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Abstract

Rationale and Objective: Non-Hispanic Black and Hispanic patients present with kidney 

failure at younger ages than white patients. Younger patients are also more likely to receive 

transplants and home dialysis than in-center hemodialysis (ICHD), but it is unknown whether 

racial/ethnic disparities in treatment differ by age. We compared use of kidney replacement 
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therapies between racial/ethnic groups among patients with incident kidney failure, overall, and by 

age.

Study Design: Retrospective cohort study.

Setting and Participants: 830,402 U.S. adult (>21 years) patients initiating kidney failure 

treatment during 2011–2018.

Exposures: Patient race/ethnicity (non-Hispanic Black, non-Hispanic white, Hispanic, or other) 

and age group (22–44, 45–64, 65–74, or 75–99).

Outcome: Treatment modality (transplantation, peritoneal dialysis [PD], home hemodialysis 

[HHD], or ICHD) as of day 90 of treatment.

Analytical Approach: Differences in treatment modalities were quantified for patient subgroups 

defined by race/ethnicity and age. Log-binomial regression models were fit to estimate adjusted 

risk ratios (ARRs).

Results: Eighty-one percent of patients were treated with ICHD, 3.0% underwent transplantation 

(85% pre-emptive, 57% living donor), 10.5% were treated with PD, and 0.7% were treated 

with HHD. Absolute disparities in treatment were most pronounced among patients aged 22–44. 

Compared to non-Hispanic White patients whose percentages of treatment with transplantation, 

PD, and HHD were 10.9%, 19.0%, and 1.2%, non-Hispanic Black patients were less commonly 

treated with each modality (unadjusted percentages: 1.8%, 13.8%, and 0.6%, respectively) as 

were Hispanic patients (4.4%, 16.9%, and 0.5%, respectively; all differences p<0.001). After 

adjustment, the largest relative disparities were observed for transplantation; among the age group 

22–44 and compared to non-Hispanic White patients, the ARRs for non-Hispanic Black and 

Hispanic patients were 0.21, 95% CI (0.19, 0.23) and 0.47, 95% CI (0.43, 0.51), respectively.

Limitations: Race/ethnicity data not self-reported.

Conclusions: Among adults with incident kidney failure, racial/ethnic disparities in 

transplantation and home dialysis use are most pronounced among the youngest adult patient 

age group.

Plain-language Summary

Research has shown wide racial/ethnic disparities in use of kidney transplantation and home 

dialysis, yet how age interacts with these disparities is unknown. We compared use of kidney 

replacement therapies between racial/ethnic groups among patients with incident kidney failure, 

within age strata, using registry data for 830,402 U.S. adults (>21 years) during 2011–2018. 

Absolute disparities in transplantation and home dialysis (outcomes measured at 90 days after 

treatment initiation) were most pronounced among patients aged 22–44. After adjusting for 

numerous patient-level factors, the largest disparities were observed for transplantation among 

adults age 22–44. These findings suggest that needs of younger adults should be emphasized in 

designing interventions to reduce disparities in access to preferred kidney replacement therapies.

Keywords

Kidney failure; transplantation; home dialysis; disparities; race/ethnicity; age
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Introduction

Non-Hispanic Black and Hispanic patients, relative to non-Hispanic white patients, regularly 

receive lower-quality medical care and have poorer access to many medical services, 

particularly for kidney disease.1 For most patients with kidney failure requiring replacement 

therapy (hereafter “kidney failure”), transplantation promises the best survival and quality 

of life outcomes among available kidney replacement therapies.2–5 Among patients with 

kidney failure who do not receive pre-emptive transplantation (i.e., transplant before 

receiving dialysis treatment), peritoneal dialysis (PD) and home hemodialysis (HHD) 

are often preferred to in-center hemodialysis (ICHD); PD and HHD use are associated 

with greater flexibility and independence, and many home dialysis patients report better 

quality of life.4–6 Moreover, several national policy changes pursuant to the 2019 executive 

order Advancing American Kidney Health have increasing use of transplantation and 

home dialysis as a central goal.7 However, relative to non-Hispanic white patients, non-

Hispanic Black and Hispanic kidney failure patients are 73% and 49% less likely to 

receive a transplant, respectively, and 15–25% less likely to receive PD.2 Given that the 

incidence of kidney failure is nearly three times higher for Black individuals than for white 

individuals and 32% higher for Hispanic individuals than for non-Hispanic individuals,2 

these large disparities in treatment imply significant kidney failure treatment-related deficits 

in longevity and quality of life for racial/ethnic minorities nationally.

Importantly, age at kidney failure incidence varies meaningfully across racial/ethnic groups: 

in 2008, median age at incidence was 59.2, 60.2, and 66.8 for African American, Hispanic, 

and non-Hispanic white patients, respectively.8 Younger patients are relatively more likely 

to undergo transplantation, PD, and HHD than older patients;2 this is because older age 

is associated with several clinical contraindications for these preferred modalities and 

also because age informs patients’ relative preferences among kidney failure treatment 

alternatives.9–11 If racial/ethnic disparities in access to transplantation, PD, and HHD persist 

across all ages, the apparent, average disparities in treatment may be understated in analyses 

that do not effectively account for differences in age at incidence.

Only two previous studies have examined racial/ethnic disparities in kidney failure treatment 

by age group in adult patients.12,13 The first study compared only self-reported transplant 

waitlisting outcomes of white and African American patients initiating treatment 30 years 

ago, and the second relied on data from one large dialysis organization. Consequently this 

latter study could neither capture pre-emptive kidney transplants (i.e., prior to any dialysis 

treatment) nor construct nationally representative estimates.13 Notably, both studies assessed 

treatment disparities by age before the 2011 expansion of the Prospective Payment System 

in Medicare—the largest payer of kidney transplantation and dialysis services in the U.S.—

led to a narrowing of racial/ethnic disparities in home dialysis treatment use.14 In addition, 

no previous study has examined differences across age groups in racial/ethnic disparities in 

HHD use alongside transplantation and PD use or examined HHD use for Hispanic patients 

in this context. We use a retrospective cohort study and recent, national data to fill these 

gaps.

Wilk et al. Page 3

Am J Kidney Dis. Author manuscript; available in PMC 2023 July 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Materials and Methods

Data, sample, and measures

We used United States Renal Data System (USRDS) data to identify all U.S. adult patients 

whose first date of kidney failure treatment was between January 2011 and June 2018. This 

study focused on adult patients because of the high median age of kidney failure incidence 

and because kidney failure care is administered in a separate provider system for pediatric 

patients. We excluded patients under age 22 (computed for the year in which initial kidney 

failure treatment took place; 1.2% of patients) for these reasons. We also excluded patients 

older than 99 (0.01%) due to small sample limitations. Following USRDS’s standard 

approach for tracking initial treatment modalities in annual reports, patients’ treatment 

modalities—transplant, ICHD, PD (including continuous ambulatory peritoneal dialysis, 

continuous cycling peritoneal dialysis, and other peritoneal dialysis), HHD, or other—were 

identified at day 90 of therapy and limited to those used for at least 60 days.2 We chose 

this approach to avoid measurement error during patients’ early months of dialysis care 

due to unstable or temporary modality choices,15,16 recognizing that transplants observed 

on or before day 90 of therapy would be disproportionately pre-emptive and living-donor 

transplants. We focus on outcomes at day 90 of therapy rather than at a later time point 

to limit survivor’s bias (due to early mortality) and attrition bias (due to modality switches 

from home dialysis to ICHD). Patients identified as lost to follow-up (e.g., died before day 

90) (n= 62,059, 6.9%), having discontinued dialysis (n=8,850, 1.0%) or recovered kidney 

function (n=1,798, 0.2%), or with any missing data (n=110, <0.01%) were excluded. The 

final analytic sample included 830,402 patients with incident kidney failure.

To assess treatment modality, we created dichotomous outcome measures that mirror 

common decision-making hierarchies among the kidney failure treatment alternatives 

offered at many dialysis facilities: (1) any transplantation (pre-emptive or non-pre-emptive, 

living or deceased donor) versus all dialysis modalities, and then in parallel (2a) PD or 

HHD (“home dialysis”) versus ICHD (excluding transplantation and other dialysis), (2b) 

PD versus ICHD (excluding transplantation, HHD, and other dialysis), and (2c) HHD 

versus ICHD (excluding transplantation, PD, and other dialysis). According to October 2020 

Dialysis Facility Compare data, both PD and HHD training are offered at 27.4% of U.S. 

dialysis facilities, PD training only (no HHD training) is offered at 24.9% of facilities, and 

HHD training only (no PD training) is offered at 1.6% of facilities. Nearly half (46.1%) of 

facilities do not offer home dialysis training.

We used Medical Evidence Form (CMS-2728) data collected at incidence to identify patient 

race/ethnicity. We define and interpret race as a social construct, not a biological one.17 

Nevertheless, in Medical Evidence Form data, race/ethnicity is not self-reported but rather 

administratively reported. Race/ethnicity was coded as Hispanic if the patient was identified 

as Hispanic and, if not, was based on listed race. Using this information, our categorical 

race/ethnicity measure distinguished among the following groups: non-Hispanic white, non-

Hispanic Black, Hispanic, and other race/ethnicity. Due to small sample sizes, Asian, Native 

American, unknown, and other racial/ethnic groups were included in the latter group.
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Patient-level adjustors—predisposing and need-related characteristics in Andersen’s 

framework of health services use18—were also derived from CMS-2728 data. These 

measures included age group indicators following USRDS standard age groupings (22–

44, 45–64, 65–74, 75–99), sex (female versus male), principal assigned cause of kidney 

failure (categorical: diabetes, hypertension, glomerulonephritis, or other), and indicators for 

key comorbid conditions (heart disease [including atherosclerotic heart disease, peripheral 

vascular disease, congestive heart failure, or other cardiac disease], diabetes, hypertension), 

which are associated with patient prognosis and treatment use.19–22

Analysis

We compared unadjusted modality use between racial/ethnic groups both overall and 

stratified by age group. Next, we estimated log-binomial models (i.e., generalized linear 

models with a log link function and binomial distribution) of treatment use, likewise 

overall and by age group. Log-binomial models were preferred to logistic models because 

log-binomial models facilitate post-estimation development of risk ratios (see Supplement 

– Methods).23,24 We controlled for year of kidney failure incidence to account for secular 

trends in technology and treatment availability (e.g., dialysate shortage for PD).

Model-based standardization was used to estimate the adjusted probability of each outcome 

for each racial/ethnic group as well as adjusted risk ratios (versus non-Hispanic white 

patients). Our estimates of adjusted probabilities, and associated confidence intervals were 

bootstrapped (100 iterations with 70% stratified random-draw samples by race to improve 

modeling efficiency). Furthermore, unadjusted and adjusted risk ratios of transplantation 

were compared to assess the importance of patients’ predisposing and need-related 

characteristics in explaining any observed disparities in modality, both overall and by age.

In supplemental analyses, we explored whether pre-kidney failure insurance status 

(Medicare, Veterans Administration coverage, Medicaid, private insurance, or other) or pre-

kidney failure nephrology care (any versus none)—enabling characteristics in Andersen’s 

framework18—represented important confounders and potential mediators in our baseline 

log-binomial models by including them as additional covariates.

We performed all statistical analysis using R statistical software, version 3.5.3.25 This 

project was deemed exempt-approved by the Emory Institutional Review Board. Obtaining 

individual-level informed consent was not feasible for this secondary data analysis because 

doing so would require re-identifying individual patient records.

Results

Of 830,402 patients with incident kidney failure in our sample (Table 1), non-Hispanic 

Black patients (26.4%) and Hispanic patients (15.2%) comprised the second and third 

largest racial/ethnic groups, respectively, after non-Hispanic white patients (52.0%). Age at 

kidney failure incidence was considerably older among non-Hispanic white patients (27.5% 

75–99) than among non-Hispanic Black (15.0%), Hispanic (16.1%), or other (20.5%) 

patients (all p-values <0.001). Kidney failure etiology and comorbid conditions also varied 

substantially by race/ethnicity. Diabetes was the cause of kidney failure among Hispanic 
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(62.1%) and other (53.8%) patients disproportionately often. Non-Hispanic white patients 

were most likely to have comorbid heart disease (51.0%) and least likely to have comorbid 

hypertension (86.2%) (all p-values <0.001). Corresponding descriptive information about 

patient characteristics is presented by age band in Table S1 (Panels A-D).

As shown in Table 2 and Figure 1, across racial/ethnic groups 3.0% of patients received 

a transplant by day 90 of treatment, while 80.6% of patients used ICHD, 10.5% used 

PD, 0.7% used HHD, and 1.2% used other treatment modalities; 4.0% were not assigned 

to a treatment modality due to treatment instability (<60 days persistent). In unadjusted 

comparisons, transplantation was more common among non-Hispanic white patients (3.9%) 

than among non-Hispanic Black (1.1%) and Hispanic (1.8%) patients, though it was most 

common among patients of other race/ethnicity (6.2%). PD was also most common among 

other race/ethnicity (12.8%), followed by non-Hispanic white (11.5%), Hispanic (9.6%), and 

non-Hispanic Black (8.5%) patients. HHD was most common among non-Hispanic white 

patients (0.9%), followed by non-Hispanic Black (0.7%), other race/ethnicity (0.5%), and 

Hispanic (0.4%) patients. All unadjusted differences between each racial/ethnic group and 

non-Hispanic white were statistically significant (p<0.001).

Table 3 presents adjusted probabilities of transplantation, PD, and HHD across non-Hispanic 

white, non-Hispanic Black, and Hispanic racial/ethnic groups by age group after adjusting 

for patient-level covariates. Because of the differences in comparison groups across 

outcomes, Table 3’s adjusted probabilities are comparable with the unadjusted risks of 

outcomes presented in Table 2 and Figure 1 only for the transplantation outcome. Overall, 

non-Hispanic white patients were the most likely to receive a transplant (3.5%) or to use 

PD versus ICHD (14.1%) or HHD versus ICHD (1.1%), while non-Hispanic Black patients 

were the least likely to receive a transplant (1.0%) or to use PD versus ICHD (8.3%), and 

Hispanic patients were the least likely to use HHD versus ICHD (0.5%) (all comparisons 

p<0.001); this pattern persisted for each treatment outcome and all age groups, except 

for HHD use among age 75–99. The largest absolute disparities (non-Hispanic Black and 

Hispanic as compared to non-Hispanic white) for transplant receipt, PD use, and HHD 

use were among patients age 22–44 (p<0.001). This is also the age group in which each 

treatment outcome was most common overall (p<0.001).

Table 3 also includes adjusted estimates of the risk ratios of transplantation, PD, and 

HHD across racial/ethnic groups by age group. The largest relative disparity in transplant 

receipt for non-Hispanic Black patients was among age 22–44 (adjusted risk ratio versus 

non-Hispanic whites [ARR] 0.21, 95% CI [0.19, 0.23]), while the disparities among other 

age groups were also large (ARRs 0.29–0.30). For Hispanic patients, the largest relative 

disparity in transplantation was likewise among age 22–44 (ARR 0.47, 95% CI [0.43, 0.51]), 

though the relative disparity was only marginally smaller in older age groups (ARRs 0.49–

0.50).

Patterns of relative disparities in HHD use were similar to those for transplant. The largest 

relative disparities in HHD use for Hispanic patients were among younger age groups 

(ARR for age 22–44: 0.34, 95% CI [0.27, 0.43]); these disparities were smaller among age 

65–74 and eliminated among age 75–99 (ARR 0.93, 95% CI [0.77, 1.13]). Similarly, for 
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non-Hispanic Black patients, the largest disparities were among younger age groups (ARR 

for age 22–44: 0.45, 95% CI [0.38, 0.54]). For non-Hispanic Black patients, this disparity 

was flipped among age 75–99 (ARR 1.38, 95% CI [1.21, 1.58]).

Patterns of relative disparities in PD use differed from those observed for transplant and 

HHD. The relative disparity in PD use for non-Hispanic Black patients was larger among 

older age groups (ARR for age 75–99: 0.48, 95% CI [0.45, 0.51]) than among younger age 

groups (ARR for age 22–44: 0.65, 95% CI [0.63, 0.67]). Age-trends in PD disparities for 

Hispanic patients were similar.

Corresponding results for the combined home dialysis outcome (PD or HHD versus ICHD) 

are presented in Table S2. Absolute and relative disparities in home dialysis use were 

comparable to those observed for PD use (Table 3).

Comparing unadjusted (Table 2) and adjusted results (Table 3) for transplant, we found that 

racial/ethnic disparities were narrowed somewhat after adjustment for key patient factors, 

though the adjusted disparities’ magnitude remained large.

Supplemental analyses are presented among the Supplemental Materials. When adjusting 

for pre-kidney failure insurance status, the disparities were narrowed most among 

younger cohorts (age 22–44 and 45–64). Separately, when adjusting for pre-kidney failure 

nephrology care, racial/ethnic disparities in transplantation and PD use (though not HHD 

use) were narrowed across all age groups.

Discussion

While non-Hispanic Black and Hispanic individuals are disproportionately represented 

among U.S. adults with kidney failure due to high incidence rates and rapid kidney disease 

progression,2 our results affirm that there are very large racial/ethnic disparities in access 

to kidney transplantation, PD use, and HHD use.2,14,26–33 We advance the literature by 

identifying for the first time that the absolute and relative racial/ethnic disparities (versus 

non-Hispanic white patients) in two kidney failure treatments often preferred to ICHD are 

most pronounced among younger patients. During 2011–2018, the largest relative disparity 

was in transplantation for patients age 22–44: non-Hispanic Black patients were 79% less 

likely than non-Hispanic white patients to receive a transplant, and Hispanic patients were 

53% less likely, after adjusting for patient characteristics. Relative disparities in HHD use 

were also largest among younger patients. These findings suggest that average disparities 

in transplant and HHD treatment are understated in analyses that do not account for 

differences in age at incidence of kidney failure because, on average, Black and Hispanic 

patients are younger at incidence than non-Hispanic white patients.8 Moreover, programs 

and interventions to improve equity in treatment for Black and Hispanic adults with incident 

kidney failure may have the greatest potential when focused on the needs and barriers faced 

by younger individuals – those who stand to gain the most in accumulated life expectancy 

and quality of life when receiving a preferred kidney failure treatment.34,35

These age-trends in kidney failure treatment disparities may be explained, in part, 

by differences in patient complexity across race/ethnicity and the different treatments. 

Wilk et al. Page 7

Am J Kidney Dis. Author manuscript; available in PMC 2023 July 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Older patients of all racial/ethnic groups are more likely to have one or more 

clinical contraindications to transplant or HHD.11,36–38 Consequently, when nephrologists 

weigh treatment alternatives for older patients, they must place greater weight on 

clinical considerations versus other considerations (e.g., social support39,40). Therefore 

nephrologists’ treatment recommendations may be more comparable across racial/ethnic 

groups in older patients, leading to reduced relative disparities in treatment among them. Of 

note, some factors (e.g., body-mass index) may differ in the strength of their relationship 

with transplant versus with home dialysis. Among younger patients, the wider absolute 
disparities are driven both by these trends in relative disparities and also by younger 

patients’ greater use of these treatment options overall (e.g., 6.8% of patients aged 22–

44 received a transplant versus 0.3% of patients aged 75–99 in our sample).10,41 Indeed, 

if relative racial/ethnic disparities in transplant access were identical across age groups, 

absolute disparities would still be wider among younger patients.

Our supplemental analyses suggest racial/ethnic differences in insurance coverage and other 

determinants of access to care among younger individuals are among the mechanisms 

that contribute to the greater relative disparities we observe among younger patients. In 

these analyses, we found that controlling for pre-kidney failure insurance coverage or 

pre-kidney failure nephrology care narrowed our estimates of relative disparities most 

among younger patients (e.g., adjusted risk ratios of transplant among Hispanic individuals 

[versus non-Hispanic white individuals] age 22–44: 0.56 or 0.54, respectively, versus 0.47 

without these adjustments). This is consistent with prior evidence that non-Hispanic Black 

and Hispanic individuals under age 65 (and so not Medicare-eligible based on age) are 

more likely than non-Hispanic white individuals to be uninsured or Medicaid-insured prior 

to kidney failure.42 This is also true in our sample (see Table S1). These racial/ethnic 

differences in pre-kidney failure insurance coverage may, in turn, lead to poorer access 

to regular nephrology care, appropriate care for other comorbid conditions, and education 

about treatment alternatives among racial/ethnic minority patients, inhibiting their access 

to preferred treatments.43,44 Policy measures that expand access to pre-kidney failure 

nephrology care, potentially including expanded Medicare eligibility to individuals under 

age 65 with stage IV or V chronic kidney disease, could narrow these gaps in access to 

transplant and home dialysis.

We also hypothesized relative disparities in PD use by race/ethnicity would be wider among 

younger patients. Yet relative disparities in PD use were widest among older patients. 

This divergent trend may be attributed significantly to competing treatment risks and 

selection bias. Many non-Hispanic white patients who receive transplants would otherwise 

be good candidates for home dialysis; indeed, many patients considered strong candidates 

for transplant are directed to PD on a temporary basis.45 If these non-Hispanic white 

patients did not receive a transplant, they would be disproportionately likely to receive PD 

treatment, leading us to observe wider disparities in access to home dialysis (even compared 

to the already large disparities we observe in our data), especially among younger patients. 

Thus the very wide racial/ethnic disparities in transplant receipt among younger patients 

may lead us to underestimate disparities in PD use among younger patients. Further study 

will be needed to more fully explain the age-gradient in PD use disparities, potentially 

including competing risks models (e.g., Fine and Gray46) and other analyses at the patient 
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or community levels, accounting for differences in psychosocial factors associated with 

improved access to transplant and PD. Such analyses are likely to underscore the importance 

of addressing intersectional deficits in financial access, transportation, social support, and 

other barriers to home dialysis among younger patients with kidney failure. Similarly, 

dialysis facility-level analyses may explore community-level social factors that could 

influence whether dialysis facilities make PD or HHD available in younger and racially/

ethnically segregated communities.

Recent changes in Medicare payment policy—notably including the 2011 expansion of the 

Prospective Payment System—and revisions to the national kidney allocation system have 

expanded access to home dialysis47,48 and reduced disparities in transplant access among 

patients waitlisted for a deceased donor transplant.49,50 However, as our results and other 

studies show, large disparities persist in many aspects of kidney failure care across most age 

groups.51 For example, our study illustrates persistent disparities in receipt of pre-emptive, 

living donor transplants. Due to our focus on 90-day treatment outcomes, 85% of transplants 

observed in our study are pre-emptive, and 57% are living-donor.52 Further study is needed 

to identify the mechanisms that contribute to large disparities in transplantation and HHD 

use among younger adult patients. Such evidence could inform how policy mechanisms, 

including payment reforms and other initiatives launched under the Advancing American 

Kidney Health executive order,7 may improve equity in kidney failure treatment across 

racial/ethnic groups.

This analysis has some notable limitations. First, we identify initial treatment modality 

as of day 90, restricting our analysis to patients who survive the first 90 days on 

treatment for kidney failure. Patients with kidney failure who experience early mortality are 

disproportionately older, white, and undergoing ICHD treatment.2 Thus re-including these 

patients’ initial treatment experience in our analysis would reduce the apparent racial/ethnic 

differences in home dialysis use on average. However, our main findings of disparities, 

particularly the larger disparities among younger patients, would not be meaningfully 

affected. Of note, disparities in home dialysis use at a later time point (e.g., day 365 of 

treatment) would be driven by the same mechanisms underlying the disparities we observe at 

day 90 as well as mechanisms related to modality switching. Second, we exclude pediatric 

patients from our analysis because they are treated in a separate pediatric nephrology 

system, although disparities persist in this population also.53 Third, our measure of race/

ethnicity and numerous covariates (e.g., patient comorbidities), are derived from the Medical 

Evidence form (CMS-2728). Because the form is typically completed by a clinician or 

staff person rather than the patient, we do not have access to self-reported race/ethnicity, 

which is preferred.54 Moreover, comorbidities may be underreported in these data,55 and 

we do not adjust for other potentially relevant patient factors—residual kidney function, 

echocardiography results, preferences, and psychosocial characteristics—or provider factors

—treatment preferences, training in home dialysis, staffing constraints—that may affect 

treatment use differentially by patient race/ethnicity.51 USRDS data do not capture these 

factors. Fourth, while we show that insurance status and nephrology care prior to kidney 

failure can explain part of the disparities we observe, it should be a priority of future 

research to uncover the mechanisms that most strongly explain these disparities and to 

identify interventions that can mitigate their impacts. Finally, our analysis is substantially 
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limited to non-Hispanic Black, Hispanic, and non-Hispanic white patients because of small 

cell sizes among other racial/ethnic subgroups. Asian Americans are a potentially important 

race/ethnicity subgroup to examine in future analyses, as they have many advantaged 

socioeconomic characteristics on average, and so may be more likely than other racial/ethnic 

minorities to undergo transplantation or home dialysis treatment.28

Relative and absolute racial/ethnic disparities in preferred kidney failure treatments are 

generally the worst among younger patients, particularly those aged 22–44. Using this 

information, interventions to reduce disparities in access to preferred kidney replacement 

therapies can be targeted to younger patient groups who stand to gain the most in 

accumulated life expectancy and quality of life when receiving a preferred kidney failure 

treatment.34,35 Nevertheless, given the ubiquity of racial/ethnic disparities in access to high-

quality kidney failure care, such interventions should not be targeted exclusively to a single 

age group.
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Figure 1: Unadjusted Risks of Transplantation (A), Peritoneal Dialysis (B), and Home 
Hemodialysis (C) by Race/ethnicity and Age, 2011–2018
Notes: Outcomes identified at 90 days after start of kidney failure treatment. NH = 

non-Hispanic, ICHD = in-center hemodialysis, PD = peritoneal dialysis, HHD = home 

hemodialysis. Transplantation at day 90 disproportionately comprises pre-emptive and living 

donor kidney transplants.
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Table 1:

Baseline Characteristics of U.S. Adult Patients with Incident Kidney Failure Requiring Replacement Therapy 

by Race/Ethnicity, 2011–2018

Variables Overall Non-Hispanic white Non-Hispanic Black Hispanic Other

Patients, No. (%) 830402
(100.0)

431772
(52.0)

218816
(26.4)

126096
(15.2)

53718
(6.5)

Age Group, No. (%)

 22–44 98730
(11.9)

35363
(8.2)

36163
(16.5)

19020
(15.1)

8184
(15.2)

 45–64 334643
(40.3)

153830
(35.6)

100729
(46.2)

58076
(46.1)

22008
(41.0)

 65–74 214359
(25.8)

124013
(28.7)

49165
(22.5)

28647
(22.7)

12534
(23.3)

 75–99 182670
(22.0)

118566
(27.5)

32759
(15.0)

20353
(16.1)

10992
(20.5)

Sex, No. (%)

 Female 349040
(42.0)

172544
(40.0)

101593
(46.4)

51432
(40.8)

23471
(43.7)

 Male 481362
(58.0)

259228
(60.0)

117223
(53.6)

74664
(59.2)

30247
(56.3)

Attributed Cause of Kidney Failure, No. (%)

 Diabetes mellitus 387767
(46.7)

185698
(43.0)

94893
(43.4)

78291
(62.1)

28885
(53.8)

 Hypertension 238716
(28.7)

115784
(26.8)

85217
(38.9)

26217
(20.8)

11498
(21.4)

 Glomerulonephritis 62485
(7.5)

35144
(8.1)

13814
(6.3)

8444
(6.7)

5083
(9.5)

 Other 141434
(17.0)

95146
(22.0)

24892
(11.4)

13144
(10.4)

8252
(15.4)

Comorbidity, No. (%)

 Heart Disease 372937
(46.2)

213800
(51.0)

90162
(42.1)

49967
(40.3)

19008
(38.0)

 Diabetes Mellitus 471331
(58.4)

230215
(54.9)

123068
(57.5)

85732
(69.1)

32316
(64.7)

 Hypertension 712457
(88.3)

361272
(86.2)

195372
(91.3)

110961
(89.4)

44852
(89.8)

  Insurance Pre-Kidney Failure, No. (%)

 Medicaid 99289
(12.4)

32123
(7.7)

34622
(16.3)

23711
(19.2)

8833
(17.8)

 Medicare 495145
(61.8)

287701
(69.2)

118604
(55.8)

63816
(51.8)

25024
(50.4)

 Private 111227
(13.9)

58052
(14.0)

30002
(14.1)

15030
(12.2)

8143
(16.4)

 Veteran’s Administration 7176
(0.9)

3543
(0.9)

2700
(1.3)

672
(0.5)

261
(0.5)

 Other 45317
(5.7)

20637
(5.0)

10641
(5.0)

9242
(7.5)

4797
(9.7)

 None 43311
(5.4)

13908
(3.3)

16054
(7.6)

10805
(8.8)

2544
(5.1)

Pre-Kidney Failure Nephrology Care, No. (%) 519317
(64.2)

287961
(68.6)

127256
(59.3)

71035
(57.1)

33065
(66.1)
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Variables Overall Non-Hispanic white Non-Hispanic Black Hispanic Other

Year of Kidney Failure Incidence, No. (%)

 2011 103739
(12.5)

53621
(12.4)

28172
(12.9)

16062
(12.7)

5884
(11.0)

 2012 105768
(12.7)

55229
(12.8)

28279
(12.9)

16081
(12.8)

6179
(11.5)

 2013 108463
(13.1)

56819
(13.2)

28677
(13.1)

16593
(13.2)

6374
(11.9)

 2014 111304
(13.4)

57497
(13.3)

29867
(13.6)

16831
(13.3)

7109
(13.2)

 2015 115084
(13.9)

59571
(13.8)

30470
(13.9)

17483
(13.9)

7560
(14.1)

 2016 115762
(13.9)

60255
(14.0)

29952
(13.7)

17529
(13.9)

8026
(14.9)

 2017 115473
(13.9)

60179
(13.9)

29790
(13.6)

17299
(13.7)

8205
(15.3)

 2018 54809
(6.6)

28601
(6.6)

13609
(6.2)

8218
(6.5)

4381
(8.2)

Notes: NH = Non-Hispanic. T-tests and chi-squared tests were used to compare all characteristics of non-Hispanic Black, Hispanic, and other 
race/ethnicity groups with non-Hispanic white patients: p<0.001 for all tests.
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Table 2:

Treatment Outcomes at Day 90 of Treatment for U.S. Adult Patients with Incident Kidney Failure by Race/

Ethnicity and Age Group, Unadjusted, 2011–2018

Age 
Group

Treatment at Day 90 of 
Therapy, No. (%) Overall Non-Hispanic white Non-Hispanic Black Hispanic Other

Transplant 25152 (3.0) 17020 (3.9) 2464 (1.1) 2322 (1.8) 3346 (6.2)

In-center hemodialysis 669268 (80.6) 333123 (77.2) 188444 (86.1) 106307 (84.3) 41394 (77.1)

All Peritoneal dialysis 87168 (10.5) 49645 (11.5) 18563 (8.5) 12105 (9.6) 6855 (12.8)

Home hemodialysis 6190 (0.7) 3835 (0.9) 1547 (0.7) 558 (0.4) 250 (0.5)

Other treatment 9609 (1.2) 5794 (1.3) 2017 (0.9) 1166 (0.9) 632 (1.2)

Unstable modality (excluded 
from subsequent analyses) 33015 (4.0) 22355 (5.2) 5781 (2.6) 3638 (2.9) 1241 (2.3)

N 830402 431772 218816 126096 53718

Transplant 6729 (6.8) 3854 (10.9) 635 (1.8) 831 (4.4) 1409 (17.2)

In-center hemodialysis 69895 (70.8) 21769 (61.6) 28918 (80.0) 14243 (74.9) 4965 (60.7)

22–44 Peritoneal dialysis 16355 (16.6) 6730 (19.0) 4986 (13.8) 3208 (16.9) 1431 (17.5)

Home hemodialysis 775 (0.8) 414 (1.2) 223 (0.6) 88 (0.5) 50 (0.6)

Other treatment 1183 (1.2) 540 (1.5) 326 (0.9) 193 (1.0) 124 (1.5)

Unstable modality (excluded 
from subsequent analyses) 3793 (3.8) 2056 (5.8) 1075 (3.0) 457 (2.4) 205 (2.5)

N 98730 35363 36163 19020 8184

Transplant 13167 (3.9) 9043 (5.9) 1422 (1.4) 1142 (2.0) 1560 (7.1)

In-center hemodialysis 263523 (78.7) 112266 (73.0) 85831 (85.2) 48801 (84.0) 16625 (75.5)

45–64 Peritoneal dialysis 38733 (11.6) 20527 (13.3) 9273 (9.2) 5946 (10.2) 2987 (13.6)

Home hemodialysis 2571 (0.8) 1625 (1.1) 631 (0.6) 224 (0.4) 91 (0.4)

Other treatment 3804 (1.1) 2116 (1.4) 920 (0.9) 535 (0.9) 233 (1.1)

Unstable modality (excluded 
from subsequent analyses) 12845 (3.8) 8253 (5.4) 2652 (2.6) 1428 (2.5) 512 (2.3)

N 334643 153830 100729 58076 22008

Transplant 4776 (2.2) 3725 (3.0) 381 (0.8) 323 (1.1) 347 (2.8)

In-center hemodialysis 176872 (82.5) 97893 (78.9) 43721 (88.9) 25079 (87.5) 10179 (81.2)

65–74 Peritoneal dialysis 19895 (9.3) 13334 (10.8) 3043 (6.2) 1972 (6.9) 1546 (12.3)

Home hemodialysis 1542 (0.7) 1001 (0.8) 364 (0.7) 119 (0.4) 58 (0.5)

Other treatment 2632 (1.2) 1782 (1.4) 457 (0.9) 250 (0.9) 143 (1.1)

Unstable modality (excluded 
from subsequent analyses) 8642 (4.0) 6278 (5.1) 1199 (2.4) 904 (3.2) 261 (2.1)

N 214359 124013 49165 28647 12534

Transplant 480 (0.3) 398 (0.3) 26 (0.1) 26 (0.1) 30 (0.3)

In-center hemodialysis 158978 (87.0) 101195 (85.3) 29974 (91.5) 18184 (89.3) 9625 (87.6)

75–99 Peritoneal dialysis 12185 (6.7) 9054 (7.6) 1261 (3.8) 979 (4.8) 891 (8.1)
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Age 
Group

Treatment at Day 90 of 
Therapy, No. (%) Overall Non-Hispanic white Non-Hispanic Black Hispanic Other

Home hemodialysis 1302 (0.7) 795 (0.7) 329 (1.0) 127 (0.6) 51 (0.5)

Other treatment 1990 (1.1) 1356 (1.1) 314 (1.0) 188 (0.9) 132 (1.2)

Unstable modality (excluded 
from subsequent analyses) 7735 (4.2) 5768 (4.9) 855 (2.6) 849 (4.2) 263 (2.4)

N 182670 118566 32759 20353 10992

Notes: NH = Non-Hispanic. T-tests were used to compare all characteristics of non-Hispanic Black, Hispanic, and other race/ethnicity groups with 
non-Hispanic white patients: p<0.001 for all tests. Transplantation at day 90 consists principally of pre-emptive (i.e., prior to receiving any dialysis 
treatment; 21,351/25,152 = 85%) and living donor (14,279/25,152 = 57%) kidney transplants.
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