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Abstract

Background—It is not known whether geographic differences in the prevalence of chronic
kidney disease (CKD) exist and are associated with end-stage renal disease (ESRD) incidence
rates across the US.

Study Designh—Cross-sectional and ecologic.

Setting & Participants—White (n=16,410) and black (n=11,109) participants from across the
continental US in the population-based Reasons for Geographic and Racial Differences in Stroke
(REGARDS) study.

Predictor—Geographic region, defined by the 18 Networks of the US ESRD Network Program.

Outcomes & Measurements—Albuminuria, defined as an albumin-creatinine ratio =30 mg/g
and reduced estimated glomerular filtration rate (eGFR), defined as levels <60 ml/min/1.73m2,
were measured in the REGARDS study. ESRD incidence rates were obtained from the US Renal
Data System.

Results—For whites, the Network-specific prevalence of albuminuria ranged from 8.4% (95%
Cl, 3.3%-13.5%) in Network 15 to 14.8% (95% Cl, 8.0%—-21.6%) in Network 3, and reduced
eGFR ranged from 4.3% (95% ClI, 2.0%-6.6%) in Network 4 to 16.7% (95% Cl, 12.7%-20.7%)
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in Network 7. For blacks, the prevalence of albuminuria ranged from 12.1% (95% Cl, 8.7%—
15.5%) in Network 5 to 26.5% (95% Cl, 16.7%-36.3%) in Network 4, and reduced eGFR ranged
from 6.7% (95% Cl, 5.0%-8.4%) in Network 17/18 to 13.4% (95% ClI, 7.8%-19.1%) in Network
12. The Spearman correlation coefficients for the prevalence of albuminuria and reduced eGFR
with Network-specific ESRD incidence rates were 0.49 and 0.24, respectively, for whites and 0.29
and 0.25, respectively, for blacks.

Limitations—There were few cases of albuminuria and reduced eGFR in some geographic
regions.

Conclusions—In the US, substantial geographic variations in the prevalence of albuminuria and
reduced eGFR exist but were only modestly correlated with ESRD incidence, suggesting the CKD
burden may not explain the geographic variation in ESRD incidence.

Over 20 million US adults have chronic kidney disease (CKD).1 CKD poses a significant
public health challenge, given its high prevalence and strong association with cardiovascular
disease (CVD), end-stage renal disease (ESRD), and mortality.2

ESRD incidence varies substantially across regions of the United States.® It has been
hypothesized that geographic variation in ESRD incidence may reflect regional differences
in CKD prevalence.® However, few data on geographic variation in CKD prevalence among
US adults are available.

The goal of the current analysis was to evaluate whether geographic variation in the
prevalence of albuminuria or reduced estimated glomerular filtration rate (eGFR) exists in
the United States. We hypothesized that there would be substantial differences in the
prevalence of albuminuria and reduced eGFR across geographic areas and that the
prevalence of albuminuria and reduced eGFR would be correlated with region-specific
ESRD incidence rates. To test these hypotheses we analyzed data from a cohort of adults
participating in the Reasons for Geographic and Racial Differences in Stroke (REGARDS)
study.

METHODS
Study Participants

The REGARDS study is a population-based cohort study of black and white US adults =45
years of age.’ Participants were recruited from the 48 contiguous US states and the District
of Columbia. The study was designed to oversample blacks and residents of the geographic
regions referred to as the “Stroke Buckle” (coastal North Carolina, South Carolina, and
Georgia) and “Stroke Belt” (remainder of North Carolina, South Carolina, and Georgia;
Alabama, Mississippi, Tennessee, Arkansas, and Louisiana). Over half (56%) of REGARDS
participants were recruited from these 2 geographic regions, with the remaining 44% of the
sample recruited from the rest of the continental US.

The REGARDS study enrolled 30,239 participants between June 2003 and October 2007.
Individuals missing serum creatinine or missing urine albumin or creatinine data (n=2,417)
were excluded from this analysis. Additionally, participants reporting being on dialysis at
baseline (n=116) or who did not answer the question “Are you on dialysis?” at baseline
(n=187) were excluded. After these exclusion criteria were applied, data from 27,519
participants were analyzed (n=16,410 whites and n=11,109 blacks). The REGARDS study
protocol was approved by the Institutional Review Boards governing research in human
subjects at the participating centers and all participants provided written consent.
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Data Collection

Baseline REGARDS study data were collected through a computer-assisted telephone
interview followed by an in-home examination, conducted in the morning. Of relevance to
the current analysis, the following demographic and behavioral characteristics were
collected during the interview: age, sex, race, education, annual household income, smoking
status, health insurance status, and self-report of co-morbidities (i.e., hypertension; diabetes;
dyslipidemia; and stroke, myocardial infarction, and history of revascularization
procedures). Race and ethnicity were self-reported using the questions “Are you Hispanic or
latino?” and “What is your race? Would you say white, black or African American, Asian,
native Hawaiian or other Pacific islander, Alaska native, or some other race?” Due to the
goals of the parent REGARDS study, only white or black individuals who were not Hispanic
were eligible for enrollment. During the in-home examination, standardized protocols were
followed to obtain two blood pressure measurements which were averaged for analysis, an
electrocardiogram, height and weight, and blood and urine samples. Hypertension was
defined as systolic blood pressure =140 mmHg and/or diastolic blood pressure =90 mmHg
and/or use of antihypertensive medication. Body mass index (BMI) was calculated as weight
in kilograms divided by height in meters squared. Obesity was defined as a BMI =30 kg/mZ.
Diabetes was defined as a fasting glucose =126 mg/dL, non-fasting glucose =200 mg/dL, or
use of anti-diabetes medication. CVVD was defined as a history of stroke, myocardial
infarction (self-reported or on the study electrocardiogram), or revascularization procedure.

Definition of Albuminuria and Reduced eGFR

Using spot samples collected during the in-home examination, urinary albumin was
measured with the BN ProSpec nephelometer (Dade Behring). Urinary creatinine was
measured with a rate-blanked Jaffé procedure, using the Modular-P analyzer (Roche/
Hitachi). Albuminuria was defined as a urinary albumin-creatinine ratio (ACR) =30 mg/g.
Using the blood sample collected during the in-home examination, serum creatinine was
measured using an isotope-dilution mass spectrometry (IDMS) traceable method. eGFR was
calculated via the Chronic Kidney Disease Epidemiology Collaboration (CKD-EPI)
creatinine equation.8 Reduced eGFR was defined as levels <60 ml/min/1.73m2. We also
evaluated having both albuminuria and reduced eGFR jointly (i.e., ACR =30 mg/g and
eGFR <60 ml/min/1.73m2) as an outcome.

ESRD Incidence Rates by ESRD Network

Eighteen Centers for Medicare & Medicaid Services (CMS)-sponsored ESRD networks
serve as liaisons between the federal government and providers of ESRD services.? These
Networks are defined geographically with consideration given to the number and
concentration of ESRD beneficiaries in each area.®19 Networks 9 and 10 are
administratively pooled by CMS. Networks 17 and 18 both comprise parts of California, so
we pooled them for our analyses. After pooling, 16 Networks were considered in the current
analysis (as shown in the table component of Fig 1).

Race-specific ESRD incidence rates were calculated for each ESRD Network separately for
blacks and whites >45 years of age. Counts of incident ESRD cases among individuals =45
years of age were abstracted for each state for 2005 from the US Renal Data System
(USRDS) Renal Data Extraction and Referencing (RenDER) System.> The USRDS records
demographic and clinical information on all patients with ESRD who initiate renal
replacement therapy and survive greater than 90 days from the initiation of therapy. The
total number of black and white adults >45 years of age living in each state in July 2005 was
determined from US census datall and summed across the states in each ESRD Network.
ESRD incidence rates were calculated as the number of incident ESRD cases divided by the
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total number of adults in each Network. The year 2005 was chosen for this calculation as it
represents the approximate mid-point of enrollment of REGARDS participants.

Statistical Analysis

Due to marked differences in ESRD incidence rates between blacks and whites!2, all
analyses were stratified by race. Two Networks (15 and 16) were not analyzed for blacks
due to the small sample size (n<50) of black REGARDS participants in these regions,
leaving 16 Networks for the analysis of whites and 14 Networks for the analysis of blacks.
In a sensitivity analysis, we excluded Networks 15 and 16 for both whites and blacks.
Characteristics of REGARDS participants and the prevalence of albuminuria, reduced
eGFR, and both albuminuria/reduced eGFR were calculated by ESRD Network. In a
secondary analysis, we calculated the prevalence of albuminuria and reduced eGFR by
ESRD Network for whites and blacks 45 to 64 years of age and =65 years of age, separately.
The statistical significance of differences in the prevalence of albuminuria, reduced eGFR,
and both albuminuria/reduced eGFR across ESRD Network (p-value for homogeneity) was
determined using logistic regression. In a secondary analysis, the prevalence of albuminuria,
reduced eGFR, and both albuminuria/reduced eGFR were calculated by stroke region of
residence (non-stroke belt, stroke belt, or stroke buckle). Next, the prevalence of
albuminuria, reduced eGFR, and both albuminuria/reduced eGFR among REGARDS
participants residing in each Network was plotted against ESRD incidence rates from
USRDS RenDER data, and Spearman correlation coefficients were calculated. In a
sensitivity analysis, we calculated the prevalence of ACR =300 mg/g and eGFR <45 ml/min/
1.73 m? and the correlation with these factors with Network specific ESRD incidence rates.
Also, Spearman correlation coefficients between characteristics of people residing in each
ESRD Network and Network-specific ESRD incidence rates were calculated. Characteristics
evaluated include mean age of the population, percentage that were women, and the
prevalence of diabetes, hypertension, obesity, and CVD. Finally, we calculated the age-sex
adjusted prevalence of albuminuria, reduced eGFR, and both albuminuria/reduced eGFR
across ESRD Network. All analyses were weighted to provide US population estimates for
blacks and whites >45 years of age. Weighting took into account the sampling of individuals
for enrollment into REGARDS and US census estimates for 120 REGARDS sampling units
defined by age, race, sex, and region of residence. Each participant’s weight is equal to the
inverse probability of their being selected for inclusion into the REGARDS study. Analyses
were conducted using SUDAAN version 10 (RTI International) accounting for the stratified
sampling approach employed in the REGARDS study.

RESULTS

Findings by ESRD Network

Incidence of ESRD—AmMong whites =45 years of age, ESRD incidence rates ranged from
476 per million adults in Network 15 to 748 per million adults in Network 3 (Figure 1). For
blacks =45 years of age, ESRD incidence rates were higher and ranged from 1,729 per
million adults in Network 16 to 2,506 per million adults in Network 12.

Prevalence of Albuminuria and Reduced eGFR—There were significant differences
for whites in the mean age and proportion with a household income <$20,000, diabetes,
hypertension and a history of CVD across ESRD Networks (Table 1). For black REGARDS
participants, there were significant differences in the mean age and proportion with a
household income <$20,000 and diabetes across ESRD Networks. There were also
differences across race within ESRD Network. For example, blacks had a higher prevalence
of diabetes, hypertension and obesity than whites within each Network.
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Figure 2 and Table S1 (provided as online supplementary material) show the prevalence of
albuminuria, reduced eGFR, and both albuminuria/reduced eGFR by ESRD Network. For
whites, the prevalence of albuminuria ranged from 8.4% (95% Cls, 6.2%-10.6% and 3.3%—
13.5%, respectively) in Networks 11 and 15 to 14.8% (95% ClI, 8.0%-21.6%) in Network 3
(p-value for homogeneity=0.7). The prevalence of reduced eGFR ranged from 4.3% (95%
Cl, 2.0%-6.6%) in Network 4 to 16.7% (95% Cl, 12.7%-20.7%) in Network 7 (p-value for
homogeneity <0.001), and the prevalence of both albuminuria/reduced eGFR among whites
ranged from 0.7% (95% ClI, 0.0%-1.5%) in Network 15 to 6.7% (95% ClI, 1.9%-11.5%) in
Network 3 (p-value for homogeneity=0.03). For blacks, the prevalence of albuminuria
ranged from 12.1% (95% ClI, 8.7%-15.5%) in Network 5 to 26.5% (95% Cl, 16.7%-36.3%)
in Network 4 (p-value for homogeneity=0.1). The prevalence of reduced eGFR in blacks
ranged from 6.7% (95% Cl, 5.0%-8.4%) in Network 17/18 to 13.4% (95% Cl, 7.8%—
19.1%) in Network 12 (p-value for homogeneity=0.4) The prevalence of both albuminuria/
reduced eGFR among blacks ranged from 2.2% (95% Cl, 1.4%-3.0%) in Network 17/18 to
7.7 (95% Cl, 2.9%-12.5%) in Network 12 (p-value for homogeneity=0.1). Table S2 shows
the prevalence of albuminuria and reduced eGFR by ESRD Network for whites and blacks
45 to 64 years of age and =65 years of age, separately. Table S3 shows the prevalence of
ACR =300 mg/g and eGFR <45 mL/min/1.73m? by ESRD Network.

Correlation of Prevalence of Albuminuria, Reduced eGFR With ESRD
Incidence—Among whites, the Spearman correlation coefficient of Network-specific
prevalence of albuminuria, reduced eGFR, and both albuminuria/reduced eGFR with
Network-specific ESRD incidence rates was 0.49, 0.24, and 0.69, respectively (Figure 3, top
panel). After excluding Networks 15 and 16 for whites as we did for blacks, the Spearman
correlation coefficients were 0.32 for albuminuria, 0.13 for reduced eGFR, and 0.67 for both
albuminuria/reduced eGFR. For blacks, the Spearman correlation coefficients of Network-
specific prevalence of albuminuria, reduced eGFR, and both albuminuria/reduced eGFR
with Network-specific ESRD incidence rates were 0.29, 0.25, and 0.27, respectively.
Among whites, the Spearman correlation coefficients for Network-specific ESRD incidence
rates versus a prevalence of ACR =300 mg/g and eGFR <45 mL/min/1.73m?2 were 0.35 and
0.41, respectively (Figure S1, top panel). For blacks, the analogous Spearman correlation
coefficients were 0.24 and 0.30, respectively (Figure S1, bottom panel).

Table 2 shows the Spearman correlation coefficients of mean age, gender and the prevalence
of income <$20,000, diabetes, hypertension, obesity, and history of CVD with Network-
specific ESRD incidence rate for whites and blacks, separately. For whites, the highest
correlation was between income <$20,000 (r=0.57) with Network-specific ESRD incidence
rates. For blacks, obesity and history of CVD had the highest Spearman correlation
coefficient with Network-specific ESRD incidence rates (each r=0.49).

Age/Sex-Adjusted Prevalence of Albuminuria and Reduced eGFR—Table S4
shows the age-sex adjusted prevalence of albuminuria, reduced eGFR, and both
albuminuria/reduced eGFR by ESRD Network. After age-sex adjustment, the prevalence of
albuminuria ranged from 8.0% (95% CI 3.1%-12.9%) to 13.8% (95% Cl, 7.9%-19.7%), the
prevalence of reduced eGFR ranged from 4.8% (95% Cl, 2.4%-7.2%) to 11.8% (95% Cl,
9.1%-14.5%), and the prevalence of both albuminuria/reduced eGFR ranged from 0.7%
(95% ClI, 0.0%-1.5%) to 5.7% (95% CI, 1.8%-9.6%) across ESRD networks among whites.
For blacks, the prevalence of albuminuria ranged from 12.1% (95% ClI, 8.8%-15.4%) to
25.4% (95% Cl, 15.2%-35.6%), the prevalence of reduced eGFR ranged from 7.3% (95%
Cl, 5.5%t09.1%) to 12.5% (95% CI, 7.8%-17.2%), and the prevalence of both albuminuria/
reduced eGFR ranged from 2.4% (95% Cl, 1.6%-3.2%) to 7.2% (95% CI, 2.7%-11.7%)
across Networks.
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The Stroke Buckle, Stroke Belt, and Other Regions

Table S5 shows the prevalence of albuminuria, reduced eGFR, and both albuminuria/
reduced eGFR for the Stroke Buckle, Stroke Belt, and other regions of the continental US.
Data for whites and blacks are provided separately.

DISCUSSION

Using data from a large sample of black and white adults enrolled in an epidemiologic study
from across the continental US, we demonstrated substantial geographic variation in the
prevalence of albuminuria, reduced eGFR, and both albuminuria/reduced eGFR. A moderate
correlation was present between the prevalence of alouminuria and having both albuminuria/
reduced eGFR with ESRD incidence rates among whites. ESRD incidence rate correlated
only weakly with reduced eGFR in whites; similarly its correlation with albuminuria,
reduced eGFR, and both albuminuria/reduced eGFR in blacks was also weak.

Previous studies have reported geographic variation in ESRD incidence rates in both the US
and other countries.13-17 Differences in ESRD incidence by US state have been described in
multiple studies, dating as far back as 1984.13-15 Furthermore, the 2011 USRDS annual
report shows substantial variation in age, race, sex adjusted ESRD incidence rates by
Network.18 Potential explanations for these regional differences have been hypothesized.
For example, Foxman et al. suggested that analgesic use or occupational exposures to heavy
metals, silica, or toxic waste might explain some of the high ESRD incidence rates observed
in the US.19 However, there are few data to support these hypotheses.

The geographic variations more recently observed in the prevalence of diabetes20 and
hypertension21:22 in the US may contribute to the observed regional differences in ESRD
incidence rates. Prior studies have suggested that states with low ESRD incidence rates have
fewer cases of diabetic nephropathy.1523 However, in the current study, only weak to
moderate correlations were present between the ESRD Network-specific prevalence of these
risk factors and Network-specific ESRD incidence rates. The reason for the low correlation
is likely complex, including health system level factors such as disparities in access to
primary and specialty care and patient-level factors such as health behaviors and disease
severity that may influence CKD progression.

At least one previous study examined whether regional variation in CKD prevalence
explains regional variation in ESRD incidence.?4 Iseki et al. hypothesized that the well-
known variation in ESRD incidence rates observed in Japan were due to variations in CKD
prevalence, differential rates of CKD progression, or both. They determined the prevalence
of CKD (defined as eGFR <60 mL/min/1.73m? and, in a separate analysis, eGFR <45 mL/
min/1.73m?2) among two large community-based screened populations in Ibaraki
(n=187,863) and Okinawa (n=83,150), Japan. The key finding was that after multivariable
adjustment, CKD was more common in Okinawa than in Ibaraki, particularly for individuals
under 60 years of age. For example, the prevalence ratios of eGFR <45 mL/min/1.73m?
among Okinawan men compared to men from Ibaraki age 40-49, 50-59, 60-69, 70-79, =80
years were 2.37, 1.44, 1.10, 1.29, and 1.50, respectively. For women in the same age
categories, the prevalence ratios comparing Okinawan women to their counterparts from
Ibaraki were 2.10, 2.34, 0.86, 1.11, and 1.26, respectively. Iseki and colleagues concluded
that there were, in fact, regional differences in CKD prevalence and that these differences
may underlie the variation in ESRD rates in Japan, since ESRD incidence is also higher in
Okinawa than in Ibaraki.24:25

In the current study, we observed considerable variation in the prevalence of albuminuria,
reduced eGFR, and both albuminuria/reduced eGFR among REGARDS participants, based
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on their ESRD Network of residence. However, neither albuminuria nor reduced eGFR
prevalence was strongly correlated with ESRD incidence rates derived from USRDS data,
and the prevalence of both albuminuria/reduced eGFR was moderately correlated with
ESRD incidence rates for whites only. One potential explanation for this finding is that
blacks with alouminuria and/or reduced eGFR are more likely than whites to die before
progressing to ESRD. Several population-based studies of people with CKD have reported
higher rates for mortality than for incident ESRD.26-28 For example, over 9.7 years of
follow-up of adults with reduced eGFR participating in the Cardiovascular Health Study, the
incidence rate for ESRD was 0.5 per 100 person-years, while the all-cause mortality rate
was 6.8 per 100 person-years.28

Despite the modest association between albuminuria and reduced eGFR with ESRD
incidence observed in the current study, the identification of geographic heterogeneity in
CKD prevalence has important implications. CKD is associated with an increased risk for
CVD and mortality, and early identification of individuals at risk has the potential to reduce
the burden of these outcomes.329 Additionally, CKD is associated with increased health
expenditures3; therefore, the study findings have implications for resource allocation policy
in geographic regions with high CKD prevalence. In addition to identifying these regional
variations, understanding why they exist may help eliminate these disparities. Prospective
studies of factors contributing to geographic differences in the prevalence of albuminuria
and reduced eGFR as well as ESRD incidence are warranted.

The findings of the current study should be considered in the context of certain limitations.
First, the analysis assessing the correlation between albuminuria, reduced eGFR, and both
albuminuria/reduced eGFR with ESRD incidence rates is ecologic in that we relied on
ESRD incidence rates from the USRDS, not the REGARDS study. Therefore, the incident
ESRD cases observed are not the same individuals in REGARDS with albuminuria and/or
reduced eGFR. While the REGARDS study is assessing ESRD incidence, too few cases
have occurred to date to permit the study of geographic variation by ESRD Network. While
participation rates for the REGARDS study are similar to those for other large
epidemiological studies,31:32 it is possible that participation varied by albuminuria or
reduced eGFR status. Thus, although sampling weights were used to account for the
stratified enrollment of participants, due to non-participation, we are unable to definitively
state that we have a representative sample. An additional limitation is the wide confidence
intervals for some of the prevalence estimates. Despite the large sample size in REGARDS,
there were a low number of cases of albuminuria, reduced eGFR, and both albuminuria/
reduced eGFR in some ESRD Networks. Additionally, albuminuria and reduced eGFR were
only assessed at a single time point, and there is a time lag between developing these CKD
markers and progressing to ESRD. The current analysis maintains several strengths, most
notably the large, population-based sample of blacks and whites. Given the recruitment of
adults from across the continental US, we were able to evaluate geographic variation in
CKD. An additional strength of the study was the availability of both albuminuria and
eGFR.

In conclusion, the current study demonstrates the presence of substantial geographic
variation in the prevalence of albuminuria, reduced eGFR, and both albuminuria/reduced
eGFR among US adults. We found only modest correlations between albuminuria and
reduced eGFR with USRDS-derived estimates of ESRD incidence for US adults. Future
investigations into the reasons underlying the geographic variability in ESRD incidence are
needed. Explaining these regional differences may provide support for interventions to
reduce the burden of ESRD.
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Whites Blacks

Network States in each Network

1

Connecticut, Massachusetts, Maine, New Hampshire, Rhode Island, Vermont

2 New York
3 New Jersey
4 Delaware, Pennsylvania
5 District of Columbia, Maryland, Virginia, West Virginia
6 Georgia, North Carolina, South Carolina
7 Florida
8 Alabama, Mississippi, Tennessee
9/10 lllinois, Indiana, Kentucky, Ohio
11 Michigan, Minnesota, North Dakota, South Dakota, Wisconsin
12 lowa, Kansas, Missouri, Nebraska
13 Arkansas, Louisiana, Oklahoma
14 Texas
15 Arizona, Colorado, Nevada, New Mexico, Utah, Wyoming
16 Idaho, Montana, Oregon, Washington

N

17/18 California

Figure 1.

End-stage renal disease incidence rates per million population in 2005 by end-stage renal
disease network among whites (left) and blacks (right) =45 years.

The table is limited to the continental US as the REGARDS study did not recruit participants
from Alaska, Hawaii, or US protectorates.
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Whites

Albuminuria Prevalence Reduced eGFR Prevalence Both Albuminuria and Reduced eGFR Prevalence

Blacks

2 : %/// / ]

Albuminuria Prevalence

_

|

Figure 2.
Prevalence of albuminuria® (left), reduced estimated glomerular filtration rate (eGFR;

center)*, and both albuminuria/reduced eGFR (right) by end-stage renal disease network of
residence among white (top panel) and blacks (bottom panel) REGARDS participants.

N/A: Estimates not shown due to insufficient sample size (n<50) for blacks in these regions.
Prevalence is weighted to represent the US population.

T Albuminuria defined as albumin-to-creatinine ratio (ACR) =30 mg/g

¥ Reduced eGFR defined as levels <60 mL/min/1.73m?2
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Figure 3.

Correlation of end-stage renal disease network-specific prevalence of albuminuria® (left),
reduced estimated glomerular filtration rate* (center), and both albuminuria/reduced eGFR
(right) among REGARDS participants with USRDS-derived end-stage renal disease
incidence rates for whites (top panel) and blacks (bottom panel).
r= Spearman correlation coefficient
TAlbuminuria defined as an albumin to creatinine ratio =30 mg/g
*Reduced eGFR defined as levels <60 ml/min/1.73m?2
Networks 15 and 16 excluded for blacks due to small sample size (n<50) for blacks in these

regions
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Spearman correlation coefficient between ESRD Network-specific mean covariatesand Network-specific
ESRD incidence rates

Whites Blacks
Covariate* r (95%Cl) p-value r (95%Cl) p-value
Age -0.32 (-0.70 t0 0.22) 0.2 0.07 (-0.48, 0.57) 0.8
Gender 0.14 (-0.39, 0.59) 0.6 0.22 (-0.36, 0.67) 0.4
Income <$20,000 0.57 (-0.08, 0.82) 0.02 -0.24 (-0.68, 0.34) 0.4
Diabetes 0.24 (-0.30, 0.65) 0.4 -0.12 (-0.61, 0.45) 0.7
Hypertension 0.28 (-0.26, 0.67) 0.3 0.25 (~0.34. 0.68) 0.4
Obesity 0.19 (-0.34, 0.62) 0.5 0.49 (-0.07, 0.80) 0.1
History of CVD 0.31 (-0.23, 0.69) 0.2 0.49 (~0.07, 0.80) 0.1

Note: r= Spearman correlation coefficient. Networks 15 and 16 were excluded for blacks because of small (n<50) number of blacks in these
Networks. See Table 1 for mean age and prevalence of characteristics by ESRD Network and Figure 1 for Network-specific ESRD incidence rates.

ESRD, end-stage renal disease; Cl, confidence interval; CVD, cardiovascular disease
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