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SUPPLEMENTARY MATERIALS 

 

Supplementary Note 1: DNAm based surrogates 

for plasma proteins 
 

The model of DNAm GrimAge2 is composed of nine 

DNAm based plasma proteins, DNAm based pack 

years, age and gender. Below we briefly describe these 

nine plasma proteins. 

 

A1C (hemoglobin A1C, HbA1c; glycosylated 

hemoglobin; Glycated hemoglobin) is a blood test 

that shows average blood sugar (glucose) levels over 

the last 3 months. This biomarker is widely used  

in clinic to check for prediabetes or diabetes and  

help guide diabetes treatment over time 

(http://uclahealthib.staywellsolutionsonline.com/Bedsid

e/167,a1c). Previous studies also indicated that higher 

levels of A1C were associated with cardiovascular 

heart disease and mortality [1, 2]. The log scale of 

A1C is a new component in DNAm GrimAge2. 

 

ADM (adrenomedullin) is a vasodilator peptide 

hormone. Plasma ADM, initially isolated from adrenal 

gland, is increased in individuals with hypertension and 

heart failure [3]. A recent study showed that ADM was 

involved in age-related memory loss in mice and aging 

human brains [4]. 

 

B2M (Beta-2 microglobulin) is a component of major 

histocompatibility complex class 1 (MHC I) molecular. 

Plasma B2M is a clinical biomarker associated with 

cardiovascular disease, kidney function, inflammation 

severity [5]. B2M is a pro-aging factor associated with 

cognitive and regenerative function in aging process 

and suggests B2M may be targeted therapeutically in 

old age [6]. A previous study showed that systemic 

B2M accumulation in aging blood promoted age-related 

cognitive dysfunction and impairs mouse models [6]. 

 

Cystatin C or cystatin 3 (formerly gamma trace, post-

gamma-globulin, or neuroendocrine basic polypeptide) 

is mainly used as a biomarker of kidney function. 

Plasma cystatin-C is a clinical relevant biomarker 

indicating kidney function [7]. Cystatin-C seems plays a 

role in cardiovascular disease [8] or amyloid deposition 

associated with Alzheimer’s disease [9]. 

 

C-reactive protein (CRP) test is clinically used to 

find inflammation in your body that could be  

caused by different types of conditions such as  

an infection or autoimmune disorders like  

rheumatoid arthritis or inflammatory bowel disease, 

(https://uclahealthib.staywellsolutionsonline.com/Searc

h/167,c_reactive_protein_serum). Several previous 

studies indicated that CPR protein concentration is 

associated with coronary heart disease, stroke, and 

non-vascular mortality (e.g. [10, 11]). The log scale of 

CRP is a new component in DNAm GrimAge2. 

 

GDF-15 (growth differentiation factor 15) is one of 

transforming growth factor beta subfamily. GDF-15 has 

been implicated in aging and age- related disorders. It 

also plays a role in age-related mitochondria 

dysfunction [12]. 

 

Leptin is a hormone predominantly in adipose cells. 

Leptin plays a role in regulating energy balance by 

inhibiting hunger and is implicated in Alzheimer’s 

disease [13].  

 

Plasminogen activator inhibitor antigen type 1(PAI-

1) is the major inhibitor of tissue-type plasminogen 

activator and unokinase plasminogen activator. PAI-1, 

released in response to inflammation process, plays a 

central role in a number of age-related subclinical (i.e., 

inflammation, atherosclerosis, insulin resistance) and 

clinical conditions (i.e., obesity, comorbidities) [14].  

 

TIMP-1 or TIMP metallopeptidase inhibitor 1 is a 

tissue inhibitor of metalloproteinases. It is also involves 

chromatin structures, promoting cell proliferation in a 

wide range of cell types, and may also have an anti-

apoptotic function [15]. 

 

Supplementary Note 2: Description of datasets 
 

Our study participants with blood samples came from 

nine independent cohorts: Framingham Heart Study 

Offspring Cohort (FHS), Women’s Health Initiatives 

(WHI) BA23, WHI EMPC, Jackson Heart Study (JHS), 

InCHIANTI (baseline and the third follow-up), Baltimore 

Longitudinal Study of Aging (BLSA), Lothian Birth 

Cohort 1921 (LBC21) and LBC 1936 (LBC36), and 

Normative Aging Study (NAS). We also studied saliva 

samples collected from an independent study: the NHLBI 

Growth and Health Study (NGHS) cohort. Below we 

describe each study cohort/datasets in more details. 

 

Study 1: Framingham Heart Study cohort  

 

The FHS cohort [16] is a large-scale longitudinal  

study started in 1948, initially investigating  

the common factors of characteristics that  

contribute to cardiovascular disease (CVD), 

https://www.framinghamheartstudy.org/index.php. The 

study initially enrolled participants living in the town 

of Framingham, Massachusetts, who were free of overt 

symptoms of CVD, heart attack or stroke at 

enrollment. In 1971, the study started the FHS 

http://uclahealthib.staywellsolutionsonline.com/Bedside/167,a1c
http://uclahealthib.staywellsolutionsonline.com/Bedside/167,a1c
https://uclahealthib.staywellsolutionsonline.com/Search/167,c_reactive_protein_serum
https://uclahealthib.staywellsolutionsonline.com/Search/167,c_reactive_protein_serum
https://www.framinghamheartstudy.org/index.php
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Offspring Cohort to enroll a second generation of the 

original participants ’ adult children and their spouses 

(n= 5124) to conduct similar examinations [17]. 

Participants from the FHS Offspring Cohort were 

eligible for our study if they attended both the seventh 

and eighth examination cycles and consented to having 

their molecular data used for the study. We used the 

2,544 participants from the group of 

Health/Medical/Biomedical (IRB, MDS) consent with 

available DNA methylation array data. The FHS data 

are available in dbGaP (accession number: 

phs000363.v16.p10 and phs000724.v2.p9).  

 

We computed the total number of age-related conditions 

based on dyslipidemia, hypertension, cardiovascular 

disease (including coronary heart disease [CHD] or 

congestive heart failure [CHF]), type 2 diabetes, cancer 

and arthritis. Time to CHD or time to CHF was 

truncated at zero if it occurred before exam 8. Deaths 

among the FHS participants that occurred prior to 

January 1, 2013 were ascertained using multiple 

strategies, including routine contact with participants 

for health history updates, surveillance at the local 

hospital and in obituaries of the local newspaper, and 

queries to the National Death Index. Death certificates, 

hospital and nursing home records prior to death, and 

autopsy reports were requested. When cause of death 

was undeterminable, the next of kin were interviewed. 

The date and cause of death were reviewed by an 

endpoint panel of 3 investigators.  

 

DNA methylation quantification 

Peripheral blood samples were collected at the 8th 

examination. Genomic DNA was extracted from buffy 

coat using the Gentra Puregene DNA extraction kit 

(Qiagen) and bisulfite converted using the EZ DNA 

Methylation kit (Zymo Research Corporation). DNA 

methylation quantification was conducted in two 

laboratory batches using the Illumina Infinium 

HumanMethylation450 array (Illumina). Methylation 

beta values were generated using the Bioconductor 

minfi package with Noob background correction [18].  

 

Studies 2 and 3 :Women’s Health Initiative 

 

The WHI is a national study that enrolled 

postmenopausal women aged 50-79 years into the 

clinical trials (CT) or observational study (OS) cohorts 

between 1993 and 1998 [19, 20]. We included 4,079 

WHI participants with available phenotype and DNA 

methylation array data: 2,107 women from “Broad 

Agency Award 23” (WHI BA23) and 1,972 women 

from “Epigenetic Mechanisms of PM-Mediated CVD 

Risk” (WHI EMPC). WHI BA23 focuses on identifying 

miRNA and genomic biomarkers of coronary heart 

disease (CHD), integrating the biomarkers into 

diagnostic and prognostic predictors of CHD and other 

related phenotypes, and other objectives can be found in 

https://www.whi.org/researchers/data/WHIStudies/Stud

ySites/BA23/Pages/home.aspx. WHI EMPC is a study 

of epigenetic mechanisms underlying associations 

between ambient particulate matter (PM) air pollution 

and cardiovascular disease [21]. WHI EMPC and BA23 

span three WHI sub-cohorts including GARNET, 

WHIMS and SHARe. 936 EMPC participants were not 

in any of the WHI GWAS (either GARNET, WHIMS, 

SHARe, MOPMAP, HIPFX, or GECCO). The largest 

overlap was with SHARE and GARNET. There was 

almost no overlap with WHIMS and MOPMAP. The 

death status was based on the variable DEATHALL 

(All Discovered Death) as listed in the form “All 

Discovered Death Outcome Detail (Form 124/120)”. 

This variable does not censor deaths that occur after the 

participants ’last consent period. The original WHI 

study began in the early 1990s and concluded in 2005. 

Since 2005, the WHI has continued as Extension 

Studies (Ext1), which are annual collections of health 

updates and outcomes in active participants. The second 

Extension Study (Ext2) enrolled 93,500 women in 2010 

and follow-up of these women continues annually. 

Death was adjudicated for clinical trial (CT) and 

observational study (OS) participants through Ext1. In 

Ext2, death is only adjudicated for the Medical Record 

Cohort (MRC). Non MRC cause of death is determined 

by the initial cause of death form (form 120).  

 

The total number of age-related conditions was based 

on Alzheimer’s disease, amyotrophic lateral sclerosis, 

arthritis, cancer, cataract, CVD, glaucoma, emphysema, 

hypertension, and osteoporosis.  

 

DNA methylation quantification for BA23  

In brief, bisulfite conversion using the Zymo EZ DNA 

Methylation Kit (Zymo Research, Orange, CA, USA) as 

well as subsequent hybridization of the 

HumanMethylation450k Bead Chip (Illumina, San 

Diego, CA), and scanning (iScan, Illumina) were 

performed according to the manufacturers protocols by 

applying standard settings. DNA methylation levels (β 

values) were determined by calculating the ratio of 

intensities between methylated (signal A) and un-

methylated (signal B) sites. Specifically, the β value was 

calculated from the intensity of the methylated (M 

corresponding to signal A) and un-methylated (U 

corresponding to signal B) sites, as the ratio of 

fluorescent signals β = Max(M,0)/[Max(M,0)+ 

Max(U,0)+100]. Thus, β values range from 0 (completely 

un-methylated) to 1 (completely methylated).  

 

DNA methylation quantification for WHI EMPC  

Illumina Infinium HumanMethylation450 BeadChip 

data from the Northwestern University Genomics Core 

https://www.whi.org/researchers/data/WHIStudies/StudySites/BA23/Pages/home.aspx
https://www.whi.org/researchers/data/WHIStudies/StudySites/BA23/Pages/home.aspx
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Facility for WHI EMPC participants sampled in stages 

1a, 1b, and 2 were quality controlled, normalized and 

batch adjusted. Beta-mixture quantile normalization was 

implemented using BMIQ [22] and empirical Bayes 

methods of batch adjustment for stage and plate were 

implemented in ComBat [23].  

 

SNP array data  

WHI SNP array data were generated under different  

sub-study groups: GARNET, SHARe and WHIM.  

The genotyped SNPs were profiled in different platforms. 

The information is presented in the format of platform 

(dbGAP access number): Illumina HumanOmni1- 

Quad v1-0 B (phs000200.v10.p3), Illumina 

HumanOmniExpressExome-8v1_B (phs000200.v10.p3), 

Affymetrix 6.0 (phs000200.v10.p3) and Affymetrix 6.0 

(phs000200.v10.p3). More details can be found in our 

earlier GWAS study [24]. 

 

Lifestyle factors and dietary assessment in the 

Women’s Health Initiative (WHI) 

WHI participants completed self-administered 

questionnaires at baseline which provided personal 

information on a wide range of topics, including 

sociodemographic information (age, education, race, 

income), and current health behaviors (recreational 

physical activity, tobacco and alcohol exposure, and 

diet). Participants also visited clinics at baseline where 

certified Clinical Center staff collected blood specimens 

and measured anthropometrics (weight, height, hip and 

waist circumferences) and blood pressures (systolic, 

diastolic). Body mass index and waist to hip ratio were 

calculated from these measurements. 

 

Dietary intake was assessed at baseline using the WHI 

Food Frequency Questionnaire [25]. Briefly, 

participants were asked to report on dietary habits in the 

past three months, including intake, frequency, and 

portion sizes of foods or food groups, along with 

questions concerning topics such as food preparation 

practices and types of added fats. Nutrient intake levels 

were then estimated from these responses. For current 

drinker, we use the threshold of more than one serving 

equivalent (14g) within the last 28 days. 

 

Study 4: Jackson Heart Study  

 

The JHS is a large, population-based observational 

study evaluating the etiology of cardiovascular, renal, 

and respiratory diseases among African Americans 

residing in the three counties (Hinds, Madison, and 

Rankin) that make up the Jackson, Mississippi 

metropolitan area [26] The age at enrollment for the 

unrelated cohort was 35-84 years; the family cohort 

included related individuals >21 years old. Participants 

provided extensive medical and social history, had an 

array of physical and biochemical measurements and 

diagnostic procedures, and provided genomic DNA 

during a baseline examination (2000-2004) and two 

follow-up examinations (2005-2008 and 2009-2012). 

Annual follow-up interviews and cohort surveillance are 

ongoing. In our analysis, we used the visits at baseline 

from 1747 individuals as part of project JHS ancillary 

study ASN0104, available with both phenotype and 

DNA methylation array data. Total numbers of age-

related conditions were based on hypertension, type 2 

diabetes, kidney dysfunction based on ever dialysis, and 

CVD.  

 

DNA methylation quantification  

Peripheral blood samples were collected at the baseline. 

Methylation beta values were generated using the 

Bioconductor minfi package with Noob background 

correction [18].  

 

Study 5: Invecchiare in Chianti, aging in the Chianti 

area (InCHIANTI) 

 

The InCHIANTI (Invecchiare in Chianti, aging in the 

Chianti area) cohort is a representative population-based 

study of older persons enrolling individuals aged 20 

years and older from two areas in the Chianti region of 

Tuscany, Italy, http://inchiantistudy.net/wp/. One major 

goal of the study is to translate epidemiological research 

into geriatric clinical tools, ultimately advancing 

clinical applications in older persons. Of the cohort, 

1430 observations from 728 individuals with both 

phenotype information and DNA methylation data were 

including in our studies. The observations were 

collected from baseline in 1998 and the third follow-up 

visit in 2007. All participants provided written informed 

consent to participate in this study. The study complied 

with the Declaration of Helsinki. The Italian National 

Institute of Research and Care on Aging Institutional 

Review Board approved the study protocol. We 

computed the total number of age-related conditions 

based on cancer, hypertension, myocardial infarction, 

Parkinson’s disease, stroke and type 2 diabetes.  

 

DNA methylation quantification  

Genomic DNA was extracted from buffy coat samples 

using an AutoGen Flex and quantified on a 

Nanodrop1000 spectrophotometer prior to bisulfite 

conversion. Genomic DNA was bisulfite converted 

using Zymo EZ-96 DNA Methylation Kit (Zymo 

Research Corp., Irvine, CA) as per the manufacturer’s 

protocol. CpG methylation status of 485,577 CpG sites 

was determined using the Illumina Infinium 

HumanMethylation450 BeadChip (Illumina Inc., San 

Diego, CA) as per the manufacturer’s protocol and as 

previously described [27]. Initial data analysis was 

performed using GenomeStudio 2011.1 (Model M 

http://inchiantistudy.net/wp/
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Version 1.9.0, Illumina Inc.). Threshold call rate for 

inclusion of samples was 95%. Quality control of 

sample handling included comparison of clinically 

reported sex versus sex of the same samples determined 

by analysis of methylation levels of CpG sites on the X 

chromosome [27]. Methylation beta values were 

generated using SeSAMe [28].  

 

Study 6: Baltimore Longitudinal Study of Aging 

(BLSA) 

 

Established in 1958 The Baltimore Longitudinal Study 

of Aging (BLSA) is the longest-running scientific study 

of human aging in the United States [29], 

https://www.blsa.nih.gov/. The study population is a 

continuously enrolled cohort of community dwelling 

adults aged 20 or older who meet rigorous screening 

criteria. BLSA Participants return at age dependent 

intervals for study visits that include comprehensive 

clinical testing as well as evaluations of physical and 

cognitive function [30]. In the BLSA, blood samples 

were collected for DNA extraction. The mortality 

analysis was restricted to participants who self-identify 

as White (n=572). The downstream analysis including 

lifestyle factors was also performed among participants 

who self-identify as Black or African American 

(n=216). We computed the total number of age-related 

conditions based on the number of chronic diseases  

as defined in Fabbri et al. [31]. The BLSA data can be 

applied from https://www.blsa.nih.gov/. 

 

DNA methylation quantification 

DNA was quantified using Quant-iT Picogreen Reagent 

(Invitrogen, Grand Island, NY, USA) according to the 

manufacturer’s instructions. 1 ug of DNA was bisulfite 

treated using the EZ-96 DNA methylation kit (Zymo 

Research, Irvine, CA, USA) according to the 

manufacturer’s specifications for the 450k array. 

Converted genomic DNA was eluted in 22 μl of elution 

buffer. DNA methylation level was measured using 

Illumina Infinium HD Methylation Assay (Illumina) 

according to the manufacturer’s instructions. Background 

subtraction was applied using the preprocessIllumina 

command in the minfi Bioconductor package [18]. 

 

There are a total 501 participants available for both 

DNA methylation and SNP array data remained in 

analysis. 

 

Studies 7 and 8: Lothian Birth Cohorts (LBC) of 

1921 and 1936 

 

The Lothian Birth Cohorts (LBC) [32] of 1921 and 1936 

are longitudinal studies of distribution and causes of 

cognitive functioning changes across most of the human 

life course, http://www.lothianbirthcohort.ed.ac.uk/. 

The participants of LBC1921 (born in 1921) took part 

in the Scottish Mental Survey (SMS) of 1932 while the 

participants of LBC1936 (born in 1936) took part in the 

SMS in 1947. Both surveys were associated with 

general intelligence tests for children at age 11 years 

and were carried out by the Scottish Council for 

Research in Education. The LBC1921 (n=550) began in 

1999 and examined 5 waves at mean ages 79, 83, 87. 90 

and 92 years while the LBC1936 (n=1091) began in 

2004 and examined 5 waves at mean ages 70,73, 76, 79 

and 82 years [32, 33]. 

 

We obtained DNA methylation data used in the earlier 

study for predicting all-cause mortality [34] in which 

SNP array data were also available for the study 

individuals. The LBC1921 is composed of 469 

individuals across waves 1 and 3 individuals 

(ndeaths=451) and the LBC1936 is composed of 1044 

individuals (ndeaths=378) across waves 1,2,3, and 4. All 

participants were of White Scottish ancestry. Following 

informed consent, venesected whole blood was collected 

for DNA extraction in both LBC1921 and LBC1936. 

Ethics permission for the LBC1921 was obtained from 

the Lothian Research Ethics Committee (Wave 1: 

LREC/1998/4/183). Ethics permission for the LBC1936 

was obtained from the Multi-Centre Research Ethics 

Committee for Scotland (Wave 1: MREC/01/0/56), the 

Lothian Research Ethics Committee (Wave 1: 

LREC/2003/2/29). Written informed consent was 

obtained from all individuals. LBC methylation data 

have been submitted to the European Genome-phenome 

Archive under accession number EGAS00001000910. 

 

DNA methylation quantification 

As described in [34], DNA was extracted from 514 

whole blood samples in LBC1921 and from 1,004 

samples in LBC1936. Raw intensity data were 

backgroundcorrected and methylation beta-values 

generated using the R minfi package [18]. Quality 

control analysis was performed to remove probes with a 

low (<95%) detection rate at P <0.01. Manual 

inspection of the array control probe signals was used to 

identify and remove low quality samples. The Illumina-

recommended threshold was used to eliminate samples 

with a low call rate (samples with <450,000 probes 

detected at P <0.01). As SNP genotyping was 

previously performed on LBC samples, genotypes 

derived from the 65 SNP control probes on the 

methylation array using the wateRmelon package [35] 

were compared to those obtained from the genotyping 

array to ensure sample integrity. Samples with a low 

match of genotypes with SNP control probes, which 

could indicate sample contamination or mix-up, were 

excluded (n = 9). Moreover, eight subjects whose 

predicted sex, based on XY probes, did not match 

reported sex were also excluded. 

https://www.blsa.nih.gov/
https://www.blsa.nih.gov/
http://www.lothianbirthcohort.ed.ac.uk/
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Study 9: Normative Aging Study  

 

The Normative Aging Study (NAS) is a closed and 

ongoing cohort established in 1963 by the U.S. 

Veterans Administration in the Greater Boston Area 

[36]. The participants were aged 21–82 years and were 

free of any known chronic diseases at enrollment. They 

have undergone health examinations in a clinical 

center, including blood collection, every 3–5 years. We 

only analyzed participants who self-identify as White 

(98% of our samples). DNA methylation arrays were 

profiled in 1455 blood samples across 751 participants 

from first to 4th visit. Of the blood samples, 82 were 

entirely removed from our study based on our quality 

control for missingness in CpG sites (number of  

sites > 5000), yielding 732 participants (1373 blood 

samples) remained in our study. All study participants 

provided written informed consent before enrollment 

and sample collection. This study was approved by the 

Harvard T.H. Chan School of Public Health and the 

Institutional Review Boards of the Department of 

Veterans Affairs. 

 

DNA methylation quantification 

DNA samples were extracted using the IQAamp DNA 

Blood Kit (Qiagen, CA, U.S.) from the buffy coat of the 

whole blood collected between 1999 and 2013. We 

measured DNAm by the Illumina Infinium Human 

Methylation450K BeadChip (450 K; Illumina Inc., San 

Diego, CA, U.S.), which provides information on ~ 

485,000 CpG sites. To minimize batch effects, we 

randomized the samples across 450 K BeadChip and 

96-well plates based on a two-stage age-stratified 

algorithm so that age distributed similarly across plates 

[37]. Quality control analysis was quided by detection P 

values. More details for quality control can be found in 

the study from Wang et al. [38]. 

 

Saliva study: NHLBI Growth Health Study Cohort 

 

The NHLBI Growth and Health Study (NGHS) cohort 

[39] was a longitudinal study conducted from 1985 to 

2000 that investigated the racial differences in factors 

relating to the development of obesity in Black  

and White pre-adolescent girls. The study initially 

recruited girls 9 and 10 years of age from Richmond 

(CA, USA), Cincinnati (OH, USA), and Washington 

(D.C., USA). The NGHS Contra Costa County cohort 

(n = 887) was recruited in 1987-1988 from public and 

parochial schools in the Richmond Unified School 

District area. The area was chosen due to census data 

that showed approximately equal percentages of Black 

and White children with the smallest degree of income 

and occupational disparity between races. A 30-year 

follow-up of the Contra Costa County cohort was 

conducted in 2016 [39], enrolling eligible Black  

(n = 307) and White (n = 317) women from the original 

cohort approximately at 39 to 42 years of age to assess 

midlife health and well-being. Eligibility criteria 

included not being pregnant at the time of recruitment, 

not experiencing a pregnancy, miscarriage, or abortion 

in the three months prior to recruitment, and not living 

abroad, being incarcerated, or being otherwise 

institutionalized. Consenting participants participated in 

a baseline survey as well as biospecimen collection, 

which included saliva collection. 
 

DNA methylation quantification  

Methylation arrays were profiled in saliva samples from 

688 individuals including mothers (n=442) and their 

most recent children (n=246). The saliva samples were 

analyzed at the Semel Institute UCLA Neurosciences 

Genomics Core (UNGC) using the Illumina 850k 

BeadChip. Genomic DNA was isolated using 

temperature denaturation and subjected to bisulfite 

conversion, PCR amplification, and DNA sequencing 

(EZ DNA Methylation-Gold Kit, Zymo Research). Of 

the 442 mothers, 10 women missing for ethnic status, 

with low confidence in the estimate of chronological 

age, or technical outliers were removed from our 

analysis, yielding 432 mothers (218 White and 214 

Black) remained in our study. 

 

Supplementary Methods: Estimation of blood 

cell counts based on DNAm levels 
 

We estimated blood cell counts using two different 

software tools. First, Houseman’s estimation method 

[40] was used to estimate the proportions of CD8+ T 

cells, CD4+ T, natural killer, B cells, and granulocytes 

(mainly neutrophils). Second, the Horvath blood cell 

estimation method, implemented in the advanced 

analysis option of the epigenetic clock software [41, 

42], was used to estimate the percentage of exhausted 

CD8+ T cells (defined as CD28-CD45RA-), the number 

(count) of naïve CD8+ T cells (defined as 

CD45RA+CCR7+) and plasma blasts cells. We and 

others have shown that the estimated blood cell counts 

have moderately high correlations with corresponding 

flow cytometric measures [40, 43]. 
 

Supplementary Figures 
 

In the figures, we use abbreviations for the names of our 

study cohorts as the following: FHS train and test 

datasets, Women’s Health Initiatives (WHI) BA23, 

WHI EMPC, Jackson Heart Study (JHS), InCHIANTI 

(baseline and the third follow-up), Baltimore 

Longitudinal Study of Aging (BLSA), Lothian Birth 

Cohort 1921 (LBC21) and LBC 1936 (LBC36), and 

Normative Aging Study (NAS). The three racial/ethnic 

groups (notations) in our study cohorts are Caucasian 
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(White), African American (AfricanA) and Hispanic 

(Hispanic). 
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