
CLINICAL EPIDEMIOLOGY www.jasn.org

Cardiovascular Risk Factors in CKD Associate with
Both ESRD and Mortality

Paul Muntner,*† Suzanne E. Judd,‡ Liyan Gao,† Orlando M. Gutiérrez,*† Dana V. Rizk,†

William McClellan,§ Mary Cushman,| and David G. Warnock†

*Department of Epidemiology, †Division of Nephrology, Department of Medicine, and ‡Department of Biostatistics,
University of Alabama, Birmingham, Alabama; §Department of Epidemiology, Emory University, Atlanta, Georgia; and
|Department of Medicine, University of Vermont, Burlington, Vermont

ABSTRACT
The American Heart Association’s Life’s Simple 7 initiative allows individuals to assess health factors (BP,
cholesterol, and glucose) and health behaviors (cigarette smoking, physical activity, diet, and body mass
index) to promote improved cardiovascular health. Because several cardiovascular risk factors also asso-
ciate with progressive kidney disease, Life’s Simple 7 may also inform an individual’s risk for ESRD. Here,
we investigated the association of Life’s Simple 7 components with both ESRD incidence and all-cause
mortality among 3093 participants with an estimated GFR (eGFR) ,60 ml/min per 1.73 m2 from the
population-based Reasons for Geographic and Racial Differences in Stroke (REGARDS) Study. During a
median 4 years of follow-up, 160 participants developed ESRD, and 610 participants died. Compared with
individuals who had zero or one of the Life’s Simple 7 components in the ideal range, those individuals
with two, three, and four ideal factors had progressively lower risks for ESRD; furthermore, no participant
with five to seven ideal factors developed ESRD. The risk for all-cause mortality exhibited a similar trend.
Adjusting for eGFR and albuminuria, however, completely attenuated the associations between the num-
ber of ideal factors and the risks for both ESRD and all-cause mortality. In conclusion, a favorable cardio-
vascular risk profile among individuals with CKD associates with a reduced risk for ESRD andmortality, but
whether the severity of kidney disease confounds or mediates this association requires additional inves-
tigation.
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Over 15 million US adults have moderate-to-severe
CKD, defined as an estimated GFR (eGFR) ,60
ml/min per 1.73 m2.1,2 Individuals with moderate-
to-severe CKDhave a high risk for ESRD,3,4 which is
associated with poor quality of life and high mor-
tality. Identifyingmodifiable risk factors for ESRD is
an important public health priority.5,6

In 2010, the American Heart Association de-
veloped a metric, Life’s Simple 7, for defining ideal
cardiovascular health.7 This metric includes four
health behaviors (body mass index, physical
activity, a healthy diet, and cigarette smoking) and
three health factors (BP, cholesterol, and glucose)
for a total of seven components. In addition to de-
fining ideal cardiovascular health, this metric is
intended to capture the entire spectrum of cardio-
vascular health.

The burden of cardiovascular disease risk factors
is high among individuals with CKD.8,9 Although
diabetes and hypertension are well established risk
factors for ESRD, there are few data on the associ-
ation between other health behaviors and health
factors and the incidence of ESRD.10,11 Also, few
data are available on the relationship between hav-
ing an ideal risk factor profile using a composite
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measure and reduced ESRD risk. Therefore, we determined
the association between the individual factors that make up
the Life’s Simple 7 and the incidence of ESRD among par-
ticipants with CKD in a large population-based cohort, the
Reasons for Geographic and Racial Differences in Stroke
(REGARDS) Study. We also determined the relationship be-
tween composite levels of the four health behaviors, three
health factors, and all seven factors and ESRD risk. In second-
ary analyses, the association between Life’s Simple 7 and all-
cause mortality was assessed.

RESULTS

Participant Characteristics
Sociodemographic factors and levels of health behaviors,
health factors, eGFR, and albuminuria at baseline arepresented
in Table 1. The mean age of the study sample was 72.2 years,
42% were African American, and 45% were men. Mean eGFR
and geometric mean albuminuria are provided by each Life
Simple 7 health behavior and health factor level in Supple-
mental Table 1. The distribution of poor, intermediate, and
ideal Life’s Simple 7 factors is presented in Figure 1. Ideal levels
of the Life’s Simple 7 factors were 89% for smoking, 23% for
physical activity, 24% for body mass index, 0% for diet, 8% for
BP, 31% for cholesterol, and 51% for glucose. Overall, 2%,
25%, 34%, 25%, 11%, and 3%of the population had zero, one,
two, three, four, and five or more ideal Life’s Simple 7 factors,
respectively.

ESRD Incidence
Over a median of 4 years of follow-up, 160 participants
developed ESRD. The number of ESRD cases by each Life’s
Simple 7 factor is presented in Supplemental Table 2. For each
Life’s Simple 7 factor except cholesterol, the incidence of ESRD
was highest for individuals with poor levels and lowest among
participants with an ideal level (Table 2). After adjustment for
age, race, sex, geographic region of residence, income, educa-
tion, and history of stroke and coronary heart disease, ideal
levels for physical activity, BP, and glucose were associated
with a lower hazard ratio (HR) for ESRD.

A graded association was present between a higher number
of ideal Life’s Simple 7 factors and a lower incidence rate of
ESRD (Table 3). The association between the number of ideal
Life’s Simple 7 factors and ESRD risk was partially attenuated
by adjustment for eGFR and no longer present after adjust-
ment for log albumin-to-creatinine ratio (Table 4).

Agraded associationwas present betweenhavingmore ideal
health behaviors and a lower ESRD incidence rate (Table 5,
health behaviors). This association remained present after
multivariable adjustment for age, race, sex, geographic region
of residence, income, education, and history of stroke and cor-
onary heart disease. A graded association was also present
between a higher number of ideal health factors and a lower
ESRD incidence rate before and after multivariable adjustment

(Table 5, health factors). The associations between having
more ideal health behaviors and health factors and lower
ESRD risk were completely attenuated by adjustment for
eGFR and albuminuria.

All-Cause Mortality
During a median 4 years of follow-up, 610 deaths occurred.
Aftermultivariable adjustment, theHRs for all-causemortality
were lower for participants with intermediate levels of physical
activity, diet, BP, and glucose and ideal levels of cigarette
smoking, physical activity, and glucose (Supplemental Table
3). Compared with individuals with zero or one ideal Life’s
Simple 7 factors, the multivariable adjusted HRs (95% confi-
dence interval [95% CI]) for all-cause mortality associated
with having two, three, four, and five or more ideal Life’s Sim-
ple 7 factors were 0.85 (95% CI=0.69 to 1.04), 0.74 (95%
CI=0.59 to 0.92), 0.56 (95% CI=0.41 to 0.77), and 0.70
(95% CI=0.40 to 1.22), respectively (Supplemental Table 4).
The association between having more ideal Life’s Simple 7
factors and reduced all-cause mortality was no longer present
after additional adjustment for albuminuria and eGFR (Sup-
plemental Table 5).

DISCUSSION

Patients with ESRD on dialysis have an extraordinarily high
mortality risk.6 The incidence of ESRD has increased mark-
edly over the past several decades, and identifying modifi-
able risk factors for ESRD has important public health im-
plications.6 In the current study, using the American Heart
Association’s Life’s Simple 7 metric, individuals with a bet-
ter cardiovascular disease health profile had a lower inci-
dence of ESRD. Both a better health behavior profile and a
better health factor profile were associated with a lower
ESRD risk. A better cardiovascular disease profile was also
associated with a lower risk of all-cause mortality among
participants with CKD. These associations were attenuated
and no longer present after adjustment for eGFR and albu-
minuria.

The AmericanHeart Association published its Life’s Simple
7 metric as part of a process for defining ideal cardiovascular
health and developing a strategic goal for cardiovascular
health promotion.7 In defining cardiovascular health, the
seven health behaviors and health factors each met several
criteria considered by an expert panel, including being asso-
ciated with a reduced risk for cardiovascular disease and being
consistent with current clinical and public health guidelines.
Also, the seven health factors can be used to define and mon-
itor the prevalence of ideal cardiovascular health in the US
population. Given the low rate of ideal cardiovascular health
amongUS adults, the panel decided to focus on improvements
in cardiovascular health in general. They set the goal for a 20%
overall improvement in the cardiovascular health of all Amer-
icans by 2020.
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Although the components of Life’s Simple 7were chosen for
their association with cardiovascular health, many of the in-
dividual components are associated with ESRD incidence. Di-
abetes and elevated BP are the two leading causes of ESRD
among US adults.11–13 Additionally, in prior studies, current
smoking, higher cholesterol, and higher body mass index lev-
els have been associated with a more rapid decline in kidney

function and a higher risk for ESRD.14–16 The Life’s Simple 7
metric does not consider cumulative exposure to cigarette
smoking and ESRD risk. Future studies are needed to evaluate
the association between pack-years of smoking and its effect
on ESRD. Being physically active has been associated with
better renal function and lower mortality among individuals
with CKD.17 Also, in a recent study, a Western pattern diet

Table 1. Baseline characteristics of REGARDS study participants with an eGFR,60 ml/min per 1.73 m2 by number of ideal
Life’s Simple 7 factors

Characteristic
Overall Population

(n=3093)

Number of Ideal Life’s Simple 7 Factors

0–1 (n=845) 2 (n=1062) 3 (n=767) 4 (n=337) 5–7 (n=82)

Age, yr 72.2 (8.7) 69.8 (8.2) 72.2 (8.6) 73.6 (8.8) 74.7 (8.6) 75.3 (9.3)
African American, % 42.3 54.4 41.1 37.9 30.0 23.2
Men, % 45.1 38.5 44.8 48.2 53.7 51.2
Geographic region, %
Stroke belt 32.6 34.1 33.4 30.1 34.1 23.2
Stroke buckle 20.8 23.0 18.6 22.4 19.6 17.1
Other 46.6 43.0 47.9 47.5 46.3 59.8

Household
income,$20,000/yr, %

24.3 36.3 26.9 23.7 24.7 14.3

Less than high school
education, %

19.2 23.1 18.6 16.8 18.1 14.6

Physically active, % 54.0 36.8 51.0 64.2 74.5 90.2
Current smoker, % 10.5 21.4 8.9 5.1 3.6 0.0
Diet factors
Fish consumption, g/wk 22.0 (29.0) 24.0 (34.6) 21.8 (25.7) 21.0 (28.0) 19.5 (22.8) 26.8 (37.7)
Sodium intake, mg/d 2140 (1015) 2121 (1074) 2202 (1053) 2060 (939) 2175 (981) 2170 (758)
Sugar, mg/d 249 (203.4) 226 (197) 257 (207) 249 (199) 273 (219) 261 (177)
Fruits and vegetables,

cups/wk
4.1 (2.3) 3.9 (2.3) 4.1 (2.3) 4.0 (2.3) 4.2 (2.3) 5.2 (2.4)

Fiber/carbohydrate
intake ratio

0.08 (0.03) 0.08 (0.03) 0.08 (0.03) 0.08 (0.03) 0.08 (0.03) 0.09 (0.03)

Body mass index, kg/m2 29.6 (6.4) 32.5 (6.0) 30.4 (6.1) 27.8 (5.9) 25.0 (4.5) 23.6 (4.3)
Fasting serum glucose,
mg/dl

105 (37) 123 (50) 103 (33) 96 (22) 91 (13) 87 (8)

Antiglycemic
medication use, %

31.2 65.9 31.7 14.6 3.7 1.3

Diabetes mellitus, % 35.1 70.1 33.7 15.7 4.3 1.3
Total cholesterol, mg/dl 186 (43) 190 (48) 189 (43) 184 (42) 180 (33) 169 (31)
Lipid-lowering
medication use, %

46.3 72.4 49.0 33.8 16.2 6.1

Systolic BP, mmHg 130.8 (18) 133 (18) 132 (18) 130 (18) 128 (17) 115 (14)
Diastolic BP, mmHg 75 (11) 75 (11) 75 (10) 75 (11) 73 (10) 69 (10)
Antihypertensive
medication use, %

76.1 90.8 82.7 71.0 58.7 32.1

Hypertension, % 80.8 90.4 85.2 76.3 65.0 31.7
Renin angiotensin
system blockers, %

58.0 69.7 61.5 49.2 43.3 35.4

Coronary heart
disease, %

31.7 38.3 32.0 27.8 25.2 23.2

Stroke, % 13.0 14.7 13.1 12.5 10.1 9.8
eGFR, ml/min
per 1.73 m2

47.1 (10.9) 45.1 (12.0) 46.9 (10.5) 48.4 (10.4) 48.5 (9.8) 50.6 (8.2)

Geometric mean
(95% CI) ACR, mg/g

23.8 (22.3 to 25.4) 39.4 (34.2 to 45.4) 23.5 (21.0 to 26.3) 18.5 (16.4 to 20.8) 14.4 (12.4 to 16.8) 13.7 (10.3 to 18.2)

Supplemental Appendix has listing and definitions of ideal levels for each Life’s Simple 7 factor. ACR, albumin-to-creatinine ratio.
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(higher intake of red and processed meats, saturated fats, and
sweets) was associated with an increased risk for albuminuria
and a rapid decline in eGFR.18 However, few data are available
on physical activity and diet patterns and the incidence of
ESRD. In the current study, higher levels of physical activity
were associated with lower ESRD incidence rates, but no as-
sociation was present between diet and ESRD. Also, the cur-
rent study extends the prior data by combining individual
factors and showing that a better overall cardiovascular disease
health profile is associated with a substantially reduced ESRD

risk. Although the association between
health behaviors and health factors and
ESRD risk was strongest for physical activ-
ity, BP, and glucose, the population attribut-
able risk may be larger for more prevalent
conditions.

The relationship between ideal levels of
Life’s Simple 7 components and ESRD and
mortality risk was explained by lower eGFR
and higher albuminuria. This result sug-
gests that kidney disease may be either a
confounder or a mediator between health
behaviors and health factors and ESRD
risk. Prior studies have shown that many
of the factors in Life’s Simple 7 are associ-
ated with incident CKD.19,20 Therefore,
eGFR and albuminuria may be intermedi-
ates between health behaviors and health
factors and ESRD risk. However, given
the data available in the current study, we
cannot exclude the possibility that they are
confounders. Future studies with repeated
measures of Life’s Simple 7, eGFR, and al-
buminuria with follow-up for ESRD risk
are needed to explore this question further.

Data from the current study were not
available to assess whether changes in car-
diovascular health actually reduce ESRD
risk. A prior trial of patients with diabetes
compared conventional care with an in-
tensive multifactorial intervention aimed
at reducing total and saturated fat intake,
smoking cessation, increasing exercise,
achieving lower BP, and achieving lipid
treatment goals, angiotensin converting
enzyme inhibitor use, and aspirin use for
individuals with peripheral vascular dis-
ease on the development of nephropathy
and incidence and progression of reti-
nopathy and neuropathy.21 Over a mean
follow-up of 7.8 years, the multifactorial
interventionwas associated with a substan-
tially lower incidence of nephropathy
(odds ratio=0.27, 95% CI=0.10 to 0.75),
progression of retinopathy (odds ratio=0.45,

95% CI=0.21 to 0.95), and progression of neuropathy (odds
ratio=0.31, 95%CI=0.12 to 0.78). Over an additional 5 years of
observational follow-up, all-causemortality, cardiovascular dis-
ease, and ESRD were each lower in patients randomized to the
multifactorial intervention.22

The findings from the present analyses should be inter-
preted within the context of known and potential limitations.
Approximately one third of REGARDS Study participants did
not return a Food Frequency Questionnaire (FFQ). We relied
on multiple imputation to fill in data for these participants.

Figure 1. Prevalence of health behaviors and health factors among REGARDS study
participants with an eGFR,60 ml/min per 1.73 m2.

Table 2. Incidence rates and adjusted HRs for ESRD associated with each Life’s
Simple 7 factor

Life Simple 7 Factor
Life Simple 7 Factor Level

Poor Intermediate Ideal

ESRD incidence rates (95% CI)a

Cigarette smoking 19.7 (13.1 to 29.6) —
b 12.4 (10.5 to 14.7)

Physical activity 16.4 (13.3 to 20.2) 11.8 (8.8 to 15.8) 8.7 (5.9 to 12.7)
Body mass index 17.0 (13.7 to 21.1) 10.7 (8.1 to 14.1) 10.4 (7.3 to 14.9)
Diet 11.3 (9.0 to 14.1) 8.8 (5.1 to 15.1) —

BP 23.3 (18.8 to 28.9) 9.5 (7.6 to 11.9) 4.3 (1.6 to 11.4)
Cholesterol 18.2 (12.1 to 27.4) 11.4 (9.2 to 14.2) 14.5 (11.1 to 18.9)
Glucose 22.0 (16.1 to 30.1) 20.1 (16.2 to 25.0) 6.1 (4.5 to8.3)

HR (95% CI)c

Cigarette smoking 1 (reference) — 0.79 (0.50 to 1.23)
Physical activity 1 (reference) 0.66 (0.46 to 0.94) 0.50 (0.32 to 0.78)
Body mass index 1 (reference) 0.80 (0.55 to 1.14) 0.94 (0.61 to 1.44)
Diet 1 (reference) 1.01 (0.50 to 2.04) —

BP 1 (reference) 0.43 (0.32 to 0.60) 0.26 (0.09 to 0.70)
Cholesterol 1 (reference) 0.66 (0.41 to 1.05) 0.83 (0.50 to 1.36)
Glucose 1 (reference) 1.07 (0.73 to 1.56) 0.38 (0.24 to 0.59)

Supplemental Appendix has definitions of poor, intermediate, and ideal levels.
aIncidence rates per 1,000 person-years.
bToo few individuals in these groups to produce incidence rates or HRs.
cHRs are adjusted for age, race, sex, geographic region of residence, income, education, and history of
stroke and coronary heart disease.
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Excluding these individuals yielded similar results. We had
insufficient information in our data to precisely replicate Life’s
Simple 7 metrics for physical activity and diet score. There-
fore, we used a modified definition of these health behaviors.
Only 160 ESRD cases occurred during follow-up. This finding
prevented us from evaluating the joint effect of health behav-
iors and health factors on ESRD risk. Despite these limitations,
the current study has many strengths, including a broad col-
lection of baseline data by standardized questionnaire
administration, a validated dietary questionnaire, anthropo-
metrics, BP measurements, and blood collection. Additional
strengths include the large population-based sample of US
white and black adults enrolled in the REGARDS Study, pro-
spective follow-up for ESRD, and linkage with the US Renal
Data System (USRDS) to identify ESRD cases. Over 95% of
ESRD cases among US adults are captured through the
USRDS.6

In conclusion, in this large population-based sample of US
adults with CKD, a healthier cardiovascular disease risk factor
profile as defined by the American Heart Association’s Life’s
Simple 7 metric was associated with a reduced risk for ESRD.
The reduced risk for ESRD was present for a better health
behavior profile and a better health factor profile.
Furthermore, a better cardiovascular health profile was asso-
ciated with lower risk for all-cause mortality among this pop-
ulation with CKD. Randomized controlled trials are needed to
determine the actual risk reduction benefit that can be ach-
ieved through improvements in health behaviors and health
factors. In the interim, patients with CKD should be encour-
aged to improve their health profile.

CONCISE METHODS

Study Participants
The REGARDS Study is a population-based cohort study of stroke

incidence and cognitive decline among US adults$45 years of age.23

The study was designed to oversample African Americans and resi-

dents from the Southern US states, commonly referred to as the

stroke buckle and stroke belt. Overall, 30,239 African-American

and white adults were enrolled between January of 2003 and October

of 2007. Of the ESRD cases that were eligible for this analysis, 82%

(n=160 of 195 cases) had an eGFR,60 ml/min per 1.73 m2. There-

fore, a priori, we limited this analysis to participants with an

eGFR,60 ml/min per 1.73 m2 at the baseline study visit who were

not receiving renal replacement therapy at baseline (n=3093). The

REGARDS Study protocol was approved by the Institutional Review

Boards at the participating centers, and all participants provided in-

formed consent.

Data Collection
Trained interviewers conducted computer-assisted telephone inter-

views to obtain information on participants’ demographics, cigarette

smoking, physical activity, history of stroke and coronary heart dis-

ease, and use of antihypertensive, antiglycemic, and cholesterol-lowering

medication. Trained and certified health professionals conducted in-

home study visits that included a physical examination, electrocardio-

gram, the collection of a blood sample, and a spot urine sample. Serum

creatinine assays were performed at the University of Vermont and

calibrated against an isotope dilution mass spectroscopic standard.

The Chronic Kidney Disease Epidemiology Collaboration equation

was used to calculate eGFR. Urinary albumin and creatinine were

Table 3. Incidence rates and adjusted HRs for ESRD associated with number of ideal Life’s Simple 7 factors

Number of Ideal Life’s
Simple 7 Factors

Participants (%) N (%) Developing ESRD
Incidence Rate (95% CI) per

1,000 person-yr
HR (95% CI)

0 or 1 27.3 72 (8.5) 22.5 (17.9 to 28.4) 1 (reference)
2 34.3 48 (4.5) 11.4 (9.6 to 15.1) 0.66 (0.46 to 0.96)
3 24.8 29 (3.8) 9.5 (6.6 to 13.7) 0.59 (0.38 to 0.92)
4 10.9 11 (3.3) 7.5 (4.2 to 13.6) 0.52 (0.27 to 0.98)
$5 2.7 0 (0.0) 0 (0 to 0) a

HRs are adjusted for age, race, sex, geographic region of residence, income, education, and history of stroke and coronary heart disease. Supplemental Appendix
has definitions of ideal levels for each Life Simple 7 factor.
aHR could not be estimated, because no incident ESRD events occurred in this group.

Table 4. Adjusted HRs for ESRD associated with number of ideal Life’s Simple 7 factors

Number of Ideal Life’s
Simple 7 Factors

HR (95% CI)

Multivariable Adjusted Multivariable + eGFR Multivariable + Log ACR Multivariable + eGFR and Log ACR

0 or 1 1 (reference) 1 (reference) 1 (reference) 1 (reference)
2 0.66 (0.46 to 0.96) 0.82 (0.56 to 1.20) 1.00 (0.68 to 1.47) 1.16 (0.78 to 1.73)
3 0.59 (0.38 to 0.92) 0.84 (0.54 to 1.32) 1.10 (0.68 to 1.77) 1.26 (0.78 to 2.05)
4 0.52 (0.27 to 0.98) 0.88 (0.46 to 1.68) 1.28 (0.65 to 2.52) 1.31 (0.67 to 2.59)
$5 a a a a

Multivariable adjusted includes age, race, sex, geographic region of residence, income, education, and history of stroke and coronary heart disease. Supplemental
Appendix has definitions of ideal levels for each Life Simple 7 factor. ACR, albumin-to-creatinine ratio.
aHR could not be estimated, because no incident ESRD events occurred in this group.
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measured at the Department of LaboratoryMedicine and Pathology at

the University of Minnesota using the BN ProSpec Nephelometer

from Dade Behring (Marburg, Germany), and this information was

used to calculate the albumin-to-creatinine ratio. At the end of the in-

home examination, the Block 98 FFQwas left with the participants for

self-administration.24,25 Using the FFQ, each participant recorded

food intake for 1 year before their in-home visit.

Life’s Simple 7
Components of Life’s Simple 7 include cigarette smoking, physical

activity, diet, body mass index, BP, cholesterol, and glucose.7 These

components are categorized as being poor, intermediate, or ideal

(Supplemental Appendix). The diet score for Life’s Simple 7 was

based on fish, fruit and vegetable consumption, and sodium, sugar,

and fiber/carbohydrate ratio intake. An ideal diet was defined by

meeting four or five of the following criteria: fish consumption$2

servings/wk, fruit/vegetables$4.5 cups/d, sodium intake,1500 mg/d,

sugar,450 kcal/wk, and fiber/carbohydrate ratio.0.1. Systolic BP

and diastolic BP were measured two times using a standardized pro-

tocol and averaged for the analyses. Total cholesterol was measured

using an enzymatic reaction, and glucose was measured using color-

imetric reflectance spectrophotometry. Consistent with the Life’s

Simple 7 scoring approach, people on treatment who achieved their

goal levels for BP (systolic BP,140 mmHg and diastolic BP,90

mmHg), cholesterol (total cholesterol,200 mg/dl), and glucose (se-

rum glucose,126 mg/dl) were placed in the intermediate health cat-

egory. The goal for systolic/diastolic BP,130/80 mmHg for people

with CKD is controversial and not consistent with the Life’s Simple 7

metric; therefore, it was not used in the current analysis. In addition to

using all 7 factors for a composite Life’s Simple 7 score, the seven

health factors were grouped into two domains (health behaviors: cig-

arette smoking, physical activity, diet, and body mass index; health

factors: BP, cholesterol, and glucose).

Study Outcomes
ESRDwas theprimaryoutcome, andall-causemortalitywas evaluated

as a secondary outcome. ESRD subsequent to the in-home examination

and through August 31, 2009 was assessed by linkage with the USRDS.

The USRDS is a registry of ESRD, and it captures over 95% of incident

cases in the United States.6 All-causemortality through August 31, 2009

was assessed through contact with proxies provided by the participant

on recruitment or during follow-up.

Statistical Analyses
The distribution of each Life’s Simple 7 component as poor, inter-

mediate, and ideal and the percent of participants with zero through

seven ideal factors were calculated. ESRD incidence rates were calcu-

lated by level of each Life’s Simple 7 factor. Also, for each factor, the

adjusted HRs for ESRD associated with intermediate and ideal versus

poor health were calculated. ESRD incidence rates and HRs for ESRD

were also calculated for participants with two, three, four, and five or

more versus zero or one ideal Life’s Simple 7 factors, one, two, three,

or four versus no ideal health behaviors, and one, two, or three versus

no ideal health factors. All HRs were calculated using Cox propor-

tional hazards models with adjustment for age, race, sex, geographic

region of residence (stroke belt, stroke buckle, or other), income,

education, and history of stroke or coronary heart disease. In a sec-

ondary analysis, we calculated the HR for ESRD associated with Life’s

Simple 7 scores with adjustment for eGFR, albuminuria, and both

eGFR and albuminuria. Also, the association between each Life’s

Simple 7 component and overall Life’s Simple 7 scores with all-cause

mortality was evaluated.

For participantsmissing informationondiet, pooror intermediate

scores were imputed using chained equations with five datasets.26 The

assumptions of proportionality weremet for all Coxmodels. Analyses

were conducted using SAS 9.2 (SAS Institute, Cary, NC) and Stata

version 11 (Stata Incorporated, College Station, TX).
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Number Participants (%)
N (%) Developing
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Incidence Rate (95% CI) per

1000 person-yr
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Model 2 HR
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3 2.1 0 (0) 0 (0 to 0) a a

Model 1 includes adjustment for age, race, sex, geographic region of residence, income, education, and history of stroke and coronary heart disease. Model 2
includes adjustment for variables in model 1, eGFR, and albuminuria (log transformed). Health behaviors include body mass index, cigarette smoking, physical
activity, and diet. Health factors include serum glucose, total cholesterol, and BP.
aHR could not be estimated, because no incident ESRD events occurred in this group.
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