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eMETHODS. Cohort Descriptions 

A summary of the major cohort characteristics can be found in Table 1 of the manuscript.  A 

detailed description of each cohort is also included below. 

Atherosclerosis Risk in Communities (ARIC) 

The Atherosclerosis Risk in Communities (ARIC) Study, sponsored by the National Heart, Lung 

and Blood Institute (NHLBI), is a prospective epidemiologic study conducted in four U.S. 

communities: Forsyth County, NC; Jackson, MS; the northwest suburbs of Minneapolis, MN; and 

Washington County, MD. A full description of the study has been published previously.1  ARIC 

is designed to investigate the etiology and natural history of atherosclerosis, the etiology of 

clinical atherosclerotic diseases, and variation in cardiovascular risk factors, medical care and 

disease by race, gender, location, and date.  

A total of 15,792 participants (55% female and 27% African American) aged 45–64 years were 

recruited between 1987 and 1989 and underwent extensive interview and examination, including 

collection of medical, social and demographic data. The baseline visit was conducted between 

1987–1989, the second visit in 1990–1992, the third visit in 1993–1995, the fourth visit in 1996–

1998, and the fifth visit in 2011–2013. Follow-up is also conducted yearly by telephone to 

maintain contact with participants and to assess the health status of the cohort. A total of 4,266 

African Americans were enrolled in Jackson, Mississippi, and Forsyth County, North Carolina.2   

The current study included 3,402 African-American subjects from ARIC who had provided 

consent for genetic studies and who had sufficient genetic material and data, all of whom were 

directly genotyped for rs334. 

At each study visit, participants provided information on demographics and medical history, 

underwent blood pressure measurements and provided blood and/or urine samples. Systolic and 



© 2014 American Medical Association. All rights reserved. 
 

diastolic blood pressures (BP) were recorded as an average of two of three seated measurements. 

Hypertension was defined as systolic BP≥140 mmHg, diastolic BP≥90 mmHg, or self-reported 

use of antihypertensive medication. Body mass index (kg/m2) was calculated from weight and 

height measurements. Diabetes was defined as fasting glucose≥126 mg/dl, nonfasting 

glucose≥200 mg/dl, self-reported physician diagnosis of diabetes, or self-reported use of oral 

hypoglycemic medication or insulin.2 

Serum creatinine was measured at ARIC visits 1, 2, 4, and 5 via a modified kinetic Jaffé method. 

All values were calibrated to the Cleveland Clinic laboratory. Cystatin C was measured using the 

Siemens Healthcare Diagnostics BN II System (www.medical.siemens.com) by an 

immunonephelometric assay from samples collected at visits 2, 4 and 5.3, 4  
Albuminuria was 

assessed by urinary albumin-to-creatinine ratio (UACR) at visit 4 and 5. Urinary albumin was 

measured by a nephelometric method on either the Dade Behring BN 100 (Dade Behring Inc, 

www.dadebehring.com) or the Beckman Nephelometer (Beckman Coulter Inc, 

www.beckmancoulter.com). Urinary creatinine was measured using the Jaffé method.2  Both 

analytes were measured at the University of Minnesota Physician Outreach Laboratories. UACR 

was computed by dividing urinary albumin by urinary creatinine (mg/g) with albuminuria defined 

as UACR≥30 mg/g. 

Jackson Heart Study (JHS) 

The JHS is a single-site, prospective, population-based study designed to explore the 

environmental, behavioral, and genetic factors that influence the development of cardiovascular 

disease (CVD) among African Americans. A total of 5,301 women and men between the ages of 

21 and 94 were recruited between 2000 and 2004 from a tri-county area of Mississippi: Hinds, 

Madison, and Rankin Counties. Participants were recruited from four sources, including (1) 

randomly sampled households from a commercial listing; (2) ARIC participants; (3) a structured 

volunteer sample that was designed to mirror the eligible population; and (4) a nested family 

http://www.beckmancoulter.com/
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cohort. Of the enrolled participants, 3,630 were recruited uniquely to JHS and did not participate 

in ARIC.  Overviews of the JHS including the sampling and recruitment, sociocultural, and 

laboratory methods have been described previously.
5-8

  All of the participants provided written 

informed consent. Participants were between 35 and 84 years old, and members of the family 

cohort were ≥ 21 years old when consent for genetic testing was obtained and blood was drawn 

for DNA extraction.  

 

For the current study, participants who were enrolled in both JHS and ARIC were analyzed as 

part of the ARIC cohort only.  A total of 2,105 subjects were included in the current JHS analysis. 

Among these, rs334 was assessed by direct sequencing in 2,063 (98%) and was imputed in the 

remainder.  

 

The baseline examination consisted of a home interview, self-administered questionnaires, and a 

clinic visit. Medications taken in the prior 2 weeks were brought to clinic and transcribed 

verbatim with subsequent coding by a pharmacist. After an overnight fast, anthropometric and 

seated blood pressure measurements were obtained and venipuncture/urine collection was 

performed in accordance with the National Committee for Clinical Laboratory Standards. Blood 

pressure was measured by trained technicians using a Hawksley random zero manometer and 

determined by the arithmetic average of two readings taken 1 minute apart after a five-minute 

rest.
9
 

 

All baseline participants were requested to contribute a 24-hour urine collection. Because some 

participants did not agree to the 24-hour urine collection, spot urine collections were later added 

to the protocol. Urine albumin and creatinine concentrations were obtained for each collection 

method. Urine albumin was measured using a human albumin kit (Dade Behring, Newark, 

Delaware) on a Dade Behring BN II nephelometer. Biochemical testing for serum and urine 
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creatinine was performed at the University of Mississippi Medical Center Laboratory using a 

multi-point enzymatic spectrophotometric assay (Vitros CREA dry reaction slides on a Vitros 950 

Ortho-Clinical Diagnostics analyzer, Raritan, New Jersey).
6 
 Creatinine values were 

biochemically calibrated to Cleveland Clinic-equivalent Minnesota Beckman CX3 assay for 

analysis purposes.  Participants have attended three examinations, including Exam 1 (2000–

2004), Exam 2 (2005–2008), and Exam 3 (2009–2012). Spot and 24-hour urine collections 

occurred during Exam 1, and spot urine samples were collected in Exams 2 and 3. Serum 

creatinine was measured in Exams 1 and 3.
10

   

 

Women’s Health Initiative (WHI) 

WHI is one of the largest prospective population-based cohort study investigating post-

menopausal women’s health in the U.S. A total of 161,808 women aged 50–79 years old were 

recruited from 40 U.S. clinical centers between 1993 and 1998 to participate in the observational 

study (OS) and in clinical trials (CT): postmenopausal hormone therapy (estrogen alone or 

estrogen plus progestin), a calcium and vitamin D supplement trial, and a dietary modification 

trial.11 
  A diverse population including 26,045 (17%) women from minority groups were 

recruited from 1993-1998 at 40 clinical centers across the U.S. Recruitment was done through 

mass mailing to age-eligible women obtained from voter registration, driver’s license and Health 

Care Financing Administration or other insurance list, with emphasis on recruitment of minorities 

and older women. Exclusions included participation in other randomized trials, predicted survival 

< 3 years, alcoholism, drug dependency, mental illness, and dementia. For the clinical trial, 

women were ineligible if they had a systolic BP > 200 mm Hg or diastolic BP > 105 mm Hg, a 

history of hypertriglyceridemia or endometrial cancer.  

A total of 8,000 subjects from WHI were included in the current study, of which 567 were 

directly genotyped for rs334 via sequencing and the rest were imputed. 
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Serum creatinine was measured on stored serum samples from the baseline examination (1993-

1998) and again during a follow-up exam in 2012 on blood samples collected from a subset of 

2,139 of African American study participants. Serum creatinine was measured at the University 

of Minnesota using the Creatinine plus reagent (Roche Diagnostics, Indianapolis, IN 46250) on 

the Roche Modular P Chemistry analyzer (Roche Diagnostics Corporation). The results of this 

method have been calibrated to be traceable to isotope dilution mass spectrometry reference 

method. To control for any potential drift over time, the accuracy of the assay is regularly 

monitored using NIST Standard Reference Material 967 which is traceable to isotope dilution 

mass spectrometry reference method. 

Multi-Ethnic Study of Atherosclerosis (MESA) 

The MESA study was designed to investigate the correlates of subclinical CVD progression in a 

longitudinal multi-ethnic cohort free of CVD at baseline. Detailed methods of MESA have been 

reported previously.12  Participants were excluded if they had physician-diagnosed cardiovascular 

disease prior to enrollment, including angina, myocardial infarction, heart failure, stroke or TIA, 

resuscitated cardiac arrest or a cardiovascular intervention (e.g., CABG, angioplasty, valve 

replacement, or pacemaker/defibrillator placement). Pre-specified recruitment plans identified 

four racial/ethnic groups (White European-American, African-American, Hispanic-American, 

and Chinese-American) for enrollment, with targeted oversampling of minority groups to enhance 

statistical power. Between July 2000 and August 2002, a total of 10,966 individuals were 

screened, and 6,814 individuals self-identified as white, African-American, Hispanic, or Chinese 

who were aged 45-84 years were deemed eligible and enrolled in MESA from 6 centers in the 

United States (Baltimore, MD; Chicago, IL; Forsyth County, NC; Los Angeles, CA; New York, 

NY; and St. Paul, MN).  
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A total of 1,620 subjects were included in the current study, of which 146 were directly 

genotyped for rs334 via sequencing and the rest were imputed. 

Participant characteristics were obtained from data collected at the enrollment visit from physical 

measures, standardized questionnaires, and laboratory tests. These included demographic 

information (age, sex, race/ethnicity), medical history, medications, and alcohol, and tobacco use. 

Resting blood pressure was determined by taking three measurements with the participant in the 

seated position. Systolic and diastolic blood pressures were recorded as the average value of the 

last two measurements from both the first and second study examinations. Participants have 

returned for 4 visits, in 2002–2004 (exam 2), 2004–2005 (exam 3) 2005–2007 (exam 4), and 

2011–2012 (exam 5). Serum creatinine was measured at exams 1, 3, 4, and 5 Serum creatinine 

was measured using a colorimetric method (Johnson & Johnson Clinical Diagnostics Inc., 

www.orthoclinical.com) with a CV of 2.2%. Cystatin C was measured at exam 5 using a BNII 

nephelometer on fasting plasma specimens (N Latex Cystatin C; Dade Behring Inc).. Urine 

albumin (in micrograms/mL) to creatinine (milligrams/mL) ratio (UACR) was measured on a 

single spot sample at exams 1, 3, and 5. 

Coronary Artery Risk Development in Young Adults (CARDIA) 

The of Coronary Artery Risk Development in Young Adults (CARDIA) study is a prospective, 

multi-center study of the natural history and etiology of CVD in a bi-racial population. Study 

design details have been previously published.
13 

  Briefly, a cohort of healthy young adults from 

the community, age 18–30 at the time of enrolment, balanced by race (black and white) and sex 

was recruited by telephone or door-to-door between 1985 and 1986 from four participating sites: 

Birmingham, AL; Chicago, IL; Minneapolis, MN; and Oakland, CA from the membership of the 

Kaiser-Permanente Health Plan. In order to be enrolled in CARDIA, participants had to be free of 

any chronic disease. The initial examination included 5,115 participants selectively recruited to 

http://www.orthoclinical.com/
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represent proportionate racial, gender, age, and education groups from each of the four 

communities. Each participant’s age, race, and sex were self-reported during the recruitment 

phase and verified during the baseline clinic visit. Follow-up examinations occurred at Year 2, 5, 

7, 10, 15, 20, and 25. Systolic and diastolic blood pressure were defined as average of the second 

and third of three measurements taken at 1-min intervals after a 5-min rest.  

 

A total of 848 subjects from CARDIA were included in the current study, of which 15 were 

directly genotyped for rs334 via sequencing and the rest were imputed. 

 

At baseline and at years 10, 15, and 20 of study visits, serum creatinine was measured by 

nephelometry at University of Minnesota. Seventeen years after baseline, a random sample of 

baseline samples was re-run using the method used at year 15 (N=103). At 23 years after 

baseline, stored samples from years 10 (N=197), 15 (N=198), and 20 (N=187) were re-run and 

calibrated to National Institute of Standards and Technology standards as recommended by the 

National Kidney Disease Education Program Laboratory Working Group. Urine 

albumin/creatinine ratio was measured from a single, untimed (spot) urine sample collected at 

examinations at years 10, 15, and 20 using a nephelometric procedure with a specific anti-

albumin monoclonal antibody, and creatinine was assessed with the Jaffe method. All urine 

albumin-to-creatinine ratios were expressed in milligrams per gram creatinine.
14

   Cystatin C was 

measured at examination years 10, 15, and 20 from frozen samples by nephelometer using the N 

Latex Cystatin C kit (Dade Behring, now Siemens). All cystatin C measurements were performed 

simultaneously at the University of Minnesota (coefficient of variation 4.0%). The assay was 

calibrated for drift by re-assaying frozen serum samples from 48 participants using the Gentian 

Cystatin C Immunoassay and calibrated to international standards. Initial cystatin C assays were 

on average 12% lower prior to calibration.  

 



© 2014 American Medical Association. All rights reserved. 
 

Genotyping for rs334 sickle cell mutation 

Genotype data for rs334 encoding the sickle cell mutation (HBB p.Glu7Val) were obtained using 

one of 3 methods: custom genotyping, exome sequencing, or by imputation into the remaining 

sample of African Americans with genome-wide genotyping (Affymetrix 6.0).  These methods 

are detailed further below. 

 1.  Custom genotyping of rs334 in ARIC cohort 

Direct genotype data for the rs334 variant were obtained by custom genotyping from the ARIC 

study. At ARIC visits, staff drew and processed blood samples, and DNA was isolated using 

Gentra Puregene Blood Kits according to the manufacturer’s instructions (Qiagen, Inc., Valencia, 

CA; www.qiagen.com). Carriers of HbS were identified from biallelic variation [missense change 

(Glu7Ala)] in the single nucleotide polymorphism rs334. Carriers of HbC were identified from 

rs33930165 [missense change (Glu7Lys)]. Genotyping was performed using functionally tested 

TaqMan® SNP Genotyping Assays in accordance with manufacturer protocols (Life 

Technologies, Grand Island, NY; www.lifetechnologies.com). The following custom primer and 

probe sequences were used to capture biallelic variation:  rs334 (A/T) Forward-

TCAAACAGACACCATGGTGCAT, Reverse-CCCCACAGGGCAGTAACG, VIC-

CTGACTCCTGAGGAGAA-MGB, 6FAM-CTGACTCCTGTGGAGAA-MGB; and rs33930165 

(A/G) Forward-AAACAGACACCATGGTGCATCT, Reverse-CCCCACAGGGCAGTAACG, 

VIC-CAGACTTCTCCTTAGGAGTC-MGB, 6FAM-ACTTCTCCTCAGGAGTC-MGB 

(designed on complement strand). PCR product in a 5.5 µL reaction volume was amplified 

utilizing 0.9 µM of each forward and reverse primer, 0.2 µM of each FAM and VIC sequence-

specific probe, 3 ng DNA, and 1X TaqMan Universal PCR Master Mix containing AmpliTaq 

Gold DNA Polymerase and no AmpErase UNG. After an initial step of 10 min at 95ºC, the 

products were amplified using 50 cycles of 15 s at 92ºC and 1 min at 60ºC. Allele detection and 
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genotype calling were performed using the ABI 7900HT and the Sequence Detection System 

software (Life Technologies, formerly Applied Biosystems). Quality control measures utilized a 

blind duplicate program in which 5% of samples were re-genotyped at random. 

DNA sequencing had also been performed on 2,768 overlapping individuals using Illumina 

HiSeqs after exome capture with NimbleGen's VChrome2.1. Genotypes were derived using 

Mercury,15 and sequencing results for HbS and HbC were compared with TaqMan results. 

Genotyping of 43 individuals with discordant genotypes (HbS N=36 and HbC N=10; 3 

individuals were discrepant at both sites) was repeated and 288 samples that had previously been 

genotyped were also included to establish clustering patterns. Discrepancies were adjudicated by 

review of quality control data and re-genotyping to yield the final HbS and HbC classifications. 

2. Exome Sequencing 

Exome sequencing was performed through the National Heart, Lung, and Blood Institute 

(NHLBI) Exome Sequencing Project (ESP) in 1,095 African American study participants from 

CARDIA (N=15), MESA (N=146), JHS (N=367), and WHI (N=567).  Exome sequencing was 

performed in additional JHS samples either through the NHLBI Minority Health Genomics and 

Translational Research Bio-Repository Database (MH-GRID) (N=311) as described in Fu et al.,16 

or through the National Institute of Diabetes and Digestive and Kidney Diseases (NIDDK) Type 

2 Diabetes Genetic Exploration by Next-Generation Sequencing in Multi-Ethnic Samples (T2D-

GENES) (N=571).17  In all three exome sequencing projects (ESP, MH-GRID, and T2D-

GENES), the rs334 variant was covered at high depth (mean sequencing depth = 131).  

Additional exome sequencing for JHS was also provided by an NHLBI funded study to Dr. Sekar 

Kathiresan (N=814).  All samples were exome sequenced at either the Broad Institute or 

University of Washington and processed using the Genome Analysis ToolKit. Variant detection 

and genotyping were performed on both exomes and flanking 50bp of intronic sequence using the 
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GATK v3 Haplotype Caller with recommended options 

(www.broadinstitute.org/gatk/guide/article?id=3893). Variant recalibration was run with the 

GATK using the recommended resources and thresholds. Only VQRS PASS sites were used for 

further analysis.  rs334 was captured by all the sequencing target sets. Samples were checked on 

their total number of variants, observed number of singletons and doubletons,Ti/Tv ratio, 

Het/Hom ratio, missingness, contamination statistics, and non-reference concordance with 

available exome chip data. Outlier samples (~1.5%) were excluded.  

3. Genotype imputation of rs334 

Imputation of the rs334 variant was carried out as previously described.18, 19 
 Briefly, 2,163 

participants (1,692 AAs, 471 EAs) from ESP with Affymetrix 6.0 genome-wide genotyping data 

were selected to form an imputation reference panel. The imputation target panel consisted of 

9,782 AAs from WHI, MESA, CARDIA, and JHS, to include in this analysis. Standard quality 

control measures were performed.18, 20  
Both target and reference panels were pre-phased using 

BEAGLE5. The reference panel was then imputed into the target using minimac.21 
 The 

imputation quality score Rsq (which is equivalent to the squared correlation between proximal 

imputed and genotyped SNP) was 0.86. Individuals with the rs334 genotype derived via 

imputation were coded as having 0, 1, or 2 risk alleles using the most probable genotype. The 

allelic dosage association method has been shown to provide an effective, powerful, and robust 

approach for imputed genotype data.22 

Using N=1,647 samples with both exome sequence and imputed genotype data from JHS, we 

validated our imputed genotypes (Table S1). The kappa correlation for sequenced and imputed 

values was 0.91(95% CI 0.87-0.95).  

Sensitivity Analysis 
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Sensitivity analysis for the primary outcomes in the study was performed using JHS and ARIC 

only, the two cohorts with the highest percentage of directly genotyped data (98% and 100%, 

respectively).  The results are shown in Table S2.  The pooled effect sizes for CKD, incident 

CKD, decline in eGFR, and albuminuria were similar using JHS and ARIC alone compared to the 

meta-analyzed results using all cohorts.  

  



© 2014 American Medical Association. All rights reserved. 
 

eREFERENCES  

1. The atherosclerosis risk in communities (ARIC) study: Design and objectives. the ARIC 

investigators. Am J Epidemiol. 1989;129(4):687-702.  

2. Foster MC, Coresh J, Fornage M, et al. APOL1 variants associate with increased risk of CKD 

among african americans. J Am Soc Nephrol. 2013;24(9):1484-1491.  

3. Astor BC, Shafi T, Hoogeveen RC, et al. Novel markers of kidney function as predictors of 

ESRD, cardiovascular disease, and mortality in the general population. Am J Kidney Dis. 

2012;59(5):653-662.  

4. Waheed S, Matsushita K, Sang Y, et al. Combined association of albuminuria and cystatin 

C-based estimated GFR with mortality, coronary heart disease, and heart failure outcomes: 

The atherosclerosis risk in communities (ARIC) study. Am J Kidney Dis. 2012;60(2):207-216.  

5. Taylor HA,Jr. The jackson heart study: An overview. Ethn Dis. 2005;15(4 Suppl 6):S6-1-3.  

6. Carpenter MA, Crow R, Steffes M, et al. Laboratory, reading center, and coordinating 

center data management methods in the jackson heart study. Am J Med Sci. 

2004;328(3):131-144.  

7. Fuqua SR, Wyatt SB, Andrew ME, et al. Recruiting african-american research participation 

in the jackson heart study: Methods, response rates, and sample description. Ethn Dis. 

2005;15(4 Suppl 6):S6-18-29.  

8. Payne TJ, Wyatt SB, Mosley TH, et al. Sociocultural methods in the jackson heart study: 

Conceptual and descriptive overview. Ethn Dis. 2005;15(4 Suppl 6):S6-38-48.  

9. Wyatt SB, Akylbekova EL, Wofford MR, et al. Prevalence, awareness, treatment, and 

control of hypertension in the jackson heart study. Hypertension. 2008;51(3):650-656.   

10. Flessner MF, Wyatt SB, Akylbekova EL, et al. Prevalence and awareness of CKD among 

african americans: The jackson heart study. Am J Kidney Dis. 2009;53(2):238-247.  



© 2014 American Medical Association. All rights reserved. 
 

11. Design of the women's health initiative clinical trial and observational study. the 

women's health initiative study group. Control Clin Trials. 1998;19(1):61-109.  

12. Bild DE, Bluemke DA, Burke GL, et al. Multi-ethnic study of atherosclerosis: Objectives 

and design. Am J Epidemiol. 2002;156(9):871-881.  

13. Friedman GD, Cutter GR, Donahue RP, et al. CARDIA: Study design, recruitment, and 

some characteristics of the examined subjects. J Clin Epidemiol. 1988;41(11):1105-1116.  

14. Myers GL, Miller WG, Coresh J, et al. Recommendations for improving serum creatinine 

measurement: A report from the laboratory working group of the national kidney disease 

education program. Clin Chem. 2006;52(1):5-18.  

15. Reid JG, Carroll A, Veeraraghavan N, et al. Launching genomics into the cloud: 

Deployment of mercury, a next generation sequence analysis pipeline. BMC Bioinformatics. 

2014;15:30-2105-15-30.  

16. Fu W, O'Connor TD, Jun G, et al. Analysis of 6,515 exomes reveals the recent origin of 

most human protein-coding variants. Nature. 2013;493(7431):216-220.  

17. SIGMA Type 2 Diabetes Consortium, Williams AL, Jacobs SB, et al. Sequence variants in 

SLC16A11 are a common risk factor for type 2 diabetes in mexico. Nature. 

2014;506(7486):97-101.  

18. Auer PL, Johnsen JM, Johnson AD, et al. Imputation of exome sequence variants into 

population- based samples and blood-cell-trait-associated loci in african americans: NHLBI 

GO exome sequencing project. Am J Hum Genet. 2012;91(5):794-808.  

19. Duan Q, Liu EY, Auer PL, et al. Imputation of coding variants in african americans: Better 

performance using data from the exome sequencing project. Bioinformatics. 2013 [Epub 

ahead of print].   



© 2014 American Medical Association. All rights reserved. 
 

20. Lettre G, Palmer CD, Young T, et al. Genome-wide association study of coronary heart 

disease and its risk factors in 8,090 african americans: The NHLBI CARe project. PLoS Genet. 

2011;7(2):e1001300.  

21. Howie B, Fuchsberger C, Stephens M, Marchini J, Abecasis GR. Fast and accurate 

genotype imputation in genome-wide association studies through pre-phasing. Nat Genet. 

2012;44(8):955-959.  

22. Marchini J, Howie B. Genotype imputation for genome-wide association studies. Nat Rev 

Genet. 2010;11(7):499-511.  

 



© 2014 American Medical Association. All rights reserved. 
 

eTABLES 

eTable 1: Cross tabulation of imputed genotypes versus genotypes via sequencing, for the 

rs334 variant in 1,647 samples from JHS. 

  

rs334 via 

imputation 

rs334 via sequencing 

 HbAA HbAS HbSS Total 

HbAA 1,516 5 0 1,521 

HbAS 15 110 0 125 

HbSS 0 0 1 1 

Total 1,531 115 1 1,647 
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eTable 2: Sensitivity analysis for primary outcomes using JHS/ARIC data only 

Outcome JHS ARIC Meta-analysis 

of JHS/ARIC 

only 

Meta-analysis 

 of all cohorts 

 Non-

carriers 

Carrie

rs 

Non-

carriers 

Carrie

rs 

Non-

carriers 

Carrie

rs 

Non-

carriers 

Carrie

rs 

CKDCr 

(N, %) 

180 (9.3) 26 

(15.9) 

574 

(18.0) 

56 

(25.8) 

    

Number 

analyzed 

1941 164 3185 217     

Adj. 

OR 

(95% 

CI)  

1 

[Referen

ce] 

2.03 

(1.21

–

3.39) 

1 

[Referen

ce] 

1.57 

(1.14-

2.17) 

1 

[Referen

ce] 

1.69 

(1.28-

2.22) 

1 

[Referen

ce] 

1.57 

(1.34, 

1.84) 

Incident 

CKDCr 

(N, %),  

91 (6.6) 14 

(12.3) 

434 

(13.9) 

46 

(21.8) 

    

Numbe

r 

analyze

d 

1388 114 3118 211     

Adj. 

OR 

(95% 

CI)  

1 

[Referen

ce] 

2.33 

(1.19-

4.59) 

1 

[Referen

ce] 

1.69 

(1.20-

2.39) 

1 

[Referen

ce] 

1.81 

(1.33-

2.45) 

1 

[Referen

ce] 

1.79 

(1.45, 

2.20) 

eGFR 

decline 

(N, %) 

191 

(13.4) 

20 

(16.4) 

849 

(29.9) 

61 

(33.3) 

    

Numbe

r 

analyze

d 

1429 122 2843 183     

Adj. 

OR 

(95% 

CI) 

1 

[Referen

ce] 

1.28  

(0.77-

2.13) 

1 

[Referen

ce] 

1.18 

(0.85-

1.63) 

1 

[Referen

ce] 

1.21 

(0.92-

1.59) 

1 

[Referen

ce] 

1.32 

(1.07, 

1.61) 

Albumin

uria 

327 

(18.3) 

46 

(30.1) 

474 

(22.7) 

42 

(32.3) 

    

Numbe

r 

Analyz

ed 

1790 153 2090 130     

Adj. 

OR 

(95% 

1 

[Referen

ce] 

2.16  

(1.45-

3.21) 

1 

[Referen

ce] 

1.43 

(0.97-

2.10) 

1 

[Referen

ce] 

1.75 

(1.17-

2.62) 

1 

[Referen

ce] 

1.86 

(1.49, 

2.31) 
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CI) 

JHS – Jackson Heart Study, ARIC – Atherosclerosis Risk in Communities Study, OR – 

odds ratio, CI – confidence interval, CKD – chronic kidney disease, eGFR – estimated 

glomerular filtration rate 

CKD (defined as eGFR<60ml/min/1.73m
2
), decline in eGFR (defined as a decrease of > 

3mls/min/1.73m
2
 per year), albuminuria (defined as spot urine albumin-creatinine 

ratio>30mg/g or albumin excretion rate>30mg/24 hours) All ORs were generated using 

model 2 adjusting for age, sex, clinic or region, African genetic ancestry, diabetes, and 

hypertension. 

 


