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A s Medicare is the largest payer of dialysis services in the 

United States, its policies can influence access to home 

dialysis in various ways. Over the years, Congress has 

enacted a number of changes to Medicare policy in an effort to 

improve the quality of dialysis services and control program costs. 

In 2011, Medicare implemented a bundled end-stage kidney disease 

(ESKD) prospective payment system (PPS) for maintenance dialysis. 

This PPS partly reflects Medicare’s attempt to better align patient 

preferences1-3 and clinical appropriateness for home dialysis4,5 with 

dialysis facilities, by reducing the relative profitability of in-center 

hemodialysis (ICHD).

Home dialysis modalities (ie, peritoneal dialysis [PD] and home 

hemodialysis [HHD]) were developed as an alternative form of 

dialysis in the 1970s and offer a clinically equivalent, convenient, 

and less expensive alternative to ICHD. Whereas ICHD is typically 

performed by clinical staff in dialysis facilities 3 times a week, 

home dialysis patients self-perform dialysis daily and visit dialysis 

facilities monthly for maintenance. Although home dialysis is 

not suitable for all patients, it is generally considered similar or 

complementary to ICHD. PD is the most common home dialysis 

modality; compared with ICHD, it has been associated with a 

similar risk of mortality6,7 but greater patient-reported quality of 

life,8-11 lower rates of complications,12,13 and lower societal costs.14-17 

Nephrologists estimate that roughly half of patients with ESKD are 

good candidates for home dialysis,2,5 and patients strongly prefer 

home dialysis.10,11,18,19 Despite these advantages, only 9.4% of patients 

with ESKD were receiving home dialysis in 2010.17

The 2011 Medicare ESKD PPS altered payment for dialysis treat-

ment by bundling dialysis, medications, and ancillary services 

into a single payment, adjusted for patient- and facility-level 

characteristics, and an additional payment for home dialysis 

training.20 Because home dialysis is associated with lower costs 

than ICHD,14-17 provider revenues under the PPS and therefore 

supply and use of home modalities were expected to increase. One 

study found that the operating margin of PD would increase from 

–$185 to $201 per patient-month after the implementation of the 

ESKD PPS,21 which would encourage greater provision and utilization 
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ABSTRACT

OBJECTIVES: The Medicare end-stage kidney disease 
(ESKD) prospective payment system (PPS) for maintenance 
dialysis, implemented in 2011, resulted in modestly 
increased access to both home-based peritoneal dialysis 
(PD) and home hemodialysis (HHD) treatment modalities, but 
it is unclear whether regional disparities in home dialysis 
(PD and HHD) were affected. We compared regional home 
dialysis use by White and non-White individuals over time.

STUDY DESIGN: Retrospective cohort study of dialysis 
facilities offering home dialysis in 2006-2016 and of 
1,098,579 patients with prevalent ESKD in 2006-2016.

METHODS: We compared hospital referral region (HRR) 
utilization rates of home dialysis between White and 
non-White patients over time using a generalized estimating 
equation model with a negative binomial distribution 
adjusting for regional characteristics.

RESULTS: The mean number of facilities offering home 
dialysis operating in each HRR increased from 15.6 in 2006 
to 22.1 in 2016. Observed mean HRR home dialysis rates 
increased overall, but White patients maintained greater 
home dialysis use than non-White patients: 19.7% in 2006 
and 26.2% in 2016 among White patients vs 13.0% in 2006 
and 17.8% in 2016 among non-White patients. In adjusted 
analysis, there was no evidence of changes in White/non-
White disparities in home dialysis use over time (P = .84) or 
after the Medicare ESKD PPS in 2011 (incidence rate ratio, 
0.97; 95% CI, 0.92-1.02; P = .29).

CONCLUSIONS: Even after modest increases in 
dialysis facility availability and patient utilization after 
the implementation of the Medicare ESKD PPS in 2011, 
significant racial disparities in home dialysis remain.
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of home dialysis (chiefly, PD). Prior research 

found that the 2011 ESKD bundled payment 

implementation resulted in a modest increase 

in dialysis facility provision of home dialysis 

services22 but little change in geographic vari-

ability in home dialysis23 or incident utilization 

of home dialysis by patients with incident 

ESKD.24 Despite these modest changes, it is 

possible that racial/ethnic disparities changed 

over time and place. In other words, modest 

increases in dialysis provision by dialysis 

facilities and dialysis utilization by patients 

could mask offsetting changes in different 

hospital referral regions (HRRs).

Limited prior work has examined disparities in home dialysis 

utilization. Wallace and colleagues reported state-level variability 

in disparities of PD and HHD use in a cross-sectional cohort of 

Medicare fee-for-service patients with ESKD in 2012.25 Turenne and 

colleagues’ 2008-2013 patient-level analysis found overall increased 

use of PD in the initial post-PPS years but no change in persistently 

lower use among Black and Hispanic patients.26

We conducted analyses to evaluate the extent of racial dispari-

ties in home dialysis utilization (PD and HHD) over time and to 

determine whether regional disparities in home dialysis use 

changed after the introduction of the Medicare ESKD PPS in 2011. We 

describe time trends in racial disparities across HRRs and identify 

market characteristics associated with provision of home dialysis 

within HRRs. Assessment of racial disparities at the HRR level is 

particularly important as new policy efforts target ESKD provider 

organizations to improve disparities in care and utilization of 

home-based modalities.

METHODS
Study Design, Population, and Data 

We conducted a longitudinal retrospective cohort study of US 

patients and dialysis facilities at the Dartmouth Atlas HRR level27 

between 2006 and 2016. HRRs are used because they reflect home 

dialysis service areas better than municipal designations (eg, zip 

codes, counties) for patients receiving dialysis, who often travel 

outside county boundaries for monthly maintenance visits.28-31

The primary source of data for this study was the US Renal Data 

System (USRDS).32 Dialysis facility characteristics were drawn 

from the CMS Annual Facility Survey (CMS-2744, USRDS FACILITY 

file) and supplemented with the Medicare Provider of Service file 

to account for facilities that opened or closed during the study 

period and for changes in facility ownership.22,33 Facility-level 

characteristics of patients with prevalent ESKD were based on 

longitudinal records of their treatment history (USRDS-RXHIST 

file). Region-level characteristics of patients with prevalent ESKD 

(eg, age, gender, race and ethnicity, employment status) were drawn 

from the Medical Evidence Report (CMS-2728, USRDS-PATIENTS and 

USRDS-MEDEVID files). Such data are required to be reported for 

all patients, regardless of Medicare enrollment status. Patient race 

and Hispanic ethnicity were ascertained from the medical evidence 

form (primary) or documented in the overall USRDS-PATIENTS file 

(secondary). When Hispanic ethnicity information from all USRDS 

sources was missing, patient ethnicity was set to non-Hispanic. 

General region-level demographic characteristics (eg, urban popula-

tion, per capita income) were drawn from the county-level Area 

Health Resources Files, which we converted to the zip code level 

using land-area weighting and then aggregated to HRRs.

For the dialysis facility inclusion, we identified a cohort of all 

nonfederal outpatient ESKD facilities that ever offered home dialysis 

services during the study period, which accounted for new facilities, 

closures, and changes in ownership.22 We excluded facilities that 

provided only transplant services, never reported home dialysis 

services, had an invalid zip code, or lacked a valid Medicare provider 

identifier. The patient cohort included all patients receiving dialysis 

who had prevalent or incident ESKD, had nonmissing demographic 

and zip code information, survived 90 days from dialysis initia-

tion, did not receive a kidney transplant within 90 days or recover 

kidney function within 180 days after initiating dialysis, and had 

documented dialysis modality.22,24 We generated annual records of 

the dialysis modality and treating dialysis facility for the resulting 

1,098,579 patients with prevalent ESKD, which were then merged 

with longitudinal dialysis facility data sets (eAppendix Figure 1 

[eAppendix available at ajmc.com]). All data for this study were 

available at the zip code level and then aggregated to the HRR market 

level for each year of the study period.

Outcome and Statistical Analysis

The outcome of interest was the proportion of White (or non-White) 

patients who used home dialysis (PD or HHD) in each HRR in each 

year between 2006 and 2016. Given the small mean numbers of 

home dialysis patients per facility (17.3 in 2006 and 22.9 in 2016) 

and small or zero number of cases when stratified by racial and 

ethnic subgroups at the facility level, the home dialysis outcome 

was aggregated to the HRR level. When aggregating Hispanic, non-

Hispanic Asian, or Pacific Islander groups to the HRR-level racial 

groups, the numbers who used home dialysis or received any type 

TAKEAWAY POINTS

Despite increased dialysis facility availability and patient utilization of home dialysis after 
implementation of the Medicare end-stage kidney disease (ESKD) prospective payment system 
(PPS) in 2011, racial disparities remain.

 › Although half of all patients with kidney failure are non-White, regional rates of home 
dialysis were approximately one-third lower for non-White patients than White patients.

 › After implementation of the Medicare ESKD PPS, home dialysis utilization increased for both 
White and non-White dialysis patients with ESKD, but there were no significant changes in 
White/non-White disparities over time.

 › Assessing region-level racial disparities is particularly important as new policy efforts target 
ESKD providers to improve disparities in the utilization of home-based treatment modalities.
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of dialysis numbers were still small or zero for some HRRs in each 

year. Grouping patients of non-Hispanic Black/African American, 

Hispanic, non-Hispanic Asian or Pacific Islander, or other race/

ethnicity into a general category of non-White in this way reduced 

the number of HRRs that would have missing outcomes and be 

dropped from models. For each HRR/year combination, the count 

for the number of White and non-White home dialysis users and 

the count for the number of White and non-White users of any 

dialysis modality were generated.

We examined descriptive statistics of the cohorts and unadjusted 

outcomes for White patients and non-White patients, as well as 

White patients and Black patients. Choropleth maps illustrated 

changes in the regional distribution of home dialysis availability at 

the HRR level between 2006 and 2016. Informed by prior research 

on home dialysis utilization24-26 and disparities measurement,25,34 

utilization rate ratios in each HRR were used to descriptively 

compare any home dialysis utilization rates between non-White 

patients and White patients, such that values greater than 1.00 

indicate a non-White home dialysis utilization rate greater than 

the rate among White patients and values less than 1.00 indicate a 

non-White home dialysis utilization rate less than the rate among 

White patients.

A generalized estimating equations model35 was used to account 

for the repeated HRR-level observations across years with a negative 

binomial distribution, a log link function, and an exchangeable 

covariance structure that best accounted for HRR-level repeated 

measures.36 An offset for the number of White or non-White dialysis 

users in the HRR for the year was used. Explanatory variables of 

interest were an indicator for White or non-White dialysis users 

in the HRR, indicator variables for year, and indicator variables 

for the interactions between White and non-White dialysis users 

in the HRR and year.

Adjusted analysis controlled for time-varying composition of 

regions’ market characteristics (Table) to adjust for factors that 

may influence provider service strategies and patient utilization of 

home dialysis at the HRR level. We first determined whether there 

were differences in racial disparities in HRR home dialysis use 

over time, and then examined differences between the prepolicy 

(2006-2010) and postpolicy (2011-2016) periods. For HRR-level 

market characteristics, HRR-level dialysis facility composition 

included the proportion of facilities in HRRs that were for-profit 

owned, freestanding (vs being hospital based), affiliated with a 

chain organization, or newly opened or closed in the year; had 

ownership change in the prior year; and had an urban or rural 

location based on zip code. Dialysis market competition was 

calculated using the Herfindahl-Hirschman Index, which is equal 

to the sum of the square of each dialysis facility’s market share, 

based on the number of patients receiving dialysis unique to each 

TABLE. Descriptive Statistics of Dialysis Facility Composition in HRRs: 2006-2016a

Characteristics 2006 (n = 306) 2011 (n = 306) 2016 (n = 306) Overall (n = 3366)

Dialysis facility composition in HRRs

Total dialysis facilities 15.6 (1.78) 18.6 (2.14) 22.1 (2.56) 18.7 (2.16)

% entered dialysis market 4.2 (2.23) 3.4 (1.74) 4.5 (2.12) 4.0 (2.13)

% exited dialysis market 0.8 (0.75) 0.6 (0.73) 0.5 (1.07) 0.7 (0.87)

% freestanding units 87.7 (6.68) 90.9 (6.29) 93.7 (5.32) 91.0 (6.25)

% for-profit ownership 79.8 (8.49) 83.6 (8.21) 87.1 (7.46) 83.8 (8.18)

% chain affiliation 82.3 (6.41) 86.6 (6.68) 91.7 (5.27) 87.3 (6.39)

% ownership change 4.8 (3.59) 2.5 (2.69) 1.1 (2.00) 2.1 (2.48)

% urban location 74.6 (9.45) 75.4 (10.15) 77.0 (10.72) 75.6 (10.14)

Dialysis market competition (Herfindahl-Hirschman Index) 44.9 (2.55) 45.7 (2.35) 48.4 (2.23) 46.7 (2.37)

ESKD patient composition in HRRs

PD prevalence, per 1000 ESKD HRR population 75.1 (3.32) 76.0 (3.25) 91.0 (3.30) 79.2 (3.34)

ESKD incidence, per 10,000 HRR general population 3.8 (0.15) 3.8 (0.16) 4.0 (0.16) 3.8 (0.16)

% White 53.1 (8.49) 51.3 (9.28) 50.2 (9.81) 51.5 (9.24)

% nonelderly (< 65 years) 60.7 (1.88) 59.9 (1.94) 56.7 (1.85) 59.1 (2.00)

% employed 14.7 (1.28) 16.9 (1.53) 18.3 (1.82) 16.9 (1.62)

General population characteristics in HRR

% urban residents 78.9 (6.36) 79.2 (6.87) 79.4 (7.44) 79.2 (6.89)

Per capita income
$31,569 

($28,895-$36,416)
$37,292 

($33,747-$41,955)
$42,960 

($39,414-$49,187)
$37,860 

($33,614-$44,048)

ESKD, end-stage kidney disease; HRR, hospital referral region; PD, peritoneal dialysis.
aDescriptive statistics report mean (SD) values, except for per capita income, which is reported as median (IQR). Denominators for HRR-level characteristics 
were all dialysis facilities and patients with ESKD in markets. Herfindahl-Hirschman Index values range from 0 to 100, where a value of 0 reflects unconcentrated, 
competitive markets and values approaching 100 characterize concentrated, monopolistic markets.
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facility. Facilities within a market under the same chain affiliation 

were treated as a single firm.37,38 Regional composition of patients 

with ESKD included ESKD incidence and the proportion of patients 

with ESKD who were White, younger than 65 years, or employed. 

General population characteristics included per capita income and 

proportion of urban residents. Time-varying covariates contributed 

both cross-sectional and longitudinal sources of variation in our 

HRR-level home use rate outcomes and were decomposed into 

between-HRR and within-HRR components, respectively, for 

inclusion in models39; linear effects were included for all between- 

and within-HRR components. This study was approved by the 

institutional review board of Duke University.

RESULTS
Characteristics of Analytic Cohort

The mean number of dialysis facilities operating in each HRR 

increased from 15.6 in 2006 to 22.1 in 2016, and the proportion with 

for-profit ownership increased over time (79.8% in 2006 vs 87.1% in 

2016). Chain affiliation of dialysis facilities (82.3% in 2006 vs 91.7% 

in 2016) also increased over time (Table). Mean ESKD incidence in 

HRRs grew more slowly (3.8 per 10,000 HRR general population 

in 2006 vs 4.0 per 10,000 HRR general population in 2016) and the 

mean percentage of White patients with ESKD in an HRR decreased 

from 53.1 in 2006 to 50.2 in 2016. The prevalence of PD, the most 

common form of home dialysis, within HRRs increased over time, 

from a mean of 75.1 patients receiving PD per 1000 in the 2006 ESKD 

patient population to 91.0 per 1000 ESKD population in 2016. Overall 

(2006-2016), 51.2% of patients receiving dialysis were White, 31.2% 

were Black, 12% were Hispanic, 4% were Asian or Pacific Islander, 

and 1.6% were other/unknown race (results available from authors).

Disparities in White vs Non-White Patient Utilization 
of Home Dialysis

The unadjusted mean HRR home dialysis (PD or HHD) utilization 

rates were higher in 2016 (26.2%) than in 2006 (19.7%) for White 

patients with ESKD (Figure 1) and for non-White patients with ESKD 

(17.8% in 2016 and 13.0% in 2006). In every year, the unadjusted mean 

utilization rate of HRR home dialysis was approximately one-third 

lower for non-White patients than White patients. Black patients 

had similar trends to non-White patients (eAppendix Figure 2). 

In most HRRs, home dialysis utilization rates in 2006 and 2016 

were higher for White patients than non-White patients (utilization 

ratios < 1.0). Exceptions in 2006 where non-White patients had 

higher home dialysis utilization rates than White patients were 

in the upper Midwest, upper New England, and selected parts 

of California, Oregon, and Washington (utilization ratios > 1.0). 

However, in 2016, non-White patients had lower home dialysis 

utilization rates than White patients in most of those regions 

(eAppendix Figures 3 and 4).

In adjusted analysis, there was no evidence of changes in 

observed disparities between White and non-White patients in 
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HRR home dialysis utilization over time (χ2
10

 = 5.71; P = .84) (Figure 2 

and eAppendix Table). Similarly, there was no difference in 

HRR-level disparities in HRR home dialysis use before vs after the 

implementation of the Medicare ESKD PPS in 2011 (incidence rate 

ratio, 0.97; 95% CI, 0.92-1.02; P = .29).

Several market characteristics were associated with HRR home 

dialysis utilization. HRR home dialysis utilization was positively 

associated with the proportion of new dialysis facilities in HRRs 

(P = .02), less competitive markets (P = .02), percentage of facilities 

in HRR in an urban location (P = .04), percentage of the general 

population in HRR who are urban residents (P = .02), and percent 

of patients with ESKD who are employed (P = .02); it was negatively 

associated with facility closures in HRRs (P = .04) (eAppendix Table).

DISCUSSION
This study described regional trends in White vs non-White 

disparities in home dialysis utilization between 2006 and 2016. 

Overall, home dialysis utilization increased for White patients and 

non-White patients but remained roughly one-third lower among 

non-White patients before and after the implementation of the 

Medicare ESKD PPS. In other words, the regional disparity in home 

dialysis utilization for White patients and non-White patients did 

not change over time. We also found that less competitive markets 

and markets with more new dialysis facility openings were associ-

ated with greater overall home dialysis utilization.

Despite the fact that just under half of all 

patients with ESKD are non-White, the 2011 

Medicare dialysis PPS had little impact on 

existing disparities in home dialysis use between 

White and non-White patients. As noted above, 

home dialysis utilization increased for both 

White and non-White dialysis patients with 

ESKD after the implementation of the ESKD PPS 

in 2011, but the historic disparities remained. 

On the other hand, disparities in home dialysis 

utilization did not worsen. This small observed 

increase in improved non-White home dialysis 

utilization could be due to an increasing number 

of HRRs in which non-White patients have 

greater utilization than White patients over 

time, or due to HRRs with lower non-White 

home dialysis utilization getting better over 

time, or both. Most likely, the increase is due to 

non-White utilization increasing in most HRRs 

and regions, with higher rates of non-White 

patients receiving home dialysis translating 

into more equitable White and non-White 

home dialysis use. Findings from our 2006-

2016 region-level analysis are consistent with 

Turenne and colleagues’ patient-level analysis 

of disparities in PD use from 2008 to 2013; they 

found growth in PD among racially diverse subgroups of patients 

after Medicare payment reform but no change in differences in 

rates of use across race and ethnicity.26 Thus, more than a decade 

of utilization trends converge on the conclusion that even after 

modest increases in dialysis facility availability22 and patient 

utilization24 after the implementation of the Medicare ESKD PPS 

in 2011, disparities in home dialysis use remain.

Our findings highlight an important and attainable goal in 

improving US kidney care: increasing uptake of home dialysis for 

all patients and reducing disparities in home dialysis for non-White 

patients. Disparate and low utilization of home dialysis modalities 

belie the promise of home dialysis for patients. Prior research found 

that nephrologists consider a greater share of their patients clinically 

appropriate for home dialysis than actual utilization reflects.5,40 

The continued racial disparities observed in home dialysis use over 

time24-26,41,42 suggest the presence of clinical as well as nonclinical 

factors that may be driving differences in uptake of home dialysis. 

Access to predialysis services, comprehensive education, and 

counseling around renal replacement options are important for 

raising awareness of home dialysis for patient-informed decision-

making; these factors may also drive disparities. This suggests that 

interventions to increase home dialysis should occur prior to ESKD 

onset, and that nephrologists and dialysis providers should play 

critical roles in patient selection of home-based treatment modalities. 

There has been no empirical examination of the source of racial 

differences in home dialysis. Investigating structural, systemic, or 
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FIGURE 2. Adjusted Mean HRR Home Dialysis Utilization Rates and Associated 95% CIs 
by Non-White and White Patients Receiving Dialysisa
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aResults from generalized estimating equations model with negative binomial distribution and log link 
adjusted for HRR regional characteristics are available in the eAppendix Table.
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provider bias in home dialysis in future research will be critical for 

understanding and reducing racial and socioeconomic disparities 

in dialysis care. Equitable education and geographic access to home 

dialysis modalities, offered in roughly half of all US dialysis facili-

ties and in regions with higher average income and proportions of 

White ESKD patient populations, may also significantly influence 

patient selection and disparities in home dialysis.23,31

To date, disparities in ESKD care have largely remained unchanged, 

and as noted earlier, the implementation of the ESKD PPS in 2011 

did not specifically target equity. However, implementation of 

Medicare alternative payment models may be a promising solu-

tion. The Kidney Care Choices model, launched on January 1, 2022, 

includes financial incentives for health care providers to improve 

clinical management of Medicare beneficiaries with advanced 

kidney disease and ESKD, to delay their progression to kidney failure, 

and to promote kidney transplantation. The 2021 ESKD Treatment 

Choices (ETC) Model is designed to encourage greater use of home 

dialysis and kidney transplants for Medicare beneficiaries with 

ESKD, reduce Medicare expenditures, and enhance the quality of 

ESKD care. In 2022, the ETC Model was revised to also encourage 

dialysis facilities and health care providers to decrease disparities 

in rates of home dialysis and kidney transplants among patients 

with ESKD of lower socioeconomic status. Our regional findings, 

assessed at the same HRR level as the ETC Model’s geographic 

unit of provider selection, are a useful foundation for future 

evaluation of these policies. Continued monitoring of dialysis 

facility home dialysis utilization across racial and ethnic groups, 

as well as case studies of dialysis facility strategies for equitable 

and effective home dialysis patient identification, education, 

and adoption, will be important future directions for research 

to inform improvements and disparities in the care of patients 

with kidney failure.

Limitations

There are several analytic limitations to acknowledge. Sample sizes 

of patients receiving home dialysis were small in many facilities 

(mean was 17 in 2006, 22 in 2016), preventing analysis of facility-

level attributes of racial disparities in home dialysis utilization. 

Aggregating the dialysis use data to the regional level may mask 

important facility-level variability and patterns in disparity of use. To 

retain as many patients as possible in the sample, those with missing 

Hispanic ethnicity data were recoded to non-Hispanic, which may 

skew results. However, only 0.5% of patients during the observation 

period had missing ethnicity data, so this was unlikely to alter our 

findings. In addition, there are several factors potentially associated 

with changes in home dialysis utilization that we could not assess, 

such as regional supply of providers with home dialysis training 

and experience. Finally, our region-level analysis did not adjust for 

patient-level covariates including the suitability of the patient’s 

residence for home dialysis, patient educational background, family 

support, and acuity of dialysis initiation (inpatient vs outpatient) 

that could affect home dialysis use.43-45

CONCLUSIONS
Significant racial disparities in home dialysis use that existed years 

before the 2011 dialysis payment reform did not improve in the 

5 years that followed this reform. The continued racial disparities 

observed in home dialysis use over time suggest that the presence 

of clinical as well as nonclinical factors may be driving differences 

in uptake of home dialysis. n
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eAppendix Table. Parameter Estimates and Associated 95% Confidence Interval (CI) From 

GEE Model With Negative Binomial Distribution and Log Link Adjusted for HRR Regional 

Characteristics With Home Dialysis Utilization Outcome 

 

 Estimate 

Standard 

Error 

Lower 

95% CI 

Upper 

95% CI Z p-value 
Intercept -1.34 0.03 -1.41 -1.28 -41.11 <.0001 

NonWhite RacialGroup -0.37 0.03 -0.44 -0.30 -10.79 <.0001 

2006 YEAR -0.31 0.05 -0.41 -0.20 -5.75 <.0001 

2007 YEAR -0.30 0.05 -0.39 -0.21 -6.50 <.0001 

2008 YEAR -0.29 0.04 -0.36 -0.21 -7.30 <.0001 

2009 YEAR -0.26 0.04 -0.34 -0.19 -7.03 <.0001 

2010 YEAR -0.22 0.03 -0.29 -0.15 -6.43 <.0001 

2011 YEAR -0.15 0.03 -0.21 -0.10 -5.21 <.0001 

2012 YEAR -0.09 0.02 -0.14 -0.04 -3.84 0.0001 

2013 YEAR -0.03 0.02 -0.07 0.00 -1.83 0.0677 

2014 YEAR 0.00 0.01 -0.03 0.02 -0.19 0.8465 

2015 YEAR 0.01 0.01 -0.01 0.02 0.99 0.3203 

2006 YEAR*NonWhite -0.03 0.04 -0.10 0.04 -0.84 0.3989 

2007 YEAR*NonWhite -0.04 0.03 -0.10 0.02 -1.24 0.2131 

2008 YEAR*NonWhite -0.04 0.03 -0.10 0.01 -1.52 0.1291 

2009 YEAR*NonWhite -0.04 0.03 -0.10 0.01 -1.57 0.1174 

2010 YEAR*NonWhite -0.03 0.03 -0.08 0.02 -1.03 0.3034 

2011 YEAR*NonWhite -0.03 0.02 -0.07 0.02 -1.15 0.2504 

2012 YEAR*NonWhite -0.03 0.02 -0.07 0.02 -1.17 0.2432 

2013 YEAR*NonWhite -0.02 0.02 -0.05 0.02 -1.06 0.2882 

2014 YEAR*NonWhite -0.01 0.01 -0.04 0.02 -0.50 0.6145 

2015 YEAR*NonWhite 0.00 0.01 -0.01 0.02 0.48 0.634 

Between HRR characteristics       

% chain affiliation in HRR 0.03 0.03 -0.02 0.09 1.13 0.2595 

Total dialysis facilities in HRR -0.02 0.01 -0.04 0.01 -1.19 0.2357 

% entered dialysis market in HRR 0.05 0.02 0.01 0.09 2.32 0.0206 

% freestanding units in HRR 0.06 0.03 -0.01 0.13 1.67 0.0948 

% for-profit ownership in HRR -0.03 0.03 -0.09 0.02 -1.09 0.2777 

% ownership change in HRR 0.00 0.02 -0.04 0.03 -0.15 0.8777 

% urban location in HRR 0.07 0.03 0.00 0.14 2.06 0.0398 

Competition, chain-based in HRR 0.06 0.02 0.01 0.10 2.42 0.0155 

ESKD incidence in HRR, per 10,000  0.02 0.02 -0.02 0.07 0.98 0.3287 

% White ESKD in HRR 0.00 0.03 -0.06 0.06 0.01 0.9915 

% non-elderly in HRR 0.03 0.03 -0.02 0.08 1.21 0.2261 

% employed ESKD in HRR 0.07 0.03 0.01 0.12 2.42 0.0155 

Per capita income -0.03 0.03 -0.09 0.03 -1.07 0.2865 

% urban residents in HRR -0.09 0.04 -0.16 -0.01 -2.26 0.024 

Within HRR characteristics       

% chain affiliation in HRR 0.00 0.00 0.00 0.00 -0.63 0.5269 



 Estimate 

Standard 

Error 

Lower 

95% CI 

Upper 

95% CI Z p-value 

Total dialysis facilities in HRR 0.00 0.00 0.00 0.00 -0.16 0.8746 

% entered dialysis market in HRR 0.00 0.00 0.00 0.00 -0.36 0.722 

% exited dialysis market in HRR 0.00 0.00 0.00 0.00 -2.09 0.0368 

% freestanding units in HRR 0.00 0.00 0.00 0.00 0.02 0.9857 

% for-profit ownership in HRR 0.00 0.00 0.00 0.00 2.39 0.0166 

% ownership change in HRR 0.00 0.00 0.00 0.00 0.22 0.8226 

% urban location in HRR 0.01 0.00 0.00 0.01 3.12 0.0018 

 Competition, chain-based in HRR 0.00 0.00 0.00 0.00 -1.90 0.0569 

ESKD incidence in HRR, per 10,000  -0.02 0.01 -0.04 -0.01 -2.49 0.0129 

% White ESKD in HRR 0.00 0.00 -0.01 0.01 -0.50 0.6204 

% non-elderly in HRR 0.00 0.00 -0.01 0.01 -0.02 0.9824 

% employed ESKD in HRR 0.00 0.01 -0.02 0.01 -0.70 0.4861 

Per capita income 0.00 0.00 0.00 0.00 -0.61 0.5425 

 

  



eAppendix Figure 1. STROBE Figure of Analytic Cohort  
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Additional Notes: The facility sample frame was restricted to facilities who completed the CMS 2744 

End-Stage Renal Disease (ESRD) Annual Facility Survey. Patients who received treatment at facilities 

who did not complete the annual survey were excluded. Patients who received all years of treatment at a 

facility not in the longitudinal ESRD dialysis facility file were further excluded. The sample was then 

further restricted to exclude patient-treatment records at a facility not in the longitudinal ESRD dialysis 

facility file. Based on descriptive statistics, a majority of these observations excluded the time when a 

patient’s modality was transplant. 
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eAppendix Figure 2. Unadjusted Mean HRR Home Dialysis Utilization Rates by Black, Non-

White and White Dialysis Patients, 2006-2016 



eAppendix Figure 3. Unadjusted White vs. Non-White disparities in home dialysis utilization 

rate ratio: 2006, 2011, 2016 
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eAppendix Figure 4. Unadjusted home dialysis utilization rate ratio: 2006, 2011, 2016 
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