.89 (0.78, 1.01)
	0.84 (0.74, 0.95)
	0.66 (0.59, 0.74)

	Coronary heart disease
	
	
	

	HR1 (95% CI) a
	1.00 (reference)
	0.88 (0.76, 1.01)
	0.79 (0.69, 0.91)
	0.59 (0.53, 0.66)

	HR2 (95% CI) b
	1.00 (reference)
	0.86 (0.75, 0.99)
	0.80 (0.69, 0.91)
	0.60 (0.54, 0.67)

	HR3 (95% CI) c
	1.00 (reference)
	0.93 (0.80, 1.07)
	0.90 (0.78, 1.03)
	0.75 (0.66, 0.84)

	Stroke
	
	
	
	

	HR1 (95% CI) a
	1.00 (reference)
	0.75 (0.56, 1.00)
	0.61 (0.45, 0.82)
	0.36 (0.28, 0.47)

	HR2 (95% CI) b
	1.00 (reference)
	0.73 (0.55, 0.97)
	0.62 (0.46, 0.83)
	0.36 (0.28, 0.47)

	HR3 (95% CI) c
	1.00 (reference)
	0.80 (0.60, 1.06)
	0.67 (0.49, 0.91)
	0.42 (0.32, 0.56)

	Mortality
	
	
	
	

	HR1 (95% CI) a
	1.00 (reference)
	0.89 (0.67, 1.18)
	0.88 (0.67, 1.16)
	0.69 (0.56, 0.86)

	HR2 (95% CI) b
	1.00 (reference)
	0.84 (0.64, 1.12)
	0.90 (0.69, 1.19)
	0.70 (0.56, 0.87)

	HR3 (95% CI) c
	1.00 (reference)
	0.86 (0.65, 1.14)
	0.89 (0.67, 1.18)
	0.68 (0.54, 0.86)

	Cardiovascular disease mortality
	
	
	

	HR1 (95% CI) a
	1.00 (reference)
	0.96 (0.60, 1.55)
	0.80 (0.49, 1.31)
	0.52 (0.34, 0.78)

	HR2 (95% CI) b
	1.00 (reference)
	0.91 (0.56, 1.46)
	0.83 (0.51, 1.36)
	0.52 (0.34, 0.78)

	HR3 (95% CI) c
	1.00 (reference)
	0.98 (0.60, 1.59)
	0.90 (0.55, 1.49)
	0.59 (0.37, 0.92)

	UK Biobank (n = 6186)
	
	
	

	Cardiovascular disease
	
	
	

	HR1 (95% CI) a
	1.00 (reference)
	0.97 (0.70, 1.34)
	0.97 (0.74, 1.26)
	0.80 (0.64, 0.99)

	HR2 (95% CI) b
	1.00 (reference)
	0.75 (0.54, 1.04)
	0.84 (0.65, 1.10)
	0.59 (0.47, 0.74)

	HR3 (95% CI) c
	1.00 (reference)
	0.75 (0.54, 1.05)
	0.88 (0.67, 1.16)
	0.63 (0.50, 0.80)

	Coronary heart disease
	
	
	
	

	HR1 (95% CI) a
	1.00 (reference)
	1.01 (0.70, 1.45)
	0.92 (0.68, 1.25)
	0.85 (0.67, 1.08)

	HR2 (95% CI) b
	1.00 (reference)
	0.78 (0.54, 1.12)
	0.81 (0.59, 1.10)
	0.63 (0.49, 0.81)

	HR3 (95% CI) c
	1.00 (reference)
	0.78 (0.54, 1.14)
	0.85 (0.62, 1.16)
	0.68 (0.53, 0.88)

	Stroke
	
	
	
	

	HR1 (95% CI) a
	1.00 (reference)
	1.02 (0.56, 1.85)
	1.01 (0.61, 1.65)
	0.61 (0.40, 0.93)

	HR2 (95% CI) b
	1.00 (reference)
	0.84 (0.46, 1.54)
	0.90 (0.55, 1.48)
	0.48 (0.31, 0.76)

	HR3 (95% CI) c
	1.00 (reference)
	0.83 (0.45, 1.53)
	0.93 (0.56, 1.54)
	0.50 (0.31, 0.79)

	Mortality
	
	
	
	

	HR1 (95% CI) a
	1.00 (reference)
	0.97 (0.65, 1.46)
	1.05 (0.76, 1.46)
	0.86 (0.66, 1.12)

	HR2 (95% CI) b
	1.00 (reference)
	0.80 (0.53, 1.21)
	0.95 (0.69, 1.32)
	0.69 (0.53, 0.91)

	HR3 (95% CI) c
	1.00 (reference)
	0.82 (0.54, 1.24)
	1.01 (0.73, 1.40)
	0.77 (0.58, 1.03)

	Cardiovascular disease mortality
	
	
	

	HR1 (95% CI) a
	1.00 (reference)
	1.46 (0.56, 3.79)
	1.10 (0.46, 2.62)
	0.69 (0.33, 1.47)

	HR2 (95% CI) b
	1.00 (reference)
	1.14 (0.43, 3.01)
	0.98 (0.41, 2.34)
	0.54 (0.25, 1.19)

	HR3 (95% CI) c
	1.00 (reference)
	1.24 (0.46, 3.30)
	1.05 (0.43, 2.56)
	0.63 (0.28, 1.44)

	Pooled results d
	
	
	
	

	Cardiovascular disease
	
	
	

	HR1 (95% CI) a
	1.00 (reference)
	0.79 (0.64, 0.97)
	0.75 (0.62, 0.92)
	0.55 (0.38, 0.80)

	HR2 (95% CI) b
	1.00 (reference)
	0.74 (0.64, 0.85)
	0.69 (0.65, 0.74)
	0.50 (0.41, 0.61)

	HR3 (95% CI) c
	1.00 (reference)
	0.79 (0.68, 0.92)
	0.76 (0.71, 0.81)
	0.58 (0.47, 0.71)

	Coronary heart disease/myocardial infarction
	
	

	HR1 (95% CI) a
	1.00 (reference)
	0.82 (0.74, 0.91)
	0.77 (0.70, 0.86)
	0.58 (0.37, 0.89)

	HR2 (95% CI) b
	1.00 (reference)
	0.79 (0.72, 0.88)
	0.77 (0.69, 0.84)
	0.53 (0.40, 0.70)

	HR3 (95% CI) c
	1.00 (reference)
	0.84 (0.75, 0.93)
	0.85 (0.77, 0.94)
	0.61 (0.45, 0.84)

	Stroke
	
	
	
	

	HR1 (95% CI) a
	1.00 (reference)
	0.69 (0.64, 0.75)
	0.65 (0.60, 0.70)
	0.42 (0.39, 0.45)

	HR2 (95% CI) b
	1.00 (reference)
	0.69 (0.63, 0.75)
	0.64 (0.59, 0.70)
	0.43 (0.40, 0.46)

	HR3 (95% CI) c
	1.00 (reference)
	0.74 (0.68, 0.80)
	0.70 (0.65, 0.76)
	0.49 (0.45, 0.52)

	Mortality
	
	
	
	

	HR1 (95% CI) a
	1.00 (reference)
	0.82 (0.77, 0.87)
	0.83 (0.65, 1.06)
	0.68 (0.54, 0.85)

	HR2 (95% CI) b
	1.00 (reference)
	0.79 (0.74, 0.85)
	0.80 (0.64, 1.01)
	0.62 (0.52, 0.74)

	HR3 (95% CI) c
	1.00 (reference)
	0.81 (0.76, 0.87)
	0.74 (0.69, 0.79)
	0.58 (0.55, 0.62)

	Cardiovascular disease mortality
	
	
	

	HR1 (95% CI) a
	1.00 (reference)
	0.77 (0.62, 0.96)
	0.60 (0.47, 0.75)
	0.40 (0.33, 0.48)

	HR2 (95% CI) b
	1.00 (reference)
	0.75 (0.60, 0.93)
	0.59 (0.47, 0.75)
	0.39 (0.32, 0.47)

	HR3 (95% CI) c
	1.00 (reference)
	0.78 (0.62, 0.99)
	0.67 (0.52, 0.85)
	0.42 (0.34, 0.53)


a Models were not adjusted for covariates.
b Models were adjusted for age, sex, and self-reported race (UK Biobank only).
c Models were further adjusted for education levels, Townsend deprivation index (UK Biobank only), smoking status, drinking status, diet, physical activity levels, body mass index, sleep duration, hypertension, dyslipidemia, emphysema, chronic bronchitis, asthma (UK Biobank and Dongfeng-Tongji cohort only), nephritis or chronic kidney disease, diabetes, cancer, and number of comorbidities.
d Results from each cohort were combined using a fixed-effects model when the Cochran's Q test for heterogeneity was not significant, and a random-effects model was used when the Cochran's Q test for heterogeneity was significant. CI, confidence interval; HR, hazard ratio.
Table S16. Associations of changes in accelerated aging with the risks of cardiovascular disease and mortality when adjusting for baseline covariates rather than those collected at the first follow-up
	
	Changes in accelerated aging status (baseline to the first follow-up)

	
	Persistent accelerated aging
	Recovery from accelerated aging
	Delayed accelerated aging
	Stable non-accelerated aging

	Accelerated aging defined by PhenoAge
	
	

	Kailuan cohort (n = 76,812)

	Cardiovascular disease

	HR1 (95% CI) a
	1.00 (reference)
	0.71 (0.65, 0.76)
	0.70 (0.66, 0.76)
	0.44 (0.41, 0.47)

	HR2 (95% CI) b
	1.00 (reference)
	0.73 (0.68, 0.79)
	0.71 (0.66, 0.76)
	0.47 (0.44, 0.50)

	HR3 (95% CI) c
	1.00 (reference)
	0.75 (0.69, 0.80)
	0.74 (0.69, 0.79)
	0.50 (0.47, 0.53)

	Myocardial infarction

	HR1 (95% CI) a
	1.00 (reference)
	0.76 (0.64, 0.89)
	0.72 (0.61, 0.85)
	0.49 (0.42, 0.56)

	HR2 (95% CI) b
	1.00 (reference)
	0.79 (0.67, 0.94)
	0.73 (0.62, 0.86)
	0.54 (0.46, 0.62)

	HR3 (95% CI) c
	1.00 (reference)
	0.81 (0.68, 0.95)
	0.77 (0.65, 0.91)
	0.57 (0.49, 0.67)

	Stroke
	
	
	
	

	HR1 (95% CI) a
	1.00 (reference)
	0.69 (0.64, 0.75)
	0.70 (0.65, 0.76)
	0.43 (0.40, 0.46)

	HR2 (95% CI) b
	1.00 (reference)
	0.72 (0.66, 0.78)
	0.71 (0.65, 0.76)
	0.45 (0.42, 0.48)

	HR3 (95% CI) c
	1.00 (reference)
	0.73 (0.68, 0.80)
	0.73 (0.67, 0.79)
	0.48 (0.44, 0.52)

	Mortality
	
	
	
	

	HR1 (95% CI) a
	1.00 (reference)
	0.80 (0.75, 0.86)
	0.75 (0.70, 0.80)
	0.56 (0.52, 0.59)

	HR2 (95% CI) b
	1.00 (reference)
	0.84 (0.78, 0.90)
	0.75 (0.70, 0.80)
	0.58 (0.55, 0.62)

	HR3 (95% CI) c
	1.00 (reference)
	0.83 (0.78, 0.89)
	0.75 (0.70, 0.80)
	0.58 (0.55, 0.62)

	Cardiovascular disease mortality
	
	
	

	HR1 (95% CI) a
	1.00 (reference)
	0.75 (0.58, 0.97)
	0.63 (0.48, 0.81)
	0.31 (0.24, 0.40)

	HR2 (95% CI) b
	1.00 (reference)
	0.79 (0.61, 1.02)
	0.64 (0.49, 0.83)
	0.33 (0.26, 0.43)

	HR3 (95% CI) c
	1.00 (reference)
	0.77 (0.59, 0.99)
	0.62 (0.48, 0.81)
	0.32 (0.24, 0.41)

	Dongfeng-Tongji cohort (n = 9480)

	Cardiovascular diseases

	HR1 (95% CI) a
	1.00 (reference)
	0.80 (0.71, 0.91)
	0.77 (0.68, 0.86)
	0.56 (0.51, 0.62)

	HR2 (95% CI) b
	1.00 (reference)
	0.78 (0.69, 0.88)
	0.75 (0.67, 0.85)
	0.57 (0.51, 0.63)

	HR3 (95% CI) c
	1.00 (reference)
	0.80 (0.70, 0.90)
	0.79 (0.70, 0.89)
	0.62 (0.55, 0.69)

	Coronary heart disease

	HR1 (95% CI) a
	1.00 (reference)
	0.88 (0.76, 1.01)
	0.80 (0.70, 0.91)
	0.63 (0.56, 0.70)

	HR2 (95% CI) b
	1.00 (reference)
	0.84 (0.74, 0.97)
	0.78 (0.68, 0.89)
	0.63 (0.56, 0.70)

	HR3 (95% CI) c
	1.00 (reference)
	0.86 (0.75, 0.99)
	0.81 (0.71, 0.93)
	0.68 (0.61, 0.76)

	Stroke

	HR1 (95% CI) a
	1.00 (reference)
	0.59 (0.44, 0.81)
	0.69 (0.52, 0.91)
	0.39 (0.30, 0.50)

	HR2 (95% CI) b
	1.00 (reference)
	0.59 (0.43, 0.81)
	0.71 (0.54, 0.94)
	0.41 (0.32, 0.53)

	HR3 (95% CI) c
	1.00 (reference)
	0.60 (0.44, 0.82)
	0.74 (0.56, 0.97)
	0.43 (0.33, 0.56)

	Mortality

	HR1 (95% CI) a
	1.00 (reference)
	1.06 (0.82, 1.38)
	0.87 (0.67, 1.14)
	0.59 (0.47, 0.74)

	HR2 (95% CI) b
	1.00 (reference)
	1.01 (0.78, 1.31)
	0.90 (0.69, 1.17)
	0.62 (0.50, 0.79)

	HR3 (95% CI) c
	1.00 (reference)
	0.98 (0.76, 1.27)
	0.89 (0.68, 1.16)
	0.61 (0.48, 0.78)

	Cardiovascular disease mortality
	
	
	

	HR1 (95% CI) a
	1.00 (reference)
	0.96 (0.61, 1.53)
	0.77 (0.48, 1.24)
	0.47 (0.31, 0.72)

	HR2 (95% CI) b
	1.00 (reference)
	0.92 (0.58, 1.46)
	0.80 (0.49, 1.28)
	0.50 (0.33, 0.77)

	HR3 (95% CI) c
	1.00 (reference)
	0.88 (0.55, 1.40)
	0.78 (0.48, 1.27)
	0.49 (0.32, 0.77)

	UK Biobank (n = 6186)
	
	
	

	Cardiovascular disease
	
	
	

	HR1 (95% CI) a
	1.00 (reference)
	0.57 (0.41, 0.79)
	0.73 (0.56, 0.95)
	0.56 (0.45, 0.69)

	HR2 (95% CI) b
	1.00 (reference)
	0.65 (0.47, 0.91)
	0.77 (0.59, 1.01)
	0.64 (0.52, 0.80)

	HR3 (95% CI) c
	1.00 (reference)
	0.68 (0.48, 0.94)
	0.81 (0.62, 1.05)
	0.69 (0.55, 0.86)

	Coronary heart disease
	
	
	

	HR1 (95% CI) a
	1.00 (reference)
	0.62 (0.43, 0.90)
	0.75 (0.56, 1.01)
	0.59 (0.46, 0.74)

	HR2 (95% CI) b
	1.00 (reference)
	0.72 (0.50, 1.04)
	0.80 (0.59, 1.08)
	0.70 (0.54, 0.89)

	HR3 (95% CI) c
	1.00 (reference)
	0.75 (0.52, 1.08)
	0.84 (0.62, 1.13)
	0.74 (0.58, 0.96)

	Stroke
	
	
	
	

	HR1 (95% CI) a
	1.00 (reference)
	0.61 (0.32, 1.14)
	0.80 (0.48, 1.31)
	0.52 (0.34, 0.79)

	HR2 (95% CI) b
	1.00 (reference)
	0.67 (0.36, 1.27)
	0.84 (0.51, 1.38)
	0.56 (0.36, 0.86)

	HR3 (95% CI) c
	1.00 (reference)
	0.71 (0.37, 1.34)
	0.86 (0.52, 1.44)
	0.59 (0.38, 0.92)

	Mortality	
	
	
	
	

	HR1 (95% CI) a
	1.00 (reference)
	0.60 (0.40, 0.89)
	0.93 (0.69, 1.25)
	0.48 (0.37, 0.63)

	HR2 (95% CI) b
	1.00 (reference)
	0.68 (0.46, 1.01)
	0.97 (0.72, 1.31)
	0.53 (0.40, 0.69)

	HR3 (95% CI) c
	1.00 (reference)
	0.71 (0.47, 1.06)
	1.03 (0.76, 1.39)
	0.56 (0.42, 0.75)

	Cardiovascular disease mortality
	
	
	

	HR1 (95% CI) a
	1.00 (reference)
	0.78 (0.25, 2.39)
	1.26 (0.54, 2.94)
	0.78 (0.37, 1.64)

	HR2 (95% CI) b
	1.00 (reference)
	0.92 (0.30, 2.82)
	1.30 (0.55, 3.07)
	0.91 (0.43, 1.95)

	HR3 (95% CI) c
	1.00 (reference)
	1.02 (0.33, 3.17)
	1.47 (0.62, 3.48)
	1.10 (0.51, 2.39)

	Pooled results d
	
	
	
	

	Cardiovascular disease

	HR1 (95% CI) a
	1.00 (reference)
	0.73 (0.68, 0.78)
	0.72 (0.68, 0.76)
	0.51 (0.43, 0.60)

	HR2 (95% CI) b
	1.00 (reference)
	0.74 (0.69, 0.79)
	0.72 (0.68, 0.77)
	0.54 (0.46, 0.65)

	HR3 (95% CI) c
	1.00 (reference)
	0.76 (0.71, 0.81)
	0.75 (0.71, 0.80)
	0.59 (0.49, 0.71)

	Coronary heart disease/myocardial infarction

	HR1 (95% CI) a
	1.00 (reference)
	0.81 (0.73, 0.90)
	0.77 (0.70, 0.84)
	0.57 (0.48, 0.67)

	HR2 (95% CI) b
	1.00 (reference)
	0.81 (0.73, 0.90)
	0.76 (0.69, 0.84)
	0.61 (0.56, 0.66)

	HR3 (95% CI) c
	1.00 (reference)
	0.83 (0.75, 0.92)
	0.80 (0.72, 0.88)
	0.65 (0.60, 0.71)

	Stroke
	
	
	
	

	HR1 (95% CI) a
	1.00 (reference)
	0.68 (0.63, 0.74)
	0.70 (0.65, 0.76)
	0.43 (0.40, 0.46)

	HR2 (95% CI) b
	1.00 (reference)
	0.71 (0.66, 0.77)
	0.71 (0.66, 0.77)
	0.45 (0.42, 0.48)

	HR3 (95% CI) c
	1.00 (reference)
	0.72 (0.67, 0.78)
	0.73 (0.68, 0.79)
	0.48 (0.44, 0.52)

	Mortality
	
	
	
	

	HR1 (95% CI) a
	1.00 (reference)
	0.82 (0.63, 1.07)
	0.76 (0.72, 0.81)
	0.56 (0.53, 0.59)

	HR2 (95% CI) b
	1.00 (reference)
	0.85 (0.79, 0.90)
	0.77 (0.72, 0.82)
	0.58 (0.55, 0.61)

	HR3 (95% CI) c
	1.00 (reference)
	0.84 (0.78, 0.89)
	0.77 (0.72, 0.82)
	0.58 (0.55, 0.61)

	Cardiovascular disease mortality
	
	
	

	HR1 (95% CI) a
	1.00 (reference)
	0.79 (0.64, 0.99)
	0.69 (0.55, 0.86)
	0.44 (0.27, 0.72)

	HR2 (95% CI) b
	1.00 (reference)
	0.82 (0.66, 1.03)
	0.70 (0.56, 0.88)
	0.49 (0.29, 0.82)

	HR3 (95% CI) c
	1.00 (reference)
	0.80 (0.64, 1.00)
	0.69 (0.55, 0.86)
	0.51 (0.27, 0.99)

	Accelerated aging defined by Klemera-Doubal method age
	

	Kailuan cohort (n = 76,812)
	
	
	

	Cardiovascular disease
	
	
	

	HR1 (95% CI) a
	1.00 (reference)
	0.67 (0.63, 0.73)
	0.66 (0.61, 0.71)
	0.41 (0.39, 0.44)

	HR2 (95% CI) b
	1.00 (reference)
	0.68 (0.63, 0.73)
	0.66 (0.61, 0.71)
	0.42 (0.40, 0.45)

	HR3 (95% CI) c
	1.00 (reference)
	0.69 (0.64, 0.75)
	0.68 (0.63, 0.74)
	0.45 (0.42, 0.48)

	Myocardial infarction
	
	
	

	HR1 (95% CI) a
	1.00 (reference)
	0.70 (0.59, 0.83)
	0.71 (0.60, 0.84)
	0.39 (0.33, 0.45)

	HR2 (95% CI) b
	1.00 (reference)
	0.71 (0.60, 0.84)
	0.71 (0.61, 0.84)
	0.40 (0.35, 0.47)

	HR3 (95% CI) c
	1.00 (reference)
	0.72 (0.61, 0.85)
	0.75 (0.63, 0.88)
	0.43 (0.37, 0.50)

	Stroke
	
	
	
	

	HR1 (95% CI) a
	1.00 (reference)
	0.68 (0.62, 0.73)
	0.64 (0.59, 0.70)
	0.42 (0.39, 0.45)

	HR2 (95% CI) b
	1.00 (reference)
	0.68 (0.63, 0.74)
	0.64 (0.59, 0.70)
	0.43 (0.40, 0.46)

	HR3 (95% CI) c
	1.00 (reference)
	0.70 (0.64, 0.76)
	0.67 (0.61, 0.72)
	0.45 (0.42, 0.49)

	Mortality
	
	
	
	

	HR1 (95% CI) a
	1.00 (reference)
	0.81 (0.76, 0.87)
	0.70 (0.65, 0.75)
	0.58 (0.54, 0.61)

	HR2 (95% CI) b
	1.00 (reference)
	0.80 (0.75, 0.86)
	0.68 (0.63, 0.73)
	0.55 (0.52, 0.58)

	HR3 (95% CI) c
	1.00 (reference)
	0.80 (0.74, 0.85)
	0.68 (0.63, 0.73)
	0.55 (0.51, 0.58)

	Cardiovascular disease mortality
	
	
	

	HR1 (95% CI) a
	1.00 (reference)
	0.69 (0.53, 0.89)
	0.51 (0.39, 0.68)
	0.35 (0.28, 0.44)

	HR2 (95% CI) b
	1.00 (reference)
	0.68 (0.52, 0.89)
	0.51 (0.38, 0.67)
	0.34 (0.27, 0.43)

	HR3 (95% CI) c
	1.00 (reference)
	0.66 (0.51, 0.86)
	0.49 (0.37, 0.66)
	0.32 (0.25, 0.41)

	Dongfeng-Tongji cohort (n = 9480)
	
	
	

	Cardiovascular diseases
	
	
	

	HR1 (95% CI) a
	1.00 (reference)
	0.84 (0.74, 0.95)
	0.74 (0.65, 0.84)
	0.53 (0.48, 0.58)

	HR2 (95% CI) b
	1.00 (reference)
	0.82 (0.73, 0.93)
	0.74 (0.65, 0.84)
	0.53 (0.48, 0.59)

	HR3 (95% CI) c
	1.00 (reference)
	0.86 (0.76, 0.97)
	0.79 (0.69, 0.89)
	0.58 (0.52, 0.64)

	Coronary heart disease
	
	
	

	HR1 (95% CI) a
	1.00 (reference)
	0.88 (0.76, 1.01)
	0.79 (0.69, 0.91)
	0.59 (0.53, 0.66)

	HR2 (95% CI) b
	1.00 (reference)
	0.86 (0.75, 0.99)
	0.79 (0.69, 0.91)
	0.60 (0.54, 0.67)

	HR3 (95% CI) c
	1.00 (reference)
	0.90 (0.78, 1.03)
	0.84 (0.73, 0.97)
	0.66 (0.58, 0.74)

	Stroke
	
	
	
	

	HR1 (95% CI) a
	1.00 (reference)
	0.75 (0.56, 1.00)
	0.61 (0.45, 0.82)
	0.36 (0.28, 0.47)

	HR2 (95% CI) b
	1.00 (reference)
	0.73 (0.55, 0.97)
	0.61 (0.45, 0.83)
	0.36 (0.28, 0.46)

	HR3 (95% CI) c
	1.00 (reference)
	0.76 (0.57, 1.01)
	0.63 (0.47, 0.86)
	0.38 (0.29, 0.49)

	Mortality
	
	
	
	

	HR1 (95% CI) a
	1.00 (reference)
	0.88 (0.67, 1.17)
	0.88 (0.67, 1.15)
	0.68 (0.55, 0.85)

	HR2 (95% CI) b
	1.00 (reference)
	0.84 (0.63, 1.11)
	0.88 (0.67, 1.16)
	0.69 (0.55, 0.85)

	HR3 (95% CI) c
	1.00 (reference)
	0.85 (0.64, 1.12)
	0.88 (0.67, 1.16)
	0.68 (0.55, 0.86)

	Cardiovascular disease mortality
	
	
	

	HR1 (95% CI) a
	1.00 (reference)
	0.95 (0.59, 1.53)
	0.80 (0.49, 1.31)
	0.51 (0.34, 0.77)

	HR2 (95% CI) b
	1.00 (reference)
	0.90 (0.56, 1.45)
	0.80 (0.49, 1.32)
	0.51 (0.34, 0.77)

	HR3 (95% CI) c
	1.00 (reference)
	0.90 (0.55, 1.45)
	0.80 (0.48, 1.31)
	0.50 (0.33, 0.77)

	UK Biobank (n = 6186)
	
	
	

	Cardiovascular disease
	
	
	

	HR1 (95% CI) a
	1.00 (reference)
	0.96 (0.70, 1.33)
	0.96 (0.73, 1.25)
	0.80 (0.64, 0.99)

	HR2 (95% CI) b
	1.00 (reference)
	0.74 (0.53, 1.03)
	0.84 (0.64, 1.09)
	0.59 (0.47, 0.73)

	HR3 (95% CI) c
	1.00 (reference)
	0.76 (0.54, 1.05)
	0.88 (0.67, 1.15)
	0.63 (0.50, 0.79)

	Coronary heart disease
	
	
	

	HR1 (95% CI) a
	1.00 (reference)
	1.01 (0.70, 1.44)
	0.91 (0.67, 1.24)
	0.85 (0.67, 1.08)

	HR2 (95% CI) b
	1.00 (reference)
	0.77 (0.53, 1.11)
	0.80 (0.59, 1.09)
	0.62 (0.49, 0.80)

	HR3 (95% CI) c
	1.00 (reference)
	0.79 (0.55, 1.14)
	0.84 (0.62, 1.15)
	0.67 (0.52, 0.87)

	Stroke
	
	
	
	

	HR1 (95% CI) a
	1.00 (reference)
	1.02 (0.56, 1.85)
	1.00 (0.61, 1.63)
	0.61 (0.40, 0.94)

	HR2 (95% CI) b
	1.00 (reference)
	0.84 (0.46, 1.54)
	0.89 (0.54, 1.46)
	0.48 (0.31, 0.76)

	HR3 (95% CI) c
	1.00 (reference)
	0.82 (0.44, 1.50)
	0.92 (0.56, 1.52)
	0.50 (0.32, 0.80)

	Mortality	
	
	
	
	

	HR1 (95% CI) a
	1.00 (reference)
	0.97 (0.64, 1.45)
	1.05 (0.76, 1.45)
	0.87 (0.67, 1.12)

	HR2 (95% CI) b
	1.00 (reference)
	0.80 (0.53, 1.21)
	0.94 (0.68, 1.30)
	0.69 (0.53, 0.91)

	HR3 (95% CI) c
	1.00 (reference)
	0.82 (0.54, 1.24)
	1.00 (0.72, 1.39)
	0.76 (0.57, 1.01)

	Cardiovascular disease mortality
	
	
	

	HR1 (95% CI) a
	1.00 (reference)
	1.45 (0.56, 3.76)
	1.09 (0.46, 2.61)
	0.69 (0.33, 1.47)

	HR2 (95% CI) b
	1.00 (reference)
	1.13 (0.43, 2.98)
	0.97 (0.40, 2.32)
	0.53 (0.24, 1.15)

	HR3 (95% CI) c
	1.00 (reference)
	1.24 (0.47, 3.31)
	1.11 (0.46, 2.67)
	0.65 (0.29, 1.45)

	Pooled results d
	
	
	
	

	Cardiovascular disease
	
	
	

	HR1 (95% CI) a
	1.00 (reference)
	0.79 (0.64, 0.96)
	0.75 (0.62, 0.90)
	0.55 (0.38, 0.80)

	HR2 (95% CI) b
	1.00 (reference)
	0.74 (0.64, 0.85)
	0.69 (0.65, 0.73)
	0.50 (0.41, 0.61)

	HR3 (95% CI) c
	1.00 (reference)
	0.76 (0.65, 0.90)
	0.75 (0.65, 0.87)
	0.54 (0.44, 0.66)

	Coronary heart disease/myocardial infarction
	
	

	HR1 (95% CI) a
	1.00 (reference)
	0.82 (0.74, 0.91)
	0.77 (0.7, 0.85)
	0.58 (0.37, 0.89)

	HR2 (95% CI) b
	1.00 (reference)
	0.79 (0.72, 0.88)
	0.76 (0.69, 0.84)
	0.53 (0.40, 0.70)

	HR3 (95% CI) c
	1.00 (reference)
	0.82 (0.74, 0.91)
	0.81 (0.73, 0.89)
	0.57 (0.43, 0.76)

	Stroke
	
	
	
	

	HR1 (95% CI) a
	1.00 (reference)
	0.69 (0.64, 0.75)
	0.65 (0.60, 0.70)
	0.42 (0.39, 0.45)

	HR2 (95% CI) b
	1.00 (reference)
	0.69 (0.64, 0.74)
	0.64 (0.59, 0.70)
	0.43 (0.40, 0.45)

	HR3 (95% CI) c
	1.00 (reference)
	0.71 (0.65, 0.77)
	0.67 (0.62, 0.73)
	0.45 (0.41, 0.48)

	Mortality
	
	
	
	

	HR1 (95% CI) a
	1.00 (reference)
	0.82 (0.77, 0.87)
	0.83 (0.65, 1.06)
	0.68 (0.54, 0.86)

	HR2 (95% CI) b
	1.00 (reference)
	0.80 (0.75, 0.86)
	0.79 (0.64, 0.98)
	0.62 (0.52, 0.73)

	HR3 (95% CI) c
	1.00 (reference)
	0.80 (0.75, 0.86)
	0.81 (0.64, 1.03)
	0.63 (0.52, 0.77)

	Cardiovascular disease mortality
	
	
	

	HR1 (95% CI) a
	1.00 (reference)
	0.77 (0.62, 0.96)
	0.60 (0.47, 0.75)
	0.40 (0.33, 0.48)

	HR2 (95% CI) b
	1.00 (reference)
	0.75 (0.59, 0.94)
	0.59 (0.47, 0.75)
	0.38 (0.32, 0.47)

	HR3 (95% CI) c
	1.00 (reference)
	0.73 (0.58, 0.91)
	0.58 (0.46, 0.74)
	0.37 (0.30, 0.46)


a Models were not adjusted for covariates.
b Models were adjusted for age, sex, and self-reported race (UK Biobank only).
c Models were further adjusted for education levels, Townsend deprivation index (UK Biobank only), smoking status, drinking status, diet, physical activity levels, body mass index, sleep duration, and number of comorbidities.
d Results from each cohort were combined using a fixed-effects model when the Cochran's Q test for heterogeneity was not significant, and a random-effects model was used when the Cochran's Q test for heterogeneity was significant. CI, confidence interval; HR, hazard ratio.
Table S17. Associations of changes in accelerated aging with the risks of cardiovascular disease when employing competing risk models to account for the competing risk between incident cardiovascular disease and non-cardiovascular deaths
	
	Changes in accelerated aging status (baseline to the first follow-up)

	
	Persistent accelerated aging
	Recovery from accelerated aging
	Delayed accelerated aging
	Stable non-accelerated aging

	Accelerated aging defined by PhenoAge
	
	

	Kailuan cohort (n = 76,812)

	Cardiovascular disease

	HR1 (95% CI) a
	1.00 (reference)
	0.71 (0.66, 0.77)
	0.71 (0.66, 0.77)
	0.45 (0.42, 0.48)

	HR2 (95% CI) b
	1.00 (reference)
	0.73 (0.68, 0.79)
	0.72 (0.67, 0.78)
	0.48 (0.45, 0.51)

	HR3 (95% CI) c
	1.00 (reference)
	0.76 (0.70, 0.82)
	0.74 (0.69, 0.79)
	0.51 (0.47, 0.54)

	Myocardial infarction

	HR1 (95% CI) a
	1.00 (reference)
	0.76 (0.65, 0.90)
	0.73 (0.62, 0.86)
	0.50 (0.43, 0.58)

	HR2 (95% CI) b
	1.00 (reference)
	0.79 (0.67, 0.94)
	0.75 (0.64, 0.88)
	0.55 (0.47, 0.64)

	HR3 (95% CI) c
	1.00 (reference)
	0.83 (0.70, 0.98)
	0.78 (0.66, 0.92)
	0.59 (0.51, 0.69)

	Stroke
	
	
	
	

	HR1 (95% CI) a
	1.00 (reference)
	0.70 (0.64, 0.76)
	0.71 (0.66, 0.77)
	0.44 (0.41, 0.47)

	HR2 (95% CI) b
	1.00 (reference)
	0.72 (0.66, 0.78)
	0.72 (0.66, 0.78)
	0.46 (0.43, 0.49)

	HR3 (95% CI) c
	1.00 (reference)
	0.74 (0.68, 0.81)
	0.73 (0.68, 0.79)
	0.49 (0.45, 0.53)

	Dongfeng-Tongji cohort (n = 9480)

	Cardiovascular diseases

	HR1 (95% CI) a
	1.00 (reference)
	0.80 (0.71, 0.91)
	0.77 (0.68, 0.87)
	0.57 (0.51, 0.63)

	HR2 (95% CI) b
	1.00 (reference)
	0.77 (0.68, 0.87)
	0.76 (0.67, 0.85)
	0.57 (0.52, 0.63)

	HR3 (95% CI) c
	1.00 (reference)
	0.79 (0.70, 0.90)
	0.79 (0.70, 0.90)
	0.63 (0.57, 0.70)

	Coronary heart disease

	HR1 (95% CI) a
	1.00 (reference)
	0.88 (0.76, 1.01)
	0.80 (0.70, 0.91)
	0.63 (0.56, 0.71)

	HR2 (95% CI) b
	1.00 (reference)
	0.84 (0.73, 0.96)
	0.78 (0.68, 0.89)
	0.63 (0.57, 0.71)

	HR3 (95% CI) c
	1.00 (reference)
	0.86 (0.75, 0.99)
	0.82 (0.72, 0.94)
	0.70 (0.63, 0.79)

	Stroke

	HR1 (95% CI) a
	1.00 (reference)
	0.59 (0.44, 0.81)
	0.69 (0.52, 0.91)
	0.39 (0.30, 0.50)

	HR2 (95% CI) b
	1.00 (reference)
	0.59 (0.43, 0.80)
	0.72 (0.54, 0.94)
	0.41 (0.32, 0.53)

	HR3 (95% CI) c
	1.00 (reference)
	0.60 (0.44, 0.82)
	0.73 (0.55, 0.97)
	0.43 (0.33, 0.57)

	UK Biobank (n = 6186)
	
	
	

	Cardiovascular disease
	
	
	

	HR1 (95% CI) a
	1.00 (reference)
	0.57 (0.41, 0.80)
	0.74 (0.57, 0.96)
	0.56 (0.45, 0.69)

	HR2 (95% CI) b
	1.00 (reference)
	0.65 (0.47, 0.91)
	0.78 (0.59, 1.01)
	0.65 (0.52, 0.81)

	HR3 (95% CI) c
	1.00 (reference)
	0.68 (0.49, 0.95)
	0.81 (0.61, 1.06)
	0.70 (0.56, 0.87)

	Coronary heart disease
	
	
	

	HR1 (95% CI) a
	1.00 (reference)
	0.63 (0.43, 0.90)
	0.76 (0.56, 1.03)
	0.59 (0.47, 0.75)

	HR2 (95% CI) b
	1.00 (reference)
	0.72 (0.50, 1.04)
	0.80 (0.59, 1.08)
	0.70 (0.55, 0.90)

	HR3 (95% CI) c
	1.00 (reference)
	0.77 (0.53, 1.11)
	0.85 (0.62, 1.15)
	0.77 (0.60, 0.99)

	Stroke
	
	
	
	

	HR1 (95% CI) a
	1.00 (reference)
	0.61 (0.33, 1.15)
	0.80 (0.49, 1.32)
	0.52 (0.34, 0.79)

	HR2 (95% CI) b
	1.00 (reference)
	0.68 (0.37, 1.26)
	0.83 (0.50, 1.39)
	0.57 (0.37, 0.87)

	HR3 (95% CI) c
	1.00 (reference)
	0.67 (0.36, 1.25)
	0.83 (0.50, 1.40)
	0.56 (0.36, 0.86)

	Pooled results d
	
	
	
	

	Cardiovascular disease

	HR1 (95% CI) a
	1.00 (reference)
	0.73 (0.68, 0.78)
	0.73 (0.68, 0.77)
	0.52 (0.44, 0.61)

	HR2 (95% CI) b
	1.00 (reference)
	0.74 (0.69, 0.78)
	0.73 (0.69, 0.78)
	0.55 (0.47, 0.65)

	HR3 (95% CI) c
	1.00 (reference)
	0.76 (0.72, 0.82)
	0.75 (0.71, 0.80)
	0.60 (0.50, 0.72)

	Coronary heart disease/myocardial infarction

	HR1 (95% CI) a
	1.00 (reference)
	0.81 (0.73, 0.90)
	0.77 (0.7, 0.85)
	0.58 (0.53, 0.63)

	HR2 (95% CI) b
	1.00 (reference)
	0.81 (0.73, 0.90)
	0.77 (0.70, 0.85)
	0.61 (0.56, 0.67)

	HR3 (95% CI) c
	1.00 (reference)
	0.84 (0.76, 0.93)
	0.81 (0.73, 0.89)
	0.67 (0.62, 0.73)

	Stroke
	
	
	
	

	HR1 (95% CI) a
	1.00 (reference)
	0.69 (0.64, 0.75)
	0.71 (0.66, 0.76)
	0.44 (0.41, 0.47)

	HR2 (95% CI) b
	1.00 (reference)
	0.71 (0.66, 0.77)
	0.72 (0.67, 0.78)
	0.46 (0.43, 0.49)

	HR3 (95% CI) c
	1.00 (reference)
	0.73 (0.67, 0.79)
	0.73 (0.68, 0.79)
	0.49 (0.45, 0.53)

	Accelerated aging defined by Klemera-Doubal method age
	

	Kailuan cohort (n = 76,812)
	
	
	

	Cardiovascular disease
	
	
	

	HR1 (95% CI) a
	1.00 (reference)
	0.68 (0.63, 0.73)
	0.67 (0.62, 0.72)
	0.42 (0.40, 0.45)

	HR2 (95% CI) b
	1.00 (reference)
	0.68 (0.63, 0.73)
	0.67 (0.62, 0.72)
	0.43 (0.41, 0.46)

	HR3 (95% CI) c
	1.00 (reference)
	0.71 (0.66, 0.76)
	0.69 (0.64, 0.74)
	0.46 (0.43, 0.49)

	Myocardial infarction
	
	
	

	HR1 (95% CI) a
	1.00 (reference)
	0.71 (0.60, 0.84)
	0.72 (0.61, 0.85)
	0.40 (0.34, 0.46)

	HR2 (95% CI) b
	1.00 (reference)
	0.71 (0.60, 0.84)
	0.73 (0.62, 0.86)
	0.42 (0.36, 0.48)

	HR3 (95% CI) c
	1.00 (reference)
	0.74 (0.62, 0.87)
	0.76 (0.65, 0.90)
	0.44 (0.38, 0.51)

	Stroke
	
	
	
	

	HR1 (95% CI) a
	1.00 (reference)
	0.68 (0.63, 0.74)
	0.65 (0.60, 0.71)
	0.43 (0.40, 0.46)

	HR2 (95% CI) b
	1.00 (reference)
	0.68 (0.63, 0.74)
	0.66 (0.60, 0.71)
	0.44 (0.41, 0.47)

	HR3 (95% CI) c
	1.00 (reference)
	0.71 (0.65, 0.77)
	0.67 (0.62, 0.73)
	0.47 (0.43, 0.50)

	Dongfeng-Tongji cohort (n = 9480)
	
	
	

	Cardiovascular diseases
	
	
	

	HR1 (95% CI) a
	1.00 (reference)
	0.84 (0.74, 0.95)
	0.74 (0.66, 0.84)
	0.53 (0.48, 0.59)

	HR2 (95% CI) b
	1.00 (reference)
	0.82 (0.73, 0.93)
	0.75 (0.66, 0.85)
	0.54 (0.49, 0.59)

	HR3 (95% CI) c
	1.00 (reference)
	0.87 (0.76, 0.98)
	0.79 (0.70, 0.90)
	0.60 (0.54, 0.66)

	Coronary heart disease
	
	
	

	HR1 (95% CI) a
	1.00 (reference)
	0.88 (0.76, 1.01)
	0.79 (0.69, 0.91)
	0.59 (0.53, 0.66)

	HR2 (95% CI) b
	1.00 (reference)
	0.86 (0.75, 0.99)
	0.80 (0.69, 0.91)
	0.60 (0.54, 0.68)

	HR3 (95% CI) c
	1.00 (reference)
	0.91 (0.79, 1.04)
	0.86 (0.74, 0.98)
	0.68 (0.61, 0.76)

	Stroke
	
	
	
	

	HR1 (95% CI) a
	1.00 (reference)
	0.75 (0.56, 1.00)
	0.61 (0.45, 0.82)
	0.37 (0.28, 0.47)

	HR2 (95% CI) b
	1.00 (reference)
	0.73 (0.55, 0.98)
	0.62 (0.46, 0.83)
	0.36 (0.28, 0.47)

	HR3 (95% CI) c
	1.00 (reference)
	0.75 (0.57, 1.01)
	0.63 (0.46, 0.85)
	0.38 (0.29, 0.49)

	UK Biobank (n = 6186)
	
	
	

	Cardiovascular disease
	
	
	

	HR1 (95% CI) a
	1.00 (reference)
	0.97 (0.70, 1.34)
	0.97 (0.74, 1.26)
	0.80 (0.65, 0.99)

	HR2 (95% CI) b
	1.00 (reference)
	0.76 (0.54, 1.06)
	0.85 (0.65, 1.11)
	0.60 (0.47, 0.75)

	HR3 (95% CI) c
	1.00 (reference)
	0.76 (0.55, 1.07)
	0.88 (0.67, 1.15)
	0.64 (0.50, 0.81)

	Coronary heart disease
	
	
	

	HR1 (95% CI) a
	1.00 (reference)
	1.01 (0.71, 1.45)
	0.92 (0.68, 1.25)
	0.85 (0.67, 1.08)

	HR2 (95% CI) b
	1.00 (reference)
	0.79 (0.55, 1.14)
	0.81 (0.59, 1.11)
	0.64 (0.49, 0.82)

	HR3 (95% CI) c
	1.00 (reference)
	0.80 (0.55, 1.16)
	0.85 (0.62, 1.16)
	0.69 (0.53, 0.90)

	Stroke
	
	
	
	

	HR1 (95% CI) a
	1.00 (reference)
	1.02 (0.56, 1.86)
	1.01 (0.62, 1.65)
	0.61 (0.40, 0.94)

	HR2 (95% CI) b
	1.00 (reference)
	0.86 (0.46, 1.61)
	0.91 (0.56, 1.49)
	0.49 (0.31, 0.79)

	HR3 (95% CI) c
	1.00 (reference)
	0.86 (0.46, 1.62)
	0.89 (0.54, 1.46)
	0.48 (0.30, 0.78)

	Pooled results d
	
	
	
	

	Cardiovascular disease
	
	
	

	HR1 (95% CI) a
	1.00 (reference)
	0.79 (0.65, 0.96)
	0.76 (0.63, 0.91)
	0.56 (0.39, 0.80)

	HR2 (95% CI) b
	1.00 (reference)
	0.74 (0.64, 0.86)
	0.70 (0.66, 0.74)
	0.51 (0.42, 0.62)

	HR3 (95% CI) c
	1.00 (reference)
	0.78 (0.67, 0.90)
	0.72 (0.68, 0.77)
	0.55 (0.45, 0.68)

	Coronary heart disease/myocardial infarction
	
	

	HR1 (95% CI) a
	1.00 (reference)
	0.82 (0.74, 0.91)
	0.78 (0.7, 0.86)
	0.58 (0.38, 0.88)

	HR2 (95% CI) b
	1.00 (reference)
	0.80 (0.72, 0.88)
	0.77 (0.7, 0.86)
	0.54 (0.42, 0.70)

	HR3 (95% CI) c
	1.00 (reference)
	0.84 (0.75, 0.93)
	0.82 (0.74, 0.91)
	0.59 (0.44, 0.79)

	Stroke
	
	
	
	

	HR1 (95% CI) a
	1.00 (reference)
	0.69 (0.64, 0.74)
	0.65 (0.60, 0.71)
	0.43 (0.40, 0.46)

	HR2 (95% CI) b
	1.00 (reference)
	0.69 (0.64, 0.74)
	0.66 (0.61, 0.72)
	0.44 (0.41, 0.46)

	HR3 (95% CI) c
	1.00 (reference)
	0.72 (0.66, 0.78)
	0.67 (0.62, 0.73)
	0.46 (0.43, 0.50)


a Models were not adjusted for covariates.
b Models were adjusted for age, sex, and self-reported race (UK Biobank only).
c Models were further adjusted for education levels, Townsend deprivation index (UK Biobank only), smoking status, drinking status, diet, physical activity levels, body mass index, sleep duration, and number of comorbidities.
d Results from each cohort were combined using a fixed-effects model when the Cochran's Q test for heterogeneity was not significant, and a random-effects model was used when the Cochran's Q test for heterogeneity was significant. CI, confidence interval; HR, hazard ratio.
Table S18. Associations of changes in accelerated aging with the risks of cardiovascular disease and mortality when constructing the inverse probability weighted regression models
	
	Changes in accelerated aging (baseline to the first follow-up)

	
	Persistent accelerated aging
	Recovery from accelerated aging
	Delayed accelerated aging
	Stable non-accelerated aging

	Accelerated aging defined by PhenoAge
	
	

	Kailuan cohort (n = 76,812)

	Cardiovascular disease

	HR1 (95% CI) a
	1.00 (reference)
	0.72 (0.67, 0.77)
	0.71 (0.66, 0.77)
	0.45 (0.43, 0.48)

	HR2 (95% CI) b
	1.00 (reference)
	0.74 (0.68, 0.79)
	0.72 (0.67, 0.77)
	0.47 (0.44, 0.51)

	HR3 (95% CI) c
	1.00 (reference)
	0.76 (0.71, 0.82)
	0.74 (0.69, 0.79)
	0.50 (0.47, 0.54)

	Myocardial infarction

	HR1 (95% CI) a
	1.00 (reference)
	0.78 (0.66, 0.92)
	0.74 (0.63, 0.87)
	0.50 (0.43, 0.58)

	HR2 (95% CI) b
	1.00 (reference)
	0.81 (0.68, 0.96)
	0.75 (0.64, 0.88)
	0.54 (0.47, 0.63)

	HR3 (95% CI) c
	1.00 (reference)
	0.84 (0.71, 1.00)
	0.78 (0.66, 0.92)
	0.57 (0.49, 0.67)

	Stroke
	
	
	
	

	HR1 (95% CI) a
	1.00 (reference)
	0.70 (0.65, 0.76)
	0.71 (0.66, 0.77)
	0.44 (0.41, 0.47)

	HR2 (95% CI) b
	1.00 (reference)
	0.72 (0.66, 0.78)
	0.71 (0.66, 0.77)
	0.46 (0.43, 0.49)

	HR3 (95% CI) c
	1.00 (reference)
	0.75 (0.69, 0.81)
	0.73 (0.67, 0.79)
	0.48 (0.45, 0.52)

	Mortality
	
	
	
	

	HR1 (95% CI) a
	1.00 (reference)
	0.82 (0.77, 0.88)
	0.76 (0.71, 0.82)
	0.58 (0.54, 0.61)

	HR2 (95% CI) b
	1.00 (reference)
	0.84 (0.78, 0.90)
	0.77 (0.72, 0.82)
	0.59 (0.56, 0.63)

	HR3 (95% CI) c
	1.00 (reference)
	0.84 (0.79, 0.90)
	0.77 (0.72, 0.83)
	0.60 (0.56, 0.63)

	Cardiovascular disease mortality
	
	
	

	HR1 (95% CI) a
	1.00 (reference)
	0.77 (0.60, 1.00)
	0.64 (0.49, 0.84)
	0.32 (0.25, 0.42)

	HR2 (95% CI) b
	1.00 (reference)
	0.80 (0.62, 1.04)
	0.65 (0.50, 0.85)
	0.34 (0.26, 0.44)

	HR3 (95% CI) c
	1.00 (reference)
	0.80 (0.62, 1.05)
	0.67 (0.51, 0.87)
	0.35 (0.27, 0.46)

	Dongfeng-Tongji cohort (n = 9480)

	Cardiovascular diseases

	HR1 (95% CI) a
	1.00 (reference)
	0.82 (0.72, 0.93)
	0.77 (0.68, 0.87)
	0.57 (0.52, 0.63)

	HR2 (95% CI) b
	1.00 (reference)
	0.77 (0.68, 0.88)
	0.76 (0.68, 0.86)
	0.57 (0.52, 0.64)

	HR3 (95% CI) c
	1.00 (reference)
	0.79 (0.70, 0.90)
	0.80 (0.71, 0.91)
	0.64 (0.57, 0.71)

	Coronary heart disease

	HR1 (95% CI) a
	1.00 (reference)
	0.89 (0.78, 1.03)
	0.81 (0.71, 0.93)
	0.64 (0.57, 0.71)

	HR2 (95% CI) b
	1.00 (reference)
	0.84 (0.73, 0.97)
	0.79 (0.69, 0.91)
	0.63 (0.57, 0.71)

	HR3 (95% CI) c
	1.00 (reference)
	0.87 (0.75, 1.00)
	0.83 (0.73, 0.96)
	0.71 (0.63, 0.80)

	Stroke

	HR1 (95% CI) a
	1.00 (reference)
	0.60 (0.44, 0.82)
	0.69 (0.52, 0.91)
	0.39 (0.30, 0.51)

	HR2 (95% CI) b
	1.00 (reference)
	0.59 (0.43, 0.80)
	0.72 (0.54, 0.95)
	0.41 (0.32, 0.54)

	HR3 (95% CI) c
	1.00 (reference)
	0.60 (0.43, 0.82)
	0.73 (0.55, 0.97)
	0.43 (0.33, 0.57)

	Mortality

	HR1 (95% CI) a
	1.00 (reference)
	1.15 (0.89, 1.50)
	0.91 (0.70, 1.18)
	0.63 (0.50, 0.80)

	HR2 (95% CI) b
	1.00 (reference)
	1.05 (0.81, 1.36)
	0.94 (0.72, 1.23)
	0.65 (0.52, 0.83)

	HR3 (95% CI) c
	1.00 (reference)
	1.01 (0.77, 1.31)
	0.95 (0.73, 1.24)
	0.65 (0.50, 0.83)

	Cardiovascular disease mortality
	
	
	

	HR1 (95% CI) a
	1.00 (reference)
	1.08 (0.67, 1.72)
	0.79 (0.49, 1.28)
	0.55 (0.35, 0.84)

	HR2 (95% CI) b
	1.00 (reference)
	0.98 (0.61, 1.56)
	0.83 (0.51, 1.34)
	0.57 (0.37, 0.88)

	HR3 (95% CI) c
	1.00 (reference)
	0.92 (0.57, 1.48)
	0.82 (0.50, 1.35)
	0.55 (0.34, 0.88)

	UK Biobank (n = 6186)
	
	
	

	Cardiovascular disease
	
	
	

	HR1 (95% CI) a
	1.00 (reference)
	0.60 (0.42, 0.84)
	0.79 (0.59, 1.04)
	0.55 (0.44, 0.69)

	HR2 (95% CI) b
	1.00 (reference)
	0.68 (0.48, 0.96)
	0.81 (0.61, 1.08)
	0.62 (0.50, 0.79)

	HR3 (95% CI) c
	1.00 (reference)
	0.71 (0.50, 1.00)
	0.85 (0.64, 1.13)
	0.67 (0.53, 0.85)

	Coronary heart disease
	
	
	

	HR1 (95% CI) a
	1.00 (reference)
	0.63 (0.43, 0.93)
	0.80 (0.59, 1.10)
	0.56 (0.44, 0.73)

	HR2 (95% CI) b
	1.00 (reference)
	0.73 (0.50, 1.07)
	0.84 (0.61, 1.15)
	0.66 (0.51, 0.85)

	HR3 (95% CI) c
	1.00 (reference)
	0.77 (0.53, 1.14)
	0.90 (0.65, 1.24)
	0.72 (0.56, 0.94)

	Stroke
	
	
	
	

	HR1 (95% CI) a
	1.00 (reference)
	0.69 (0.36, 1.34)
	0.85 (0.50, 1.44)
	0.53 (0.34, 0.84)

	HR2 (95% CI) b
	1.00 (reference)
	0.76 (0.40, 1.46)
	0.87 (0.51, 1.49)
	0.56 (0.35, 0.89)

	HR3 (95% CI) c
	1.00 (reference)
	0.75 (0.39, 1.46)
	0.87 (0.50, 1.50)
	0.55 (0.35, 0.87)

	Mortality
	
	
	
	

	HR1 (95% CI) a
	1.00 (reference)
	0.55 (0.36, 0.84)
	1.00 (0.73, 1.37)
	0.44 (0.33, 0.59)

	HR2 (95% CI) b
	1.00 (reference)
	0.61 (0.40, 0.93)
	1.00 (0.74, 1.36)
	0.47 (0.35, 0.63)

	HR3 (95% CI) c
	1.00 (reference)
	0.65 (0.42, 0.99)
	1.08 (0.79, 1.48)
	0.52 (0.38, 0.70)

	Cardiovascular disease mortality
	
	
	

	HR1 (95% CI) a
	1.00 (reference)
	0.89 (0.28, 2.87)
	1.33 (0.55, 3.23)
	0.67 (0.31, 1.47)

	HR2 (95% CI) b
	1.00 (reference)
	1.02 (0.30, 3.40)
	1.27 (0.50, 3.26)
	0.75 (0.32, 1.75)

	HR3 (95% CI) c
	1.00 (reference)
	1.01 (0.30, 3.39)
	1.26 (0.50, 3.18)
	0.78 (0.34, 1.77)

	Pooled results d
	
	
	
	

	Cardiovascular disease

	HR1 (95% CI) a
	1.00 (reference)
	0.74 (0.69, 0.78)
	0.73 (0.68, 0.78)
	0.51 (0.44, 0.61)

	HR2 (95% CI) b
	1.00 (reference)
	0.75 (0.70, 0.79)
	0.73 (0.69, 0.78)
	0.54 (0.46, 0.63)

	HR3 (95% CI) c
	1.00 (reference)
	0.77 (0.72, 0.81)
	0.76 (0.71, 0.80)
	0.59 (0.49, 0.71)

	Coronary heart disease/myocardial infarction

	HR1 (95% CI) a
	1.00 (reference)
	0.83 (0.75, 0.92)
	0.78 (0.71, 0.86)
	0.57 (0.48, 0.67)

	HR2 (95% CI) b
	1.00 (reference)
	0.82 (0.74, 0.91)
	0.78 (0.71, 0.86)
	0.60 (0.55, 0.65)

	HR3 (95% CI) c
	1.00 (reference)
	0.85 (0.77, 0.95)
	0.82 (0.74, 0.90)
	0.66 (0.61, 0.72)

	Stroke
	
	
	
	

	HR1 (95% CI) a
	1.00 (reference)
	0.69 (0.64, 0.75)
	0.71 (0.66, 0.77)
	0.44 (0.41, 0.47)

	HR2 (95% CI) b
	1.00 (reference)
	0.71 (0.66, 0.77)
	0.71 (0.66, 0.77)
	0.46 (0.43, 0.49)

	HR3 (95% CI) c
	1.00 (reference)
	0.74 (0.69, 0.80)
	0.73 (0.68, 0.79)
	0.48 (0.45, 0.51)

	Mortality
	
	
	
	

	HR1 (95% CI) a
	1.00 (reference)
	0.83 (0.57, 1.20)
	0.78 (0.73, 0.83)
	0.58 (0.54, 0.61)

	HR2 (95% CI) b
	1.00 (reference)
	0.85 (0.79, 0.91)
	0.79 (0.74, 0.84)
	0.59 (0.56, 0.62)

	HR3 (95% CI) c
	1.00 (reference)
	0.84 (0.79, 0.90)
	0.88 (0.72, 1.09)
	0.60 (0.57, 0.63)

	Cardiovascular disease mortality
	
	
	

	HR1 (95% CI) a
	1.00 (reference)
	0.83 (0.67, 1.04)
	0.70 (0.56, 0.88)
	0.45 (0.29, 0.71)

	HR2 (95% CI) b
	1.00 (reference)
	0.84 (0.68, 1.05)
	0.71 (0.57, 0.89)
	0.48 (0.30, 0.75)

	HR3 (95% CI) c
	1.00 (reference)
	0.83 (0.66, 1.04)
	0.73 (0.58, 0.91)
	0.41 (0.33, 0.51)

	Accelerated aging defined by Klemera-Doubal method age
	

	Kailuan cohort (n = 76,812)
	
	
	

	Cardiovascular disease
	
	
	

	HR1 (95% CI) a
	1.00 (reference)
	0.69 (0.64, 0.74)
	0.67 (0.62, 0.72)
	0.43 (0.41, 0.46)

	HR2 (95% CI) b
	1.00 (reference)
	0.69 (0.64, 0.74)
	0.67 (0.62, 0.72)
	0.43 (0.41, 0.46)

	HR3 (95% CI) c
	1.00 (reference)
	0.71 (0.66, 0.77)
	0.69 (0.64, 0.74)
	0.46 (0.43, 0.49)

	Myocardial infarction
	
	
	

	HR1 (95% CI) a
	1.00 (reference)
	0.73 (0.62, 0.86)
	0.72 (0.61, 0.85)
	0.41 (0.35, 0.47)

	HR2 (95% CI) b
	1.00 (reference)
	0.73 (0.62, 0.86)
	0.72 (0.61, 0.85)
	0.41 (0.36, 0.48)

	HR3 (95% CI) c
	1.00 (reference)
	0.75 (0.63, 0.89)
	0.75 (0.64, 0.89)
	0.43 (0.37, 0.51)

	Stroke
	
	
	
	

	HR1 (95% CI) a
	1.00 (reference)
	0.69 (0.63, 0.75)
	0.66 (0.61, 0.71)
	0.44 (0.41, 0.47)

	HR2 (95% CI) b
	1.00 (reference)
	0.68 (0.63, 0.74)
	0.65 (0.60, 0.71)
	0.44 (0.41, 0.47)

	HR3 (95% CI) c
	1.00 (reference)
	0.71 (0.65, 0.77)
	0.67 (0.62, 0.73)
	0.46 (0.43, 0.50)

	Mortality
	
	
	
	

	HR1 (95% CI) a
	1.00 (reference)
	0.83 (0.78, 0.90)
	0.72 (0.67, 0.77)
	0.61 (0.58, 0.65)

	HR2 (95% CI) b
	1.00 (reference)
	0.80 (0.75, 0.86)
	0.69 (0.64, 0.74)
	0.56 (0.53, 0.60)

	HR3 (95% CI) c
	1.00 (reference)
	0.80 (0.75, 0.86)
	0.70 (0.65, 0.76)
	0.56 (0.53, 0.60)

	Cardiovascular disease mortality
	
	
	

	HR1 (95% CI) a
	1.00 (reference)
	0.71 (0.54, 0.93)
	0.54 (0.40, 0.72)
	0.37 (0.29, 0.48)

	HR2 (95% CI) b
	1.00 (reference)
	0.69 (0.53, 0.91)
	0.53 (0.39, 0.70)
	0.35 (0.28, 0.45)

	HR3 (95% CI) c
	1.00 (reference)
	0.70 (0.53, 0.91)
	0.55 (0.41, 0.74)
	0.36 (0.28, 0.46)

	Dongfeng-Tongji cohort (n = 9480)
	
	
	

	Cardiovascular diseases
	
	
	

	HR1 (95% CI) a
	1.00 (reference)
	0.86 (0.76, 0.97)
	0.76 (0.67, 0.86)
	0.54 (0.49, 0.60)

	HR2 (95% CI) b
	1.00 (reference)
	0.84 (0.74, 0.95)
	0.77 (0.67, 0.87)
	0.55 (0.49, 0.61)

	HR3 (95% CI) c
	1.00 (reference)
	0.88 (0.77, 1.00)
	0.82 (0.72, 0.93)
	0.61 (0.55, 0.68)

	Coronary heart disease
	
	
	

	HR1 (95% CI) a
	1.00 (reference)
	0.90 (0.78, 1.04)
	0.82 (0.71, 0.94)
	0.60 (0.54, 0.67)

	HR2 (95% CI) b
	1.00 (reference)
	0.88 (0.76, 1.01)
	0.82 (0.71, 0.95)
	0.61 (0.55, 0.69)

	HR3 (95% CI) c
	1.00 (reference)
	0.93 (0.80, 1.07)
	0.88 (0.77, 1.02)
	0.69 (0.62, 0.78)

	Stroke
	
	
	
	

	HR1 (95% CI) a
	1.00 (reference)
	0.75 (0.56, 1.00)
	0.61 (0.45, 0.82)
	0.38 (0.29, 0.49)

	HR2 (95% CI) b
	1.00 (reference)
	0.73 (0.54, 0.97)
	0.61 (0.45, 0.83)
	0.37 (0.29, 0.48)

	HR3 (95% CI) c
	1.00 (reference)
	0.75 (0.56, 1.00)
	0.62 (0.46, 0.85)
	0.38 (0.29, 0.51)

	Mortality
	
	
	
	

	HR1 (95% CI) a
	1.00 (reference)
	0.91 (0.69, 1.22)
	0.91 (0.69, 1.20)
	0.72 (0.58, 0.90)

	HR2 (95% CI) b
	1.00 (reference)
	0.86 (0.64, 1.14)
	0.94 (0.71, 1.23)
	0.72 (0.58, 0.90)

	HR3 (95% CI) c
	1.00 (reference)
	0.87 (0.65, 1.17)
	0.96 (0.73, 1.27)
	0.73 (0.58, 0.93)

	Cardiovascular disease mortality
	
	
	

	HR1 (95% CI) a
	1.00 (reference)
	1.05 (0.65, 1.71)
	0.80 (0.48, 1.31)
	0.59 (0.38, 0.89)

	HR2 (95% CI) b
	1.00 (reference)
	0.98 (0.60, 1.59)
	0.82 (0.50, 1.36)
	0.58 (0.38, 0.89)

	HR3 (95% CI) c
	1.00 (reference)
	0.99 (0.61, 1.61)
	0.83 (0.50, 1.36)
	0.57 (0.37, 0.89)

	UK Biobank (n = 6186)
	
	
	

	Cardiovascular disease
	
	
	

	HR1 (95% CI) a
	1.00 (reference)
	1.05 (0.75, 1.47)
	0.99 (0.75, 1.31)
	0.79 (0.63, 1.00)

	HR2 (95% CI) b
	1.00 (reference)
	0.82 (0.58, 1.16)
	0.88 (0.67, 1.17)
	0.60 (0.47, 0.77)

	HR3 (95% CI) c
	1.00 (reference)
	0.83 (0.58, 1.18)
	0.92 (0.69, 1.22)
	0.65 (0.51, 0.83)

	Coronary heart disease
	
	
	

	HR1 (95% CI) a
	1.00 (reference)
	1.09 (0.75, 1.59)
	0.92 (0.67, 1.28)
	0.84 (0.66, 1.09)

	HR2 (95% CI) b
	1.00 (reference)
	0.84 (0.57, 1.23)
	0.82 (0.59, 1.14)
	0.63 (0.48, 0.83)

	HR3 (95% CI) c
	1.00 (reference)
	0.85 (0.57, 1.26)
	0.87 (0.63, 1.20)
	0.70 (0.53, 0.93)

	Stroke
	
	
	
	

	HR1 (95% CI) a
	1.00 (reference)
	1.13 (0.59, 2.15)
	1.09 (0.65, 1.84)
	0.62 (0.39, 0.97)

	HR2 (95% CI) b
	1.00 (reference)
	0.94 (0.47, 1.88)
	1.00 (0.59, 1.68)
	0.50 (0.30, 0.83)

	HR3 (95% CI) c
	1.00 (reference)
	0.95 (0.47, 1.89)
	0.98 (0.58, 1.67)
	0.50 (0.30, 0.83)

	Mortality
	
	
	
	

	HR1 (95% CI) a
	1.00 (reference)
	1.03 (0.67, 1.57)
	1.10 (0.78, 1.55)
	0.83 (0.63, 1.09)

	HR2 (95% CI) b
	1.00 (reference)
	0.85 (0.55, 1.32)
	1.01 (0.72, 1.42)
	0.69 (0.51, 0.93)

	HR3 (95% CI) c
	1.00 (reference)
	0.86 (0.55, 1.34)
	1.07 (0.76, 1.51)
	0.77 (0.57, 1.04)

	Cardiovascular disease mortality
	
	
	

	HR1 (95% CI) a
	1.00 (reference)
	1.65 (0.61, 4.49)
	1.08 (0.44, 2.68)
	0.69 (0.31, 1.53)

	HR2 (95% CI) b
	1.00 (reference)
	1.31 (0.45, 3.82)
	0.98 (0.41, 2.39)
	0.56 (0.24, 1.33)

	HR3 (95% CI) c
	1.00 (reference)
	1.36 (0.45, 4.13)
	0.95 (0.39, 2.33)
	0.62 (0.25, 1.56)

	Pooled results d
	
	
	
	

	Cardiovascular disease
	
	
	

	HR1 (95% CI) a
	1.00 (reference)
	0.82 (0.66, 1.02)
	0.77 (0.63, 0.93)
	0.56 (0.4, 0.78)

	HR2 (95% CI) b
	1.00 (reference)
	0.76 (0.65, 0.89)
	0.70 (0.66, 0.75)
	0.51 (0.42, 0.62)

	HR3 (95% CI) c
	1.00 (reference)
	0.79 (0.67, 0.93)
	0.78 (0.66, 0.91)
	0.56 (0.45, 0.69)

	Coronary heart disease/myocardial infarction
	

	HR1 (95% CI) a
	1.00 (reference)
	0.84 (0.76, 0.93)
	0.79 (0.71, 0.87)
	0.59 (0.39, 0.87)

	HR2 (95% CI) b
	1.00 (reference)
	0.81 (0.73, 0.90)
	0.78 (0.70, 0.86)
	0.54 (0.41, 0.71)

	HR3 (95% CI) c
	1.00 (reference)
	0.85 (0.76, 0.95)
	0.83 (0.75, 0.92)
	0.59 (0.43, 0.81)

	Stroke
	
	
	
	

	HR1 (95% CI) a
	1.00 (reference)
	0.70 (0.64, 0.76)
	0.66 (0.62, 0.71)
	0.44 (0.41, 0.47)

	HR2 (95% CI) b
	1.00 (reference)
	0.69 (0.64, 0.74)
	0.65 (0.60, 0.71)
	0.44 (0.41, 0.47)

	HR3 (95% CI) c
	1.00 (reference)
	0.72 (0.66, 0.78)
	0.67 (0.62, 0.73)
	0.46 (0.42, 0.49)

	Mortality
	
	
	
	

	HR1 (95% CI) a
	1.00 (reference)
	0.84 (0.78, 0.90)
	0.86 (0.67, 1.10)
	0.69 (0.57, 0.82)

	HR2 (95% CI) b
	1.00 (reference)
	0.80 (0.75, 0.86)
	0.83 (0.65, 1.07)
	0.63 (0.53, 0.76)

	HR3 (95% CI) c
	1.00 (reference)
	0.80 (0.75, 0.86)
	0.86 (0.66, 1.13)
	0.66 (0.53, 0.81)

	Cardiovascular disease mortality
	
	
	

	HR1 (95% CI) a
	1.00 (reference)
	0.81 (0.64, 1.02)
	0.62 (0.49, 0.80)
	0.43 (0.35, 0.53)

	HR2 (95% CI) b
	1.00 (reference)
	0.77 (0.61, 0.97)
	0.62 (0.48, 0.78)
	0.40 (0.33, 0.49)

	HR3 (95% CI) c
	1.00 (reference)
	0.78 (0.62, 0.98)
	0.63 (0.50, 0.81)
	0.41 (0.33, 0.51)


a Models were not adjusted for covariates.
b Models were adjusted for age, sex, and self-reported race (UK Biobank only).
c Models were further adjusted for education levels, Townsend deprivation index (UK Biobank only), smoking status, drinking status, diet, physical activity levels, body mass index, sleep duration, and number of comorbidities.
d Results from each cohort were combined using a fixed-effects model when the Cochran's Q test for heterogeneity was not significant, and a random-effects model was used when the Cochran's Q test for heterogeneity was significant. CI, confidence interval; HR, hazard ratio.
Table S19. Associations of accelerated aging at the first follow-up with the risks of cardiovascular disease and mortality when constructing the inverse probability weighted regression models a
	
	HR1 (95% CI) b
	HR2 (95% CI) c
	HR3 (95% CI) d

	Accelerated aging defined by PhenoAge

	Kailuan cohort (n = 76,812)

	Cardiovascular disease
	1.68 (1.59, 1.77)
	1.62 (1.53, 1.70)
	1.53 (1.45, 1.62)

	Myocardial infarction
	1.55 (1.38, 1.74)
	1.46 (1.29, 1.64)
	1.39 (1.23, 1.56)

	Stroke
	1.72 (1.62, 1.82)
	1.66 (1.57, 1.76)
	1.58 (1.49, 1.68)

	Mortality
	1.40 (1.34, 1.47)
	1.37 (1.31, 1.44)
	1.36 (1.29, 1.42)

	Cardiovascular disease mortality
	1.89 (1.56, 2.30)
	1.82 (1.49, 2.22)
	1.76 (1.44, 2.16)

	Dongfeng-Tongji cohort (n = 9480)

	Cardiovascular disease
	1.43 (1.32, 1.56)
	1.45 (1.33, 1.58)
	1.35 (1.24, 1.48)

	Coronary heart disease
	1.31 (1.20, 1.44)
	1.33 (1.21, 1.46)
	1.24 (1.12, 1.36)

	Stroke
	1.97 (1.60, 2.43)
	1.94 (1.57, 2.39)
	1.87 (1.50, 2.34)

	Mortality
	1.24 (1.03, 1.50)
	1.26 (1.05, 1.52)
	1.28 (1.05, 1.56)

	Cardiovascular disease mortality
	1.33 (0.95, 1.87)
	1.35 (0.97, 1.89)
	1.40 (0.98, 2.00)

	UK Biobank (n = 6186)
	
	
	

	Cardiovascular disease
	1.65 (1.36, 2.00)
	1.47 (1.21, 1.79)
	1.40 (1.14, 1.71)

	Coronary heart disease
	1.61 (1.29, 2.00)
	1.40 (1.12, 1.76)
	1.31 (1.05, 1.64)

	Stroke
	1.67 (1.14, 2.45)
	1.58 (1.08, 2.31)
	1.60 (1.09, 2.33)

	Mortality
	2.14 (1.68, 2.72)
	2.01 (1.57, 2.57)
	1.88 (1.47, 2.42)

	Cardiovascular disease mortality
	1.55 (0.81, 2.94)
	1.37 (0.70, 2.66)
	1.32 (0.69, 2.55)

	Pooled results e
	
	
	

	Cardiovascular disease
	1.58 (1.41, 1.77)
	1.57 (1.50, 1.64)
	1.47 (1.41, 1.54)

	Coronary heart disease/myocardial infarction
	1.46 (1.28, 1.66)
	1.38 (1.29, 1.48)
	1.30 (1.21, 1.40)

	Stroke
	1.74 (1.64, 1.83)
	1.68 (1.59, 1.77)
	1.60 (1.51, 1.69)

	Mortality
	1.53 (1.13, 2.08)
	1.49 (1.15, 1.93)
	1.45 (1.19, 1.78)

	Cardiovascular disease mortality
	1.72 (1.46, 2.02)
	1.66 (1.41, 1.96)
	1.64 (1.38, 1.94)

	Accelerated aging defined by Klemera-Doubal method age

	Kailuan cohort (n = 76,812)

	Cardiovascular disease
	1.76 (1.67, 1.85)
	1.75 (1.66, 1.85)
	1.66 (1.58, 1.75)

	Myocardial infarction
	1.82 (1.62, 2.05)
	1.80 (1.60, 2.02)
	1.72 (1.52, 1.95)

	Stroke
	1.73 (1.64, 1.84)
	1.73 (1.64, 1.84)
	1.64 (1.55, 1.74)

	Mortality
	1.34 (1.28, 1.40)
	1.42 (1.35, 1.49)
	1.41 (1.34, 1.48)

	Cardiovascular disease mortality
	1.79 (1.48, 2.18)
	1.87 (1.55, 2.27)
	1.83 (1.49, 2.24)

	Dongfeng-Tongji cohort (n = 9480)

	Cardiovascular disease
	1.49 (1.36, 1.62)
	1.48 (1.36, 1.62)
	1.36 (1.25, 1.49)

	Coronary heart disease
	1.39 (1.26, 1.52)
	1.38 (1.26, 1.51)
	1.26 (1.14, 1.39)

	Stroke
	1.84 (1.50, 2.26)
	1.87 (1.52, 2.30)
	1.80 (1.45, 2.24)

	Mortality
	1.26 (1.05, 1.52)
	1.30 (1.08, 1.56)
	1.27 (1.05, 1.55)

	Cardiovascular disease mortality
	1.32 (0.94, 1.86)
	1.36 (0.97, 1.91)
	1.36 (0.96, 1.94)

	UK Biobank (n = 6186)
	
	
	

	Cardiovascular disease
	1.18 (0.98, 1.43)
	1.49 (1.21, 1.84)
	1.41 (1.14, 1.75)

	Coronary heart disease
	1.09 (0.88, 1.36)
	1.40 (1.11, 1.76)
	1.30 (1.02, 1.65)

	Stroke
	1.44 (0.98, 2.10)
	1.70 (1.09, 2.64)
	1.68 (1.07, 2.64)

	Mortality
	1.19 (0.94, 1.51)
	1.39 (1.08, 1.79)
	1.30 (1.01, 1.68)

	Cardiovascular disease mortality
	1.17 (0.61, 2.24)
	1.39 (0.65, 2.98)
	1.25 (0.56, 2.78)

	Pooled results e
	
	
	

	Cardiovascular disease
	1.48 (1.19, 1.84)
	1.59 (1.41, 1.80)
	1.49 (1.29, 1.71)

	Coronary heart disease/myocardial infarction
	1.42 (1.07, 1.88)
	1.53 (1.27, 1.83)
	1.42 (1.16, 1.75)

	Stroke
	1.73 (1.64, 1.83)
	1.74 (1.65, 1.84)
	1.65 (1.56, 1.74)

	Mortality
	1.33 (1.27, 1.39)
	1.41 (1.35, 1.48)
	1.40 (1.33, 1.47)

	Cardiovascular disease mortality
	1.63 (1.38, 1.91)
	1.71 (1.46, 2.02)
	1.67 (1.41, 1.99)


a The reference group consists of participants without accelerated aging. CI, confidence interval; HR, hazard ratio.
b Models were not adjusted for covariates.
c Models were adjusted for age, sex, and self-reported race (UK Biobank only).
d Models were further adjusted for education levels, Townsend deprivation index (UK Biobank only), smoking status, drinking status, diet, physical activity levels, body mass index, sleep duration, and number of comorbidities.
e Results from each cohort were combined using a fixed-effects model when the Cochran's Q test for heterogeneity was not significant, and a random-effects model was used when the Cochran's Q test for heterogeneity was significant. CI, confidence interval; HR, hazard ratio.
Table S20. Associations of changes in accelerated aging with the risks of cardiovascular disease and mortality, and E-values for these associations
	
	Changes in accelerated aging status (baseline to the first follow-up) and E-values

	
	Persistent accelerated aging
	Recovery from accelerated aging
	E-valuee
	Delayed accelerated aging
	E-valuee
	Stable non-accelerated aging
	E-valuee

	Accelerated aging defined by PhenoAge
	
	
	
	
	

	Kailuan cohort (n = 76,812)

	Cardiovascular disease

	HR1 (95% CI) a
	1.00 (reference)
	0.71 (0.65, 0.76)
	2.17
	0.70 (0.66, 0.76)
	2.21
	0.44 (0.41, 0.47)
	3.97

	HR2 (95% CI) b
	1.00 (reference)
	0.73 (0.68, 0.78)
	2.08
	0.71 (0.66, 0.76)
	2.17
	0.47 (0.44, 0.50)
	3.68

	HR3 (95% CI) c
	1.00 (reference)
	0.76 (0.70, 0.81)
	1.96
	0.73 (0.68, 0.78)
	2.08
	0.49 (0.46, 0.53)
	3.50

	Myocardial infarction

	HR1 (95% CI) a
	1.00 (reference)
	0.76 (0.64, 0.89)
	1.96
	0.72 (0.61, 0.85)
	2.12
	0.49 (0.42, 0.56)
	3.50

	HR2 (95% CI) b
	1.00 (reference)
	0.79 (0.67, 0.93)
	1.85
	0.73 (0.62, 0.86)
	2.08
	0.53 (0.46, 0.62)
	3.18

	HR3 (95% CI) c
	1.00 (reference)
	0.82 (0.70, 0.97)
	1.74
	0.77 (0.65, 0.90)
	1.92
	0.57 (0.49, 0.66)
	2.90

	Stroke
	
	
	
	
	
	
	

	HR1 (95% CI) a
	1.00 (reference)
	0.69 (0.64, 0.75)
	2.26
	0.70 (0.65, 0.76)
	2.21
	0.43 (0.40, 0.46)
	4.08

	HR2 (95% CI) b
	1.00 (reference)
	0.71 (0.66, 0.77)
	2.17
	0.71 (0.65, 0.76)
	2.17
	0.45 (0.42, 0.48)
	3.87

	HR3 (95% CI) c
	1.00 (reference)
	0.74 (0.68, 0.80)
	2.04
	0.72 (0.67, 0.78)
	2.12
	0.47 (0.44, 0.51)
	3.68

	Mortality
	
	
	
	
	
	
	

	HR1 (95% CI) a
	1.00 (reference)
	0.80 (0.75, 0.86)
	1.81
	0.75 (0.70, 0.80)
	2.00
	0.56 (0.52, 0.59)
	2.97

	HR2 (95% CI) b
	1.00 (reference)
	0.83 (0.77, 0.89)
	1.70
	0.75 (0.70, 0.80)
	2.00
	0.58 (0.55, 0.61)
	2.84

	HR3 (95% CI) c
	1.00 (reference)
	0.83 (0.77, 0.89)
	1.70
	0.75 (0.70, 0.81)
	2.00
	0.58 (0.55, 0.62)
	2.84

	Cardiovascular disease mortality
	
	
	
	
	
	

	HR1 (95% CI) a
	1.00 (reference)
	0.75 (0.58, 0.97)
	2.00
	0.63 (0.48, 0.81)
	2.55
	0.31 (0.24, 0.40)
	5.91

	HR2 (95% CI) b
	1.00 (reference)
	0.78 (0.61, 1.01)
	-
	0.64 (0.49, 0.83)
	2.50
	0.33 (0.26, 0.43)
	5.51

	HR3 (95% CI) c
	1.00 (reference)
	0.78 (0.61, 1.02)
	-
	0.65 (0.50, 0.85)
	2.45
	0.34 (0.26, 0.44)
	5.33

	Dongfeng-Tongji cohort (n = 9480)

	Cardiovascular diseases

	HR1 (95% CI) a
	1.00 (reference)
	0.81 (0.71, 0.91)
	1.58
	0.76 (0.68, 0.86)
	1.71
	0.56 (0.51, 0.62)
	2.35

	HR2 (95% CI) b
	1.00 (reference)
	0.77 (0.68, 0.88)
	1.69
	0.76 (0.67, 0.85)
	1.71
	0.57 (0.51, 0.63)
	2.31

	HR3 (95% CI) c
	1.00 (reference)
	0.79 (0.70, 0.90)
	1.63
	0.79 (0.70, 0.90)
	1.63
	0.63 (0.57, 0.70)
	2.10

	Coronary heart disease

	HR1 (95% CI) a
	1.00 (reference)
	0.88 (0.77, 1.01)
	-
	0.80 (0.70, 0.91)
	1.61
	0.63 (0.56, 0.70)
	2.10

	HR2 (95% CI) b
	1.00 (reference)
	0.84 (0.73, 0.96)
	1.51
	0.78 (0.68, 0.89)
	1.66
	0.63 (0.56, 0.70)
	2.10

	HR3 (95% CI) c
	1.00 (reference)
	0.86 (0.75, 0.99)
	1.46
	0.82 (0.72, 0.94)
	1.56
	0.70 (0.62, 0.79)
	1.88

	Stroke
	
	
	
	
	
	
	

	HR1 (95% CI) a
	1.00 (reference)
	0.59 (0.44, 0.81)
	2.78
	0.69 (0.52, 0.91)
	2.26
	0.39 (0.30, 0.50)
	4.57

	HR2 (95% CI) b
	1.00 (reference)
	0.59 (0.43, 0.80)
	2.78
	0.72 (0.54, 0.94)
	2.12
	0.41 (0.32, 0.53)
	4.31

	HR3 (95% CI) c
	1.00 (reference)
	0.60 (0.44, 0.82)
	2.72
	0.73 (0.55, 0.96)
	2.08
	0.43 (0.33, 0.56)
	4.08

	Mortality
	
	
	
	
	
	
	

	HR1 (95% CI) a
	1.00 (reference)
	1.08 (0.83, 1.40)
	-
	0.87 (0.67, 1.13)
	-
	0.59 (0.47, 0.74)
	2.78

	HR2 (95% CI) b
	1.00 (reference)
	1.02 (0.78, 1.32)
	-
	0.91 (0.70, 1.18)
	-
	0.62 (0.50, 0.79)
	2.61

	HR3 (95% CI) c
	1.00 (reference)
	0.97 (0.75, 1.26)
	-
	0.91 (0.70, 1.19)
	-
	0.62 (0.48, 0.78)
	2.61

	Cardiovascular disease mortality
	
	
	
	
	
	

	HR1 (95% CI) a
	1.00 (reference)
	0.98 (0.62, 1.57)
	-
	0.77 (0.48, 1.24)
	-
	0.47 (0.31, 0.73)
	3.68

	HR2 (95% CI) b
	1.00 (reference)
	0.92 (0.58, 1.46)
	-
	0.81 (0.50, 1.30)
	-
	0.50 (0.33, 0.78)
	3.41

	HR3 (95% CI) c
	1.00 (reference)
	0.87 (0.54, 1.39)
	-
	0.80 (0.49, 1.29)
	-
	0.48 (0.31, 0.75)
	3.59

	UK Biobank (n = 6186)
	
	
	
	
	
	

	Cardiovascular disease
	
	
	
	
	
	

	HR1 (95% CI) a
	1.00 (reference)
	0.57 (0.41, 0.79)
	2.90
	0.73 (0.56, 0.95)
	2.08
	0.55 (0.45, 0.68)
	3.04

	HR2 (95% CI) b
	1.00 (reference)
	0.65 (0.46, 0.90)
	2.45
	0.77 (0.59, 1.00)
	-
	0.64 (0.52, 0.80)
	2.50

	HR3 (95% CI) c
	1.00 (reference)
	0.67 (0.48, 0.94)
	2.35
	0.80 (0.61, 1.05)
	-
	0.68 (0.55, 0.85)
	2.30

	Coronary heart disease
	
	
	
	
	
	

	HR1 (95% CI) a
	1.00 (reference)
	0.62 (0.43, 0.89)
	2.61
	0.75 (0.56, 1.02)
	-
	0.58 (0.46, 0.74)
	2.84

	HR2 (95% CI) b
	1.00 (reference)
	0.72 (0.50, 1.03)
	-
	0.79 (0.59, 1.07)
	-
	0.69 (0.54, 0.88)
	2.26

	HR3 (95% CI) c
	1.00 (reference)
	0.76 (0.52, 1.09)
	-
	0.84 (0.62, 1.14)
	-
	0.75 (0.59, 0.97)
	2.00

	Stroke
	
	
	
	
	
	
	

	HR1 (95% CI) a
	1.00 (reference)
	0.60 (0.32, 1.13)
	-
	0.80 (0.48, 1.32)
	-
	0.51 (0.34, 0.78)
	3.33

	HR2 (95% CI) b
	1.00 (reference)
	0.67 (0.36, 1.26)
	-
	0.83 (0.50, 1.38)
	-
	0.55 (0.36, 0.85)
	3.04

	HR3 (95% CI) c
	1.00 (reference)
	0.66 (0.35, 1.25)
	-
	0.83 (0.50, 1.38)
	-
	0.54 (0.35, 0.85)
	3.11

	Mortality
	
	
	
	
	
	
	

	HR1 (95% CI) a
	1.00 (reference)
	0.59 (0.40, 0.88)
	2.78
	0.94 (0.69, 1.26)
	-
	0.48 (0.36, 0.62)
	3.59

	HR2 (95% CI) b
	1.00 (reference)
	0.67 (0.45, 1.01)
	-
	0.97 (0.72, 1.31)
	-
	0.52 (0.40, 0.69)
	3.26

	HR3 (95% CI) c
	1.00 (reference)
	0.71 (0.48, 1.06)
	-
	1.04 (0.77, 1.41)
	-
	0.57 (0.43, 0.75)
	2.90

	Cardiovascular disease mortality
	
	
	
	
	
	

	HR1 (95% CI) a
	1.00 (reference)
	0.78 (0.25, 2.38)
	-
	1.26 (0.54, 2.95)
	-
	0.78 (0.37, 1.63)
	-

	HR2 (95% CI) b
	1.00 (reference)
	0.91 (0.30, 2.80)
	-
	1.26 (0.53, 2.97)
	-
	0.90 (0.42, 1.93)
	-

	HR3 (95% CI) c
	1.00 (reference)
	0.93 (0.30, 2.88)
	-
	1.30 (0.55, 3.08)
	-
	0.98 (0.45, 2.13)
	-

	Pooled results d
	
	
	
	
	
	
	

	Cardiovascular disease

	HR1 (95% CI) a
	1.00 (reference)
	0.73 (0.68, 0.78)
	2.08
	0.72 (0.68, 0.76)
	2.12
	0.51 (0.43, 0.60)
	3.33

	HR2 (95% CI) b
	1.00 (reference)
	0.74 (0.69, 0.78)
	2.04
	0.72 (0.68, 0.77)
	2.12
	0.54 (0.46, 0.65)
	3.11

	HR3 (95% CI) c
	1.00 (reference)
	0.76 (0.72, 0.81)
	1.96
	0.75 (0.70, 0.79)
	2.00
	0.59 (0.48, 0.71)
	2.78

	Coronary heart disease/myocardial infarction

	HR1 (95% CI) a
	1.00 (reference)
	0.81 (0.73, 0.90)
	1.77
	0.77 (0.70, 0.84)
	1.92
	0.56 (0.48, 0.66)
	2.97

	HR2 (95% CI) b
	1.00 (reference)
	0.81 (0.73, 0.90)
	1.77
	0.76 (0.69, 0.84)
	1.96
	0.60 (0.55, 0.66)
	2.72

	HR3 (95% CI) c
	1.00 (reference)
	0.84 (0.76, 0.93)
	1.67
	0.80 (0.73, 0.89)
	1.81
	0.66 (0.60, 0.72)
	2.40

	Stroke
	
	
	
	
	
	
	

	HR1 (95% CI) a
	1.00 (reference)
	0.68 (0.63, 0.74)
	2.30
	0.70 (0.65, 0.76)
	2.21
	0.43 (0.40, 0.46)
	4.08

	HR2 (95% CI) b
	1.00 (reference)
	0.70 (0.65, 0.76)
	2.21
	0.71 (0.66, 0.77)
	2.17
	0.45 (0.42, 0.48)
	3.87

	HR3 (95% CI) c
	1.00 (reference)
	0.73 (0.67, 0.79)
	2.08
	0.72 (0.67, 0.78)
	2.12
	0.47 (0.44, 0.50)
	3.68

	Mortality
	
	
	
	
	
	
	

	HR1 (95% CI) a
	1.00 (reference)
	0.82 (0.61, 1.10)
	-
	0.76 (0.72, 0.81)
	1.96
	0.56 (0.53, 0.59)
	2.97

	HR2 (95% CI) b
	1.00 (reference)
	0.84 (0.78, 0.90)
	1.67
	0.77 (0.72, 0.82)
	1.92
	0.58 (0.55, 0.61)
	2.84

	HR3 (95% CI) c
	1.00 (reference)
	0.84 (0.78, 0.89)
	1.67
	0.77 (0.72, 0.83)
	1.92
	0.58 (0.55, 0.62)
	2.84

	Cardiovascular disease mortality
	
	
	
	
	
	

	HR1 (95% CI) a
	1.00 (reference)
	0.80 (0.64, 0.99)
	1.81
	0.69 (0.55, 0.86)
	2.26
	0.44 (0.27, 0.72)
	3.97

	HR2 (95% CI) b
	1.00 (reference)
	0.81 (0.65, 1.01)
	-
	0.70 (0.56, 0.88)
	2.21
	0.48 (0.29, 0.81)
	3.59

	HR3 (95% CI) c
	1.00 (reference)
	0.80 (0.64, 1.00)
	-
	0.71 (0.57, 0.89)
	2.17
	0.49 (0.29, 0.85)
	3.50

	Accelerated aging defined by Klemera-Doubal method age
	
	
	

	Kailuan cohort (n = 76,812)
	
	
	
	
	
	

	Cardiovascular disease
	
	
	
	
	
	

	HR1 (95% CI) a
	1.00 (reference)
	0.67 (0.63, 0.73)
	2.35
	0.66 (0.61, 0.71)
	2.40
	0.41 (0.39, 0.44)
	4.31

	HR2 (95% CI) b
	1.00 (reference)
	0.68 (0.63, 0.73)
	2.30
	0.66 (0.61, 0.71)
	2.40
	0.42 (0.40, 0.45)
	4.19

	HR3 (95% CI) c
	1.00 (reference)
	0.70 (0.65, 0.76)
	2.21
	0.68 (0.63, 0.73)
	2.30
	0.45 (0.42, 0.48)
	3.87

	Myocardial infarction
	
	
	
	
	
	

	HR1 (95% CI) a
	1.00 (reference)
	0.70 (0.59, 0.83)
	2.21
	0.71 (0.60, 0.84)
	2.17
	0.39 (0.33, 0.45)
	4.57

	HR2 (95% CI) b
	1.00 (reference)
	0.71 (0.60, 0.83)
	2.17
	0.71 (0.61, 0.84)
	2.17
	0.40 (0.35, 0.47)
	4.44

	HR3 (95% CI) c
	1.00 (reference)
	0.73 (0.62, 0.86)
	2.08
	0.75 (0.63, 0.88)
	2.00
	0.42 (0.36, 0.49)
	4.19

	Stroke
	
	
	
	
	
	
	

	HR1 (95% CI) a
	1.00 (reference)
	0.68 (0.62, 0.73)
	2.30
	0.64 (0.59, 0.70)
	2.50
	0.42 (0.39, 0.45)
	4.19

	HR2 (95% CI) b
	1.00 (reference)
	0.68 (0.62, 0.74)
	2.30
	0.64 (0.59, 0.70)
	2.50
	0.43 (0.40, 0.46)
	4.08

	HR3 (95% CI) c
	1.00 (reference)
	0.71 (0.65, 0.77)
	2.17
	0.66 (0.61, 0.72)
	2.40
	0.45 (0.42, 0.49)
	3.87

	Mortality
	
	
	
	
	
	
	

	HR1 (95% CI) a
	1.00 (reference)
	0.81 (0.76, 0.87)
	1.77
	0.70 (0.65, 0.75)
	2.21
	0.58 (0.54, 0.61)
	2.84

	HR2 (95% CI) b
	1.00 (reference)
	0.79 (0.74, 0.85)
	1.85
	0.68 (0.63, 0.73)
	2.30
	0.55 (0.52, 0.58)
	3.04

	HR3 (95% CI) c
	1.00 (reference)
	0.79 (0.74, 0.85)
	1.85
	0.69 (0.64, 0.74)
	2.26
	0.55 (0.52, 0.58)
	3.04

	Cardiovascular disease mortality
	
	
	
	
	
	

	HR1 (95% CI) a
	1.00 (reference)
	0.69 (0.53, 0.89)
	2.26
	0.51 (0.39, 0.68)
	3.33
	0.35 (0.28, 0.44)
	5.16

	HR2 (95% CI) b
	1.00 (reference)
	0.68 (0.52, 0.88)
	2.30
	0.50 (0.38, 0.67)
	3.41
	0.34 (0.27, 0.43)
	5.33

	HR3 (95% CI) c
	1.00 (reference)
	0.68 (0.52, 0.89)
	2.30
	0.53 (0.40, 0.70)
	3.18
	0.34 (0.27, 0.44)
	5.33

	Dongfeng-Tongji cohort (n = 9480)
	
	
	
	
	
	

	Cardiovascular diseases
	
	
	
	
	
	

	HR1 (95% CI) a
	1.00 (reference)
	0.84 (0.74, 0.95)
	1.51
	0.74 (0.65, 0.84)
	1.77
	0.53 (0.48, 0.58)
	2.47

	HR2 (95% CI) b
	1.00 (reference)
	0.82 (0.73, 0.93)
	1.56
	0.75 (0.66, 0.85)
	1.74
	0.53 (0.48, 0.59)
	2.47

	HR3 (95% CI) c
	1.00 (reference)
	0.86 (0.76, 0.98)
	1.46
	0.79 (0.70, 0.90)
	1.63
	0.59 (0.54, 0.66)
	2.24

	Coronary heart disease
	
	
	
	
	
	

	HR1 (95% CI) a
	1.00 (reference)
	0.88 (0.76, 1.01)
	-
	0.79 (0.69, 0.91)
	1.63
	0.59 (0.53, 0.66)
	2.24

	HR2 (95% CI) b
	1.00 (reference)
	0.86 (0.75, 0.99)
	1.46
	0.80 (0.69, 0.91)
	1.61
	0.60 (0.54, 0.67)
	2.20

	HR3 (95% CI) c
	1.00 (reference)
	0.91 (0.79, 1.04)
	-
	0.85 (0.74, 0.98)
	1.48
	0.68 (0.60, 0.76)
	1.94

	Stroke
	
	
	
	
	
	
	

	HR1 (95% CI) a
	1.00 (reference)
	0.75 (0.56, 1.00)
	-
	0.61 (0.45, 0.82)
	2.66
	0.36 (0.28, 0.47)
	5.00

	HR2 (95% CI) b
	1.00 (reference)
	0.73 (0.55, 0.97)
	2.08
	0.62 (0.46, 0.83)
	2.61
	0.36 (0.28, 0.47)
	5.00

	HR3 (95% CI) c
	1.00 (reference)
	0.75 (0.56, 1.00)
	-
	0.63 (0.46, 0.84)
	2.55
	0.37 (0.29, 0.48)
	4.85

	Mortality
	
	
	
	
	
	
	

	HR1 (95% CI) a
	1.00 (reference)
	0.89 (0.67, 1.18)
	-
	0.88 (0.67, 1.16)
	-
	0.69 (0.56, 0.86)
	2.26

	HR2 (95% CI) b
	1.00 (reference)
	0.84 (0.64, 1.12)
	-
	0.90 (0.69, 1.19)
	-
	0.70 (0.56, 0.87)
	2.21

	HR3 (95% CI) c
	1.00 (reference)
	0.86 (0.65, 1.14)
	-
	0.93 (0.70, 1.22)
	-
	0.71 (0.56, 0.89)
	2.17

	Cardiovascular disease mortality
	
	
	
	
	
	

	HR1 (95% CI) a
	1.00 (reference)
	0.96 (0.60, 1.55)
	-
	0.80 (0.49, 1.31)
	-
	0.52 (0.34, 0.78)
	3.26

	HR2 (95% CI) b
	1.00 (reference)
	0.91 (0.56, 1.46)
	-
	0.83 (0.51, 1.36)
	-
	0.52 (0.34, 0.78)
	3.26

	HR3 (95% CI) c
	1.00 (reference)
	0.91 (0.56, 1.48)
	-
	0.83 (0.50, 1.36)
	-
	0.50 (0.33, 0.77)
	3.41

	UK Biobank (n = 6186)
	
	
	
	
	
	

	Cardiovascular disease
	
	
	
	
	
	

	HR1 (95% CI) a
	1.00 (reference)
	0.97 (0.70, 1.34)
	-
	0.97 (0.74, 1.26)
	-
	0.80 (0.64, 0.99)
	1.81

	HR2 (95% CI) b
	1.00 (reference)
	0.75 (0.54, 1.04)
	-
	0.84 (0.65, 1.10)
	-
	0.59 (0.47, 0.74)
	2.78

	HR3 (95% CI) c
	1.00 (reference)
	0.75 (0.54, 1.05)
	-
	0.87 (0.67, 1.14)
	-
	0.63 (0.50, 0.79)
	2.55

	Coronary heart disease
	
	
	
	
	
	

	HR1 (95% CI) a
	1.00 (reference)
	1.01 (0.70, 1.45)
	-
	0.92 (0.68, 1.25)
	-
	0.85 (0.67, 1.08)
	-

	HR2 (95% CI) b
	1.00 (reference)
	0.78 (0.54, 1.12)
	-
	0.81 (0.59, 1.10)
	-
	0.63 (0.49, 0.81)
	2.55

	HR3 (95% CI) c
	1.00 (reference)
	0.79 (0.54, 1.13)
	-
	0.85 (0.62, 1.15)
	-
	0.68 (0.53, 0.88)
	2.30

	Stroke
	
	
	
	
	
	
	

	HR1 (95% CI) a
	1.00 (reference)
	1.02 (0.56, 1.85)
	-
	1.01 (0.61, 1.65)
	-
	0.61 (0.40, 0.93)
	2.66

	HR2 (95% CI) b
	1.00 (reference)
	0.84 (0.46, 1.54)
	-
	0.90 (0.55, 1.48)
	-
	0.48 (0.31, 0.76)
	3.59

	HR3 (95% CI) c
	1.00 (reference)
	0.84 (0.46, 1.54)
	-
	0.88 (0.53, 1.45)
	-
	0.47 (0.30, 0.75)
	3.68

	Mortality
	
	
	
	
	
	
	

	HR1 (95% CI) a
	1.00 (reference)
	0.97 (0.65, 1.46)
	-
	1.05 (0.76, 1.46)
	-
	0.86 (0.66, 1.12)
	-

	HR2 (95% CI) b
	1.00 (reference)
	0.80 (0.53, 1.21)
	-
	0.95 (0.69, 1.32)
	-
	0.69 (0.53, 0.91)
	2.26

	HR3 (95% CI) c
	1.00 (reference)
	0.80 (0.53, 1.22)
	-
	1.00 (0.72, 1.39)
	-
	0.76 (0.57, 1.00)
	-

	Cardiovascular disease mortality
	
	
	
	
	
	

	HR1 (95% CI) a
	1.00 (reference)
	1.46 (0.56, 3.79)
	-
	1.10 (0.46, 2.62)
	-
	0.69 (0.33, 1.47)
	-

	HR2 (95% CI) b
	1.00 (reference)
	1.14 (0.43, 3.01)
	-
	0.98 (0.41, 2.34)
	-
	0.54 (0.25, 1.19)
	-

	HR3 (95% CI) c
	1.00 (reference)
	1.18 (0.44, 3.13)
	-
	0.98 (0.41, 2.37)
	-
	0.60 (0.27, 1.35)
	-

	Pooled results d
	
	
	
	
	
	
	

	Cardiovascular disease
	
	
	
	
	
	

	HR1 (95% CI) a
	1.00 (reference)
	0.79 (0.64, 0.97)
	1.85
	0.75 (0.62, 0.92)
	2.00
	0.55 (0.38, 0.80)
	3.04

	HR2 (95% CI) b
	1.00 (reference)
	0.74 (0.64, 0.85)
	2.04
	0.69 (0.65, 0.74)
	2.26
	0.50 (0.41, 0.61)
	3.41

	HR3 (95% CI) c
	1.00 (reference)
	0.77 (0.66, 0.89)
	1.92
	0.75 (0.65, 0.86)
	2.00
	0.54 (0.44, 0.67)
	3.11

	Coronary heart disease/myocardial infarction
	
	
	
	
	

	HR1 (95% CI) a
	1.00 (reference)
	0.82 (0.74, 0.91)
	1.74
	0.77 (0.70, 0.86)
	1.92
	0.58 (0.37, 0.89)
	2.84

	HR2 (95% CI) b
	1.00 (reference)
	0.79 (0.72, 0.88)
	1.85
	0.77 (0.69, 0.84)
	1.92
	0.53 (0.40, 0.70)
	3.18

	HR3 (95% CI) c
	1.00 (reference)
	0.83 (0.75, 0.92)
	1.70
	0.81 (0.73, 0.90)
	1.77
	0.58 (0.42, 0.79)
	2.84

	Stroke
	
	
	
	
	
	
	

	HR1 (95% CI) a
	1.00 (reference)
	0.69 (0.64, 0.75)
	2.26
	0.65 (0.60, 0.70)
	2.45
	0.42 (0.39, 0.45)
	4.19

	HR2 (95% CI) b
	1.00 (reference)
	0.69 (0.63, 0.75)
	2.26
	0.64 (0.59, 0.70)
	2.50
	0.43 (0.40, 0.46)
	4.08

	HR3 (95% CI) c
	1.00 (reference)
	0.72 (0.66, 0.78)
	2.12
	0.66 (0.61, 0.72)
	2.40
	0.44 (0.41, 0.48)
	3.97

	Mortality
	
	
	
	
	
	
	

	HR1 (95% CI) a
	1.00 (reference)
	0.82 (0.77, 0.87)
	1.74
	0.83 (0.65, 1.06)
	-
	0.68 (0.54, 0.85)
	2.30

	HR2 (95% CI) b
	1.00 (reference)
	0.79 (0.74, 0.85)
	1.85
	0.80 (0.64, 1.01)
	-
	0.62 (0.52, 0.74)
	2.61

	HR3 (95% CI) c
	1.00 (reference)
	0.79 (0.74, 0.85)
	1.85
	0.83 (0.65, 1.06)
	-
	0.64 (0.52, 0.80)
	2.50

	Cardiovascular disease mortality
	
	
	
	
	
	

	HR1 (95% CI) a
	1.00 (reference)
	0.77 (0.62, 0.96)
	1.92
	0.60 (0.47, 0.75)
	2.72
	0.40 (0.33, 0.48)
	4.44

	HR2 (95% CI) b
	1.00 (reference)
	0.75 (0.60, 0.93)
	2.00
	0.59 (0.47, 0.75)
	2.78
	0.39 (0.32, 0.47)
	4.57

	HR3 (95% CI) c
	1.00 (reference)
	0.75 (0.59, 0.94)
	2.00
	0.61 (0.48, 0.77)
	2.66
	0.39 (0.31, 0.47)
	4.57


a Models were not adjusted for covariates.
b Models were adjusted for age, sex, and self-reported race (UK Biobank only).
c Models were further adjusted for education levels, Townsend deprivation index (UK Biobank only), smoking status, drinking status, diet, physical activity levels, body mass index, sleep duration, and number of comorbidities.
d Results from each cohort were combined using a fixed-effects model when the Cochran's Q test for heterogeneity was not significant, and a random-effects model was used when the Cochran's Q test for heterogeneity was significant. CI, confidence interval; HR, hazard ratio.
e E-value for point estimate.
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Fig. S1. Flow chart of the study. CVD, cardiovascular disease.
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Construction of biological age

A total of 189,912 participants
newly enrolled between 2006
and 2021, with complete age
data and aged between 20 and
79 years

Kailuan cohort

Excluded:

1.individuals with pre-existing
cardiovascular disease, cancer,
diabetes, or chronic kidney
[ ®| disease (n=36,096)
2.individuals with >50% missing
data on clinical indicators for
calculating biological age
(n=6264)

Association analysis

A total of 126,847 participants initially

enrolled in two surveys conducted in 2006—
2007 and 2008-2009 (baseline)

I —

y
107,830 participants were included for

analyzing the associations of baseline

Excluded:

1.individuals aged <20 or >79 years at baseline (n=4041)
2.individuals with pre-existing cardiovascular disease at
baseline (n=4092)

3.individuals with missing data on the clinical indicators
for calculating biological age at baseline (n=10,884)

accelerated aging with CVD and
mortality

A total of 62,669 participants initially enrolled during 2006—-2007
completed follow-up during 2010-2011 (the first follow-up). Among
those initially enrolled in 2006—2007 who did not participate in the
2010-2011 follow-up, 11,329 participants completed follow-up during
2012-2013 (the first follow-up). Additionally, 12,412 participants
initially enrolled during 2008—-2009 completed follow-up during 2012—
2013 (the first follow-up).

147,552 participants
were included for
constructing biological
ages

Dongfeng-Tongji cohort

Association analysis

27,009 participants who
completed the baseline
survey

14,032 participants were included for
analyzing the associations of baseline
accelerated aging with CVD and

mortality

Excluded:

1.individuals aged <20 or >79 years at baseline
(n=554)

2.individuals with pre-existing cardiovascular
disease at baseline or who were lost to follow-up
(n=7225)

3.individuals with missing data on the clinical
indicators for calculating biological age at baseline
(n=5198)

Further restricting the sample to
participants who completed the first follow-
up (n=13,186)

y

76,812 participants were included for
analyzing changes in accelerated

aging

UK Biobank

Association analysis

502,491 participants who
completed the baseline
survey

y

316,087 participants were included for
analyzing the associations of baseline
accelerated aging with CVD and
mortality

Excluded:
1.participants aged <20 or >79 years at the first follow-up

(n=540)

9480 participants were included for
analyzing changes in accelerated

aging

2.participants with cardiovascular disease or who had died
before the first follow-up (n=2095)

3.participants with missing data on the clinical indicators for
calculating biological age at the first follow-up (n=1071)

Further restricting the sample to
participants who completed the first follow-
up (n=13,417)

y

6186 participants were included for
analyzing changes in accelerated
aging

Excluded:

1.participants aged <20 or >79 years at the first follow-up
(n=1271)

2.participants with cardiovascular disease or who had died
before the first follow-up (n=2627)

3.individuals with missing data on the clinical indicators for
calculating biological age at the first follow-up (n=5700)

Excluded:

1.individuals with pre-existing
cardiovascular disease at baseline
(n=34,969)

2.individuals with missing data on the
clinical indicators for calculating biological
age at baseline (n=151,435)

¥ (n=381)

Excluded:
1.participants with cardiovascular disease or
who had died before the first follow-up

2.participants with missing data on the clinical
indicators for calculating biological age at the
first follow-up (n=6850)





