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Abstract
Context—Many studies have reported that blacks survive longer on dialysis than whites. This
observation is paradoxical given racial disparities in access to and quality of care, and is
inconsistent with observed lower survival among blacks with chronic kidney disease. We
hypothesized that age and the competing risk of transplantation modify survival differences by
race.

Objectives—To estimate death on dialysis by race, accounting for age as an effect modifier and
kidney transplantation as a competing risk.

Design, Setting, and Participants—An observational cohort study of 1,330,007 incident end-
stage renal disease patients as captured in the United States Renal Data System between January 1,
1995 and September 28, 2009 (median potential follow-up time = 6.7 years, range 1 day-14.8
years). Multivariate age-stratified Cox proportional hazards and competing risk models were
constructed to examine death on dialysis.

Main Outcome Measures—Death on dialysis in blacks versus whites

Results—Similar to previous studies, blacks had a lower death rate on dialysis compared with
whites (232,361 deaths (57.1% mortality) for blacks versus 585,792 deaths (63.5% mortality) for
whites, adjusted hazard ratio (aHR) 0.84, 95% CI: 0.83-0.84, p<0.001). However, stratifying by
age and treating kidney transplantation as a competing risk, blacks had significantly higher
mortality than their white counterparts at ages 18-30 (27.6% mortality versus 14.2%, aHR 1.93,
95% CI: 1.84-2.03), 31-40 (37.5% versus 26.8%, aHR 1.46, 95% CI: 1.41-1.50), and 41-50
(44.8% versus 38.0%, aHR 1.12, 95% CI: 1.10-1.14, p <0.001 for interaction terms between race
and each prior age category), as opposed to those 51-60 (51.5% versus 50.9%, aHR 0.93, 95% CI:
0.92-0.94), 61-70 (64.9% versus 67.2%, aHR 0.87, 95% CI: 0.86-0.88), 71-80 (76.1% versus
79.7%, aHR 0.85, 95% CI: 0.84-0.86), and > 80 (82.4% versus 83.6%, aHR 0.87, 95% CI:
0.85-0.88).

Conclusions—Overall, among dialysis patients in the United States, there was a lower risk of
death for black patients compared to their white counterparts. However, the commonly cited
dialysis survival advantage for blacks applies only to older adults, and those under the age of 50
have a higher risk of death.

Contact Information: Dorry Segev, M.D. Ph.D. Director of Clinical Research, Transplant Surgery Johns Hopkins Medical Institutions
720 Rutland Ave, Ross 771B Baltimore, MD 21205 410-502-6115 (tel) 410-614-2079 (fax) dorry@jhmi.edu.
LKucirka@jhsph.edu; ehall@jhsph.edu; amassie@jhsph.edu; mgrams2@jhmi.edu; jlessler@jhsph.edu, njames@jhsph.edu;
rmonty@jhmi.edu

No authors have any relevant financial conflicts of interest.

NIH Public Access
Author Manuscript
JAMA. Author manuscript; available in PMC 2014 February 28.

Published in final edited form as:
JAMA. 2011 August 10; 306(6): 620–626. doi:10.1001/jama.2011.1127.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



Keywords
survival advantage; ESRD; transplant; African-American

INTRODUCTION
Blacks are significantly overrepresented in the end-stage renal disease (ESRD) population.
Of more than half a million persons suffering from ESRD in the United States, nearly one-
third are black, and the relative incidence of ESRD among blacks is 3.6-times higher than
that among whites.1 Moreover, racial disparities in quality of and access to care for patients
with kidney disease are well documented.2-4 Compared with whites, fewer black patients
with chronic kidney disease (CKD) are under the care of a nephrologist, and their rates of
referral for peritoneal dialysis and kidney transplantation are significantly lower.5,6 Once on
dialysis, blacks are less likely to receive an adequate dialysis dose,7,8 have a fistula
placed,9,10 and achieve target hemoglobin levels, all metrics associated with decreased
dialysis survival.11

Despite the disparity in care, current thinking – supported by over 30 previous studies – is
that blacks survive longer on dialysis than whites.2,3,8,12-42 Blacks with ESRD are reported
to have 13-45% lower mortality on dialysis than their white counterparts, a finding that
persists in both unadjusted analysis and after adjustment for comorbidities and
socioeconomic status. Varying postulations for this counterintuitive observation have
included differential sensitivity to dialysis dose,8 racial differences in nutritional status, or
racial differences in inflammation,39 the biological or sociological mechanisms for which
remain unclear. Moreover, the perception of enhanced dialysis survival seems to have
affected clinical decision-making and engendered complacency about the low rates of
transplantation among blacks.2,43 Although kidney transplantation is the preferred form of
renal replacement therapy regardless of race, blacks have lower rates of transplant referral
and longer dialysis vintage at referral than their white counterparts.5,44-49

The paradox of enhanced dialysis survival in the setting of decreased access to care may be
in part a byproduct of study design. Population-based studies of dialysis survival can mask
important subgroup effects, particularly given that the majority of dialysis patients are over
the age of 65.1 As such, studies of the dialysis population as a whole are dominated by
effects among older adults,50 where disparities in access to care are attenuated by Medicare
eligibility. In fact, racial disparities in CKD mortality occur almost exclusively among
younger age groups,51 as do inequities in access to transplantation.52 With the hypothesis
that disparities in socioeconomic status and insurance coverage are likely greatest in
younger ESRD patients, and that these disparities are manifest both in rates of
transplantation and dialysis mortality, the goals of this study were (1) to examine age as an
effect modifier of the racial disparities in dialysis survival, and (2) to determine if
differential rates of kidney transplantation modify the risk of death on dialysis.

METHODS
Study Design

The study cohort included 1,330,007 adults, identified as either African American/black
(n=407,140) or Caucasian/white (n=922,867), as indicated on the 2728 Medical Evidence
Form, signed and filed for each patient by the supervising physician within 45 days of
dialysis initiation or transplant. All patients initiated dialysis or received a pre-dialysis
transplant for the first time between January 1, 1995 and September 28, 2009. Data were
drawn from the United States Renal Data System (USRDS), a national registry of all ESRD
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patients in the United States. Patients were followed from ESRD diagnosis until death,
which was ascertained via linkage to the Social Security Master Death File. The presence or
absence of 18 major comorbidities and 2 physical impairments was captured via a checklist
on the 2728 Medical Evidence Form. All patients were followed until (1) death, (2) kidney
transplantation, or (3) end-of-study (September 28 2009). Comorbidity status was
ascertained at ESRD-onset; only joining the waitlist, receiving a kidney transplant and death
were measured longitudinally. Rates of death and transplantation are high in this population;
as such outcomes for many patients occurred soon after ESRD-onset and the median follow-
up time (time from ESRD-onset to first noted event) was 21.5 months (range 1 day-14.8
years). However, the median potential follow-up time (time from ESRD-onset to end of
study) was 6.7 years. This study was reviewed by the institutional review board at Johns
Hopkins School of Medicine and determined to qualify for an exemption under 45 CFR
46.101(b) as study participants cannot be identified directly or through linked identifiers.

Population-Based Survival Analysis
In order to replicate previous studies, a multivariate Cox proportional hazards model
including patients of all ages was adjusted for the following factors: age, race (black versus
white), sex, insurance type at ESRD-onset, BMI, cause of ESRD, pre-dialysis or transplant
erythropoietin (epo) administration (a surrogate for having nephrology care prior to ESRD-
onset), atherosclerotic heart disease, cardiac failure, peripheral vascular disease (PVD),
cerebrovascular disease (CVD), hypertension, diabetes, smoking, immobility, malignant
neoplasm/cancer, chronic obstructive pulmonary disease (COPD), drug dependence, alcohol
dependence, and dialysis type (peritoneal or hemodialysis). Patients were censored at
transplantation or end-of-study.

Age as an Effect Modifier
The cohort was then stratified by age, and survival on dialysis among blacks and whites was
compared using Cox proportional hazards models (adjusted for the factors listed above). As
above, patients were censored at transplantation or end-of-study. To confirm differences
between age groups were statistically significant, an additional model was built including
interaction terms for each age category and black race.

To account for age-stratified differences in transplant rates between blacks and whites, the
same analyses were repeated using competing-risk regression according to the methods of
Fine and Gray.53 These models, where transplantation was treated as a competing risk and
end-of-study as administrative censoring, provided an estimate of the risk that those who
start dialysis will die while on dialysis. In other words, while the Cox model better estimated
the risk of death if blacks and whites were transplanted at equal rates(adjusted hazard ratio,
aHR), the competing-risk model better estimated the risk of death on dialysis for a patient
given the current disparities in access to transplantation (adjusted subhazard ratio, aSHR).

Subgroup Analysis
To further explore those patients where disparities of the highest magnitude were identified,
dialysis survival among additional subgroups within 18-30 year-olds were explored by sex,
insurance, BMI, type of dialysis, epo use, and reported primary cause of ESRD to see
whether racial disparities persisted across all or were specific to certain subgroups of
younger patients.
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Statistical Analysis
All analyses were performed by using multiprocessor Stata version 11.0/MP for Linux
(Stata-Corp, College Station, Texas). All hypothesis tests were 2-sided, with statistical
significance defined as having a p-value < 0.05.

RESULTS
Population-Based Analyses

Among 1,330,007 incident ESRD patients between 1995-2009, blacks were on average
younger (58.1 vs. 64.5 years). While blacks age 18-30 had rates of comorbid conditions
similar to whites, those > 30 were less likely to have atherosclerotic heart disease (6.7% vs.
10.9% for 31-50; 20.6% vs. 34.1% for those >50), and peripheral vascular disease (4.7% vs.
8.4% for 31-50; 12.3% vs. 18.6% for those > 50), and those > 50 were less likely to have
cardiac failure (33.5% vs. 38.8%) and COPD (6.2% vs. 11.3%), and more likely to have
hypertension (88.6% vs. 81.8%, Table 1). Of incident ESRD patients of all ages entering the
study, 57.1% of blacks and 63.5% of whites died on dialysis, and 9.1% of blacks and 12.4%
of whites received kidney transplants, with 25.7% of transplants in black patients from live
donors compared to 42.8% in whites (Figure 1, first set). Adjusting for differences in
demographics and comorbidities, and censoring for transplantation, blacks had a lower risk
of death on dialysis (57% of blacks died and 63% of whites died on dialysis, aHR 0.84, 95%
CI: 0.83-0.84, p <0.001).

Age-Stratified Analyses
However, the relationships between race, dialysis survival, and transplantation were
substantially modified by patient age, with opposite inferences in the younger age groups.
Among incident 18-30 year-olds entering the study, 27.6% of blacks and 14.2% of whites
died on dialysis, and 31.9% of blacks and 54.9% of whites received transplants (Figure 1,
second set). In adjusted models specific to this age group, blacks had a higher risk of death
on dialysis censoring for transplantation (aHR 1.44, 95% CI: 1.37-1.51) (Figure 2, upper
panel) and treating transplantation as acompeting event (aSHR 1.93, 95% CI: 1.84-2.03)
(Figure 2, lower panel).

Similarly, among incident 31-40 year-olds entering the study, 37.4% of blacks and 26.8% of
whites died on dialysis, and 20.5% of blacks and 45.1% of whites received transplants
(Figure 1, third set). In adjusted models specific to this age group, blacks had a higher risk
of death on dialysis censoring for transplantation (aHR 1.10, 95% CI: 1.06-1.13) and
treating transplantation as a competing event (aSHR 1.46, 95% CI: 1.41-1.50) (Figure 2).

Subgroup estimates specific to older patients were very similar to population-based
estimates previously reported in the literature. For example, among patients ages 61-70
entering the study, 64.9% of blacks and 67.2% of whites died on dialysis, and 4.2% of
blacks and 7.8% of whites received transplants (Figure 1, sixth set). In adjusted models
specific to this age group, blacks had a lower risk of death on dialysis censoring for
transplantation (aHR 0.81, 95% CI: 0.80-0.82) and treating transplantation was treated as a
competing event (aSHR 0.87, 95% CI: 0.86-0.88) (Figure 2). In a model including
interaction terms for race and each age category, all interaction terms were statistically
significant, confirming differences in the race disparity between age subgroups (p<0.05 for
all).

Subgroup Analyses in 18-30 Year-Olds
The age subgroup with the highest disparity in risk of death between black and white
dialysis patients was that of 18-30 year-olds. As such, further exploration of this subgroup
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was performed to better understand potential mechanisms for the marked difference in racial
disparities among younger patients. In the 18-30 year-old subgroup, blacks were less likely
to have private insurance (22.1% versus 33.8%), more likely to have Medicaid or no
insurance (67.1% versus 51.4%), more likely to have hypertension as the primary cause of
renal failure (27.6% of blacks versus 11.2% of whites), and less likely to receive
erythropoietin (21.4% of blacks versus 30.1% of whites). Rates of other comorbidities were
similar by race (Table 1). Further stratification of 18-30 year olds by clinically important
subgroups showed that the disparity for blacks persists across all with the exception of those
with a BMI >35 (aHR 1.09, 95% CI 0.94-1.26) and those with diabetes as the primary cause
of ESRD (aHR 1.02, 95% CI 0.93-1.11). In a competing risk analysis a substantial survival
disparity persisted across all subgroups (Table 2).

DISCUSSION
In this national study of dialysis survival among over 1.3 million incident ESRD patients,
we have shown that the commonly cited survival advantage for blacks on dialysis applies
only to those over the age of 50. In marked contrast, younger blacks have up to twice the
hazard of death on dialysis compared with their white counterparts, even after adjusting for
many demographic factors and comorbidities. Additionally, the disparity in younger patients
widens when the differential rates of kidney transplantation for blacks and whites are
considered in a competing risk analysis.

Our population-based results are consistent with many earlier studies,2,3,8,12-42 supporting
face validity of our study cohort and analytical approach. However, the demonstration of
significant age-based effect modification of the racial differences in dialysis survival is
novel, challenging conventional wisdom and identifying a significant disparity among
younger blacks that needs to be addressed. The finding of increased mortality among
younger black ESRD patients is consistent with previous findings among the general
population and in those with chronic but not yet end-stage renal disease.35

The majority of dialysis patients are over 65, so inferences from population-based models
are driven by this subgroup and may not be generalizable to patients of all ages. Younger
patients may be fundamentally different from older patients in the prevalence of
comorbidities, SES, and the underlying biology of disease. Furthermore, the influence of
comorbidities and SES disparities likely influence outcomes of younger and older adults
differentially. Previous studies have shown that age modifies race and sex disparities in
transplant.50,52,54 Likewise, this study has shown that inferences about survival on dialysis
drawn from the entire population, in this case that blacks do better than whites, do not apply
to younger patients. Assuming that population-based inferences are generalizable to
subgroups within the population has the potential to mislead clinical decision-making.
Furthermore, while older black patients have better survival on dialysis compared to older
whites, it is important to note that patients of all ages and races derive a survival benefit
from transplantation versus remaining on dialysis.55

Additionally, accounting for transplant as a competing risk brings to light an even greater
disparity in death on dialysis in younger age groups where transplant is most common and
racial disparities in access are greatest.52 Use of this method allows us to infer that the two-
fold increased hazard of death on dialysis in younger blacks is composed of two distinct
components: one of differential rates of transplantation and one of biology (or some
interaction between biology and socioeconomic factors). Blacks are much less likely to
receive a transplant from a live donor; as such interventions to reduce transplant disparities
should prioritize the improvement of live donation rates for blacks.
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One potential contributor to the significant racial disparity among younger adults, but not
older adults, is insurance coverage: young blacks are more likely to be uninsured (or
Medicaid insured) than young whites, while all older adults are Medicare eligible. As
hypothesized, disparity in insurance is greater among the younger ESRD population;
however, even among those with private insurance, young blacks had a higher risk of death
on dialysis than young whites on dialysis. And even among young patients with previous
erythropoietin stimulating agent use, a proxy for medical care during CKD progression,
young blacks experienced a higher risk of death on dialysis. It is likely, then, that any
socioeconomic contributors to this disparity remain uncharacterized or unmeasured.

Several limitations merit consideration. First, only patients who survived long enough to
develop ESRD were captured, and therefore the impact of differential mortality for blacks in
earlier stages of CKD on dialysis survival could not be quantified. Blacks with CKD die at a
higher rate than whites, possibly causing a survivor bias where the black patients who
survive to ESRD are healthier than whites. Without linkage of CKD data to the USRDS
registry, we were unable to quantify the effects of this survival bias. Second, comorbidity
data captured in the 2728 form is coded as presence or absence of disease, and nuances of
severity of comorbidities could not be considered. However, the 2728 form does provide a
rich source of comorbidity information, and this comorbidity ascertainment was adequate to
demonstrate consistency between our initial population-based analyses and previous
literature.

In summary, this study challenges the widespread notion that blacks survive longer than
whites on dialysis. Despite a survival advantage in older age groups, blacks under the age of
50 are at substantially increased risk of death on dialysis. Inequities in dialysis survival are
compounded by inequities in access to transplantation. Determining why younger blacks are
at increased risk of death on dialysis is critical in order to improve clinical decision-making
and inform policies aimed at achieving equity in ESRD care.
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Figure 1. Percent of Incident ESRD Patients Who Died on Dialysis (Left Panel) or Received a
Transplant (Right Panel) During the Study Period, by Race and Age Category
RR = Relative Risk (unadjusted) of dying on dialysis (left panel) or receiving a transplant
(right panel) for blacks compared to whites
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Figure 2. Relative Adjusted Hazard of Death (Black versus White) on Dialysis, by Age
Each point and 95% confidence interval represents results from one multivariate model
(adjusting for demographics and comorbidities). Upper panel represents Cox models (hazard
ratios, log scale) and lower panel represents Fine & Gray models (subhazard ratios, log
scale). The line at 1.0 represents parity; estimates above the line indicate a higher risk of
death for black dialysis patients (compared to similar white dialysis patients); estimates
below the line indicate a lower risk of death for black dialysis patients.
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Table 1
Clinical and Demographic Characteristics Incident ESRD Patients, by Age and Race

Cells include # (%) unless otherwise specified. SD= Standard Deviation; EPO = Erythropoietin; ASHD =
Atherosclerotic Heart Disease; PVD = Peripheral Vascular Disease; CVD = Cerebrovascular Disease

Age 18-30 Age 31-50 Age >50

White Black White Black White Black

(n=26,489) (n=18,883) (n=138,965) (n=108,101) (n=757, 413) (n=280,156)

Age in Years (SD) 25.1 (3.6) 25.5 (3.5) 42.7 (5.5) 42.4 (5.5) 69.9 (10.0) 66.3 (9.8)

Female 11,370 (42.9) 9,040 (47.9) 54,871 (39.5) 45,516 (42.1) 331,228 (43.7) 150,520 (53.7)

Insurance Type

  Medicare 3,802 (14.8) 1,976 (10.8) 26, 426 (19.6) 15,910 (15.2) 418,662 (57.1) 108,879 (40.1)

  Private 8,677 (33.8) 4,037 (22.1) 53,657 (39.9) 29,050 (27.7) 164,770 (22.5) 56,703 (20.9)

  Medicaid/None 13,177 (51.4) 12,255 (67.1) 54,481 (40.5) 59,895 (57.1) 149,615 (20.4) 105,779 (39.0)

BMI

  <18 1,505 (6.0) 984 (5.6) 4,947 (3.8) 4,488 (4.4) 28,985 (4.0) 13,630 (5.1)

  18-24.9 12,558 (51.1) 6,931 (39.8) 46,748 (36.4) 33,425 (33.2) 268,641 (38.0) 91,609 (34.8)

  25-29.9 5690 (23.1) 4,059 (23.3) 34,955 (27.2) 25,704 (25.5) 208,534 (29.5) 73,226 (27.8)

  30-34.9 2,651 (10.8) 2,404 (13.8) 20,563 (16.0) 16,710 (16.4) 111,098 (15.7) 44,267 (16.8)

  ≥ 35 2,139 (9.2) 3,034 (18.4) 21,050 (17.0) 20,189 (21.0) 88,262 (13.0) 39,649 (15.8)

Cause of ESRD

Glomerulonephritis 8,108 (30.9) 4,393 (23.4) 20,443 (14.8) 12,763 (11.9) 52,096 (7.0) 11,737 (4.2)

  Diabetes 5,131 (19.6) 3,226 (17.2) 63,260 (46.0) 32,965 (30.6) 338,101 (45.3) 139,369 (50.3)

  Hypertension 2,945 (11.2) 5,192 (27.6) 16,744 (12.2) 38,760 (36.1) 207,740 (27.7) 96,652 (34.8)

  Polycystic Kidney 536 (2.0) 85 (0.5) 9,807 (7.1) 1,753 (1.6) 16,859 (2.3) 2,445 (0.9)

  Urologic 1,542 (5.9) 251 (1.3) 4,223 (3.1) 1,064 (1.0) 21,238 (2.8) 3,239 (1.2)

  Other 6,056 (23.1) 4,830 (25.7) 17,811 (12.9) 16,625 (15.5) 78,590 (10.5) 16,217 (5.9)

  Unknown 1,924 (7.3) 808 (4.3) 5,322 (3.9) 3,558 (3.3) 32,533 (4.4) 7,612 (2.7)

Dialysis Type

  Hemodialysis 22,465 (86.1) 16,981( 91.3) 118,360 (86.5) 98,546 (92.6) 686,295 (92.6) 262,463 (95.5)

  Peritoneal 3,632 (13.9) 1,610 (8.7) 18,496 (13.5) 7,887 (7.4) 55,220 (7.4) 12,435 (4.5)

Use of EPO 7,200 (30.1) 3,682 (21.4) 40,030 (32.2) 22,515 (23.0) 225,933 (33.5) 73,894 (29.5)

Cardiac Failure 1,733 (6.7) 1,839 (9.9) 21,652 (15.9) 19,551 (18.4) 287,483 (38.8) 92,048 (33.5)

ASHD 500 (1.9) 280 (1.5) 14,795 (10.9) 7,079 (6.7) 252,708 (34.1) 56,626 (20.6)

PVD 421 (1.6) 322 (1.7) 11,381 (8.4) 5,035 (4.7) 138,068 (18.6) 33,912 (12.3)

CVD 303 (1.2) 319 (1.7) 5,549 (4.1) 4,913 (4.6) 78,887 (10.6) 32,109 (11.7)

Hypertension 17,951 (69.0) 14,681 (78.9) 104,976 (77.0) 90,944 (85.2) 607,863 (81.8) 244,300 (88.6)

Diabetes 5,725 (22.0) 3,902 (21.0) 70,133 (51.3) 40,729 (38.2) 411,954 (55.4) 171,147 (62.0)

Smoker 1,620 (6.2) 900 (4.9) 12,659 (9.3) 9,772 (9.2) 35,740 (4.8) 14,086 (5.1)

Immobile 383 (1.5) 248 (1.3) 3,722 (2.7) 2,238 (2.1) 43,682 (5.9) 17,340 (6.3)

Cancer 267 (1.0) 99 (0.5) 3,514 (2.6) 1,639 (1.5) 62,422 (8.4) 15,807 (5.8)

COPD 138 (0.5) 114 (0.6) 4,111 (3.0) 2,269 (2.1) 83,747 (11.3) 17,013 (6.2)

Alcohol Abuse 214 (0.8) 168 (0.9) 3,422 (2.5) 3,609 (3.4) 7,637 (1.0) 4,842 (1.8)
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Age 18-30 Age 31-50 Age >50

White Black White Black White Black

(n=26,489) (n=18,883) (n=138,965) (n=108,101) (n=757, 413) (n=280,156)

Drug Abuse 511 (2.0) 497 (2.7) 2,771 (2.0) 7,026 (6.6) 1,408 (0.2) 3,346 (1.2)
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Table 2
Relative Adjusted Hazard of Death (Black versus White) Among 18-30 Year Dialysis
Patients

Each row represents results from one multivariate model (adjusting for demographics and comorbidities). Left
columns represent Cox models (hazard ratios) and right columns represent Fine & Gray models (subhazard
ratios).

Stratum Whites
deaths/total

Blacks
deaths/total

Censored
HR (95% CI)

Competing Risks
SHR (95% CI)

Sex

  Male 1,899/15,119 2,539/9,843 1.54 (1.44-1.65) 2.10 (1.96-2.25)

  Female 1,873/11,370 2,672/9,040 1.34 (1.25-1.43) 1.77 (1.65-1.90)

Insurance

  Medicare/VA 524/3,802 480/1,976 1.35 (1.17-1.55) 1.95 (1.69-2.24)

  Private 631/8,677 631/4,037 1.47 (1.39-1.56) 1.85 (1.74-1.95)

  Medicaid/None 2,469/13,177 3,841/12,255 1.38 (1.22-1.57) 2.40 (2.11-2.73)

BMI

 <18 318/1,505 385/984 1.55 (1.32-1.83) 1.93 (1.63-2.28)

  18-24.9 1,787/12,558 2,166/4,765 1.59 (1.49-1.71) 2.13 (1.99-2.29)

  25-29.9 619/5,690 971/4,059 1.43 (1.28-1.59) 2.03 (1.82-2.27)

  30-34.9 316/2,651 465/2,404 1.12 (0.96-1.31) 1.48 (1.26-1.74)

 >35 321/2,139 657/3,034 1.09 (0.94-1.26) 1.38 (1.19-1.61)

Use of Erythropoietin

  No 2,492/16,692 3,933/13,501 1.51 (1.43-1.59) 1.97 (1.86-2.09)

  Yes 933/7,200 877/3,682 1.22 (1.11-1.36) 1.79 (1.61-1.99)

Cause of ESRD

    Diabetes 1,561/5,131 1,231/3,226 1.02 (0.93-1.11) 1.35 (1.24-1.48)

    Hypertension 2,438/17,951 1,057/5,192 1.33 (1.16-1.54) 1.65 (1.43-1.90)

    Glomerulonephritis 619/8,108 670/4,393 1.21 (1.07-1.37) 1.71 (1.51-1.95)

    Urologic 196/1,542 77/251 1.63 (1.21-2.18) 2.32 (1.74-3.10)

    Other 862/6,056 1,975/4,830 2.18 (1.99-2.38) 2.88 (2.63-3.15)

    Unknown 168/1,924 169/808 1.64 (1.28-2.12) 2.06 (1.58-2.69)

Dialysis Type

    Hemodialysis 3,232/22,465 4,689/16,981 1.45 (1.38-1.53) 1.93 (1.83-2.03)

    Peritoneal Dialysis 467/3,632 389/1,610 1.29 (1.10-1.52) 1.94 (1.65-2.28)
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