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eFigure. Geographic distribution of U.S. dialysis facilities by dialysis facility ownership (n=6,512) obtained from the Dialysis Facility Compare, 
2016. 
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eTable 1. Patient and facility demographic characteristics of patients with ESRD at the time of dialysis start within the United States Renal Data 
System, 2000-2016, stratified by whether or not the patient changed dialysis facilities based on their first and last facility.  

Characteristicsa Total Population 
Did not switch 

dialysis 
facilities 

Changed dialysis 
facilities and 

remained within 
the same profit 

status 

Changed dialysis 
facilities from for-
profit to nonprofit 

facility 

Changed dialysis 
facilities from 

nonprofit to for-
profit facility 

Patient, No. 1,585,947 1,221,520 
(77.0) 

311,761 
(19.7) 

18,331 
(1.1) 

34,335 
(2.2) 

Months between starting first facility 
and last facility, median (IQR) 

0 0 12.9 (3.6-33.7) 13.5 (4-34.1) 10 (1.9-33.4) 

Placement on the deceased donor 
kidney transplant waiting list, n (%) 

230,202 (14.5) 183,414 (15) 39,054 (12.5) 2,317 (12.6) 5,417 (15.8) 

Receipt of a living donor kidney 
transplant, n (%) 

39,767 (2.5) 32,097 (2.6) 6,354 (2) 434 (2.4) 882 (2.6) 

Receipt of a deceased donor kidney 
transplant, n (%) 

88,431 (5.6) 69,927 (5.7) 15,427 (4.9) 885 (4.8) 2,192 (6.4) 

Patient-level characteristics at start of dialysisa, n (%) 
Age, years, median (IQR) 65 (54-75) 65 (54-75) 63 (52-73) 64 (53-75) 62 (50-72) 
Age Group, n (%)      

18-29 39,947 (2.5) 28,851 (2.4) 9,094 (2.9) 563 (3.1) 1,439 (4.2) 
30-39 80,423 (5.1) 58,509 (4.8) 18,564 (6) 1,062 (5.8) 2,288 (6.7) 
40-49 166,844 (10.5) 123,124 (10.1) 37,156 (11.9) 1,990 (10.9) 4,574 (13.3) 
50-59 301,882 (19) 227,762 (18.6) 63,453 (20.4) 3,483 (19) 7,184 (20.9) 
60-69 389,925 (24.6) 300,596 (24.6) 76,899 (24.7) 4,356 (23.8) 8,074 (23.5) 
≥70 606,926 (38.3) 482,678 (39.5) 106,595 (34.2) 6,877 (37.5) 10,776 (31.4) 

Sex, n (%)      
Male 885,666 (55.8) 684,196 (56) 172,115 (55.2) 10,157 (55.4) 19,198 (55.9) 
Female 700,281 (44.2) 537,324 (44) 139,646 (44.8) 8,174 (44.6) 15,137 (44.1) 

Race and Ethnicity, n (%)      
White, non-Hispanic 848,747 (53.5) 659,893 (54) 161,854 (51.9) 10,588 (57.8) 16,412 (47.8) 
White, Hispanic 198,737 (12.5) 152,376 (12.5) 40,814 (13.1) 1,648 (9.0) 3,899 (11.4) 
Black, non-Hispanic 450,456 (28.4) 340,843 (27.9) 92,574 (29.7) 4,835 (26.4) 12,204 (35.5) 
Otherb 88,007 (5.5) 68,408 (5.6) 16,519 (5.3) 1,260 (6.9) 1,820 (5.3) 
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Insurance Coverage, n (%) 
(121,115 (7.6%) missing)      

Medicare 557,522 (38.1) 434,517 (38.6) 105,641 (36.6) 6,552 (38.7) 10,812 (33.3) 
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Characteristicsa Total Population 
Did not switch 

dialysis 
facilities 

Changed dialysis 
facilities and 

remained within 
the same profit 

status 

Changed dialysis 
facilities from for-
profit to nonprofit 

facility 

Changed dialysis 
facilities from 

nonprofit to for-
profit facility 

Medicaid 401,193 (27.4) 308,889 (27.4) 79,174 (27.4) 4,558 (26.9) 8,572 (26.4) 
Employer group 281,271 (19.2) 215,901 (19.2) 56,469 (19.6) 3,363 (19.9) 5,538 (17.0) 
No coverage 110,222 (7.5) 84,483 (7.5) 21,656 (7.5) 1,291 (7.6) 2,792 (8.6) 
Other coverage 114,624 (7.8) 83,107 (7.4) 25,573 (8.9) 1,149 (6.8) 4,795 (14.7) 

Attribute Cause of ESRD, n (%)      
Diabetes 739,365 (46.6) 564,605 (46.2) 150,635 (48.3) 8,679 (47.3) 15,446 (45) 
Hypertension 467,546 (29.5) 360,020 (29.5) 93,418 (30) 5,262 (28.7) 8,846 (25.8) 
Other 126,377 (8.0) 96,422 (7.9) 24,878 (8.0) 1,564 (8.5) 3,513 (10.2) 
Glomerulonephritis 252,659 (15.9) 200,473 (16.4) 42,830 (13.7) 2,826 (15.4) 6,530 (19.0) 

Dialysis Typec, n (%)      

Hemodialysis 1,430,060 (90.6) 1,109,767 
(91.4) 

272,309 (87.3) 16,553 (90.3) 31,431 (91.5) 

Peritoneal dialysis 126,472 (8.0) 93,098 (7.7) 29,709 (9.5) 1,512 (8.2) 2,153 (6.3) 
Other 21,471 (1.4) 10,711 (0.9) 9,743 (3.1) 266 (1.5) 751 (2.2) 

Patient-level comorbidities at start of dialysis and access to transplant metricsa, n (%) 
BMI >35 kg/m2 294,399 (18.6) 221,726 (18.2) 62,645 (20.1) 3,466 (18.9) 6,562 (19.1) 
Congestive heart failure 506,735 (32) 397,164 (32.5) 93,605 (30.0) 5,545 (30.2) 10,421 (30.4) 
Atherosclerotic heart disease 212,058 (13.4) 166,765 (13.7) 38,225 (12.3) 2,390 (13.0) 4,678 (13.6) 
Other cardiac disease 213,292 (13.4) 168,229 (13.8) 38,649 (12.4) 2,281 (12.4) 4,133 (12.0) 
Cerebrovascular disease 147,567 (9.3) 115,460 (9.5) 27,260 (8.7) 1,677 (9.1) 3,170 (9.2) 
Peripheral vascular disease 204,339 (12.9) 161,117 (13.2) 36,976 (11.9) 2,279 (12.4) 3,967 (11.6) 

Hypertension 1,340,677 (84.5) 1,029,924 
(84.3) 

266,354 (85.4) 15,252 (83.2) 29,147 (84.9) 

Diabetes 754,173 (47.6) 579,035 (47.4) 151,317 (48.5) 8,526 (46.5) 15,295 (44.5) 
Chronic obstructive pulmonary 
disease 

144,929 (9.1) 115,660 (9.5) 24,990 (8.0) 1,506 (8.2) 2,773 (8.1) 

Tobacco use 96,975 (6.1) 73,914 (6.1) 19,520 (6.3) 1,116 (6.1) 2,425 (7.1) 
Cancer 112,074 (7.1) 90,141 (7.4) 18,405 (5.9) 1,244 (6.8) 2,284 (6.7) 
Pre-ESRD Nephrology Care 
(584,744 (36.9% missing)  

673,753 (67.3) 523,923 (67.5) 129,197 (66.7) 7,356 (67.1) 13,277 (64.1) 
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Characteristicsa Total Population 
Did not switch 

dialysis 
facilities 

Changed dialysis 
facilities and 

remained within 
the same profit 

status 

Changed dialysis 
facilities from for-
profit to nonprofit 

facility 

Changed dialysis 
facilities from 

nonprofit to for-
profit facility 

Patients not informed of transplant 
due to medical reasons, median 
(IQR) 

80,392 (5.1) 65,167 (5.3) 12,238 (3.9) 790 (4.3) 2197 (6.4) 

Years on dialysis until event, median 
(IQR)      

Placement on waiting listd 1.8 (0.7-4) 1.5 (0.5-3.6) 2.9 (1.3-5.2) 2.9 (1.4-5.2) 2.9 (1.2-5.4) 
First transplante 2.3 (0.8-4.6) 2 (0.7-4.2) 3.2 (1.6-5.5) 3.2 (1.6-5.5) 3.4 (1.6-5.9) 

Dialysis facility-level characteristics 
Number of patients per facility, 
median (IQR) 

61 (40-88) 62 (41-89) 56 (36-83) 56 (29-93) 59 (38-82) 

Number of social workers per 
facility, median (IQR) 

1 (0-1) 1 (0-1) 1 (0-1) 1 (0-1) 1 (0-1) 

Ratio of patients to social workers 
per facility, median (IQR) 

64.5 (48-83) 65 (49-84) 62.3 (46-82) 59 (41-83) 65 (48-82) 

Hospitalization rate per 100 patient-
years, median (IQR) 

177.6  
(148.7-211.1) 

177.2  
(148.6-210.4) 

179.7  
(149.8-213.8) 

168.4  
(142.2-202.5) 

181.4  
(152.1-214.7) 

Standardized mortality ratio, mean 
(SD) 1.0 (0.3) 1.0 (0.3) 1.0 (0.4) 1.0 (0.4) 1.0 (0.3) 

ESRD Network Geographic Region, 
n (%)f      

South 648,194 (40.9) 493,226 (40.4) 138,883 (44.5) 5,241 (28.6) 10,844 (31.6) 
Midwest 352,713 (22.2) 270,696 (22.2) 69,761 (22.4) 4,450 (24.3) 7,806 (22.7) 
West 328,327 (20.7) 249,079 (20.4) 68,765 (22.1) 4,383 (23.9) 6,100 (17.8) 
Northeast 256,713 (16.2) 208,519 (17.1) 34,352 (11) 4,257 (23.2) 9,585 (27.9) 

Metro classification, n (%)c, g      
Metro 1,227,252 (84.2) 917,580 (83.6) 265,108 (85.8) 14,937 (82.4) 29,627 (87.7) 



© 2019 American Medical Association. All rights reserved. 

Characteristicsa Total Population 
Did not switch 

dialysis 
facilities 

Changed dialysis 
facilities and 

remained within 
the same profit 

status 

Changed dialysis 
facilities from for-
profit to nonprofit 

facility 

Changed dialysis 
facilities from 

nonprofit to for-
profit facility 

Distance from assigned facility to 
nearest transplant center, in miles, 
median (IQR)h 

(342,058 (21.5% missing)  

17 (6.3-53.8) 17.8 (6.3-55.1) 15.7 (6.5-49.5) 13.8 (4.2-54.9) 10.8 (4.6-35.3) 

Abbreviations: BMI, body mass index; ESRD, end stage renal disease; IQR, interquartile range 
aBaseline characteristics were obtained at the time the CMS-2728 form is complete 
b‘Other’ race/ethnicity was defined as either Asian, Middle East, Native American, Pacific Islander, or multiracial 
cMissing Data: Dialysis type: 7,944 (0.5%); Metro, rural-urban classification: 127,712 (8.1%) 
dCalculated as the time on dialysis from the first date of dialysis service to either date of first waitlisting or censor (end of study or death)  
eCalculated as the time on dialysis from the first date of dialysis service to either date of first transplant (living or deceased donor transplant) 
or censor (end of study or death) 
fCharacteristic was obtained from the Dialysis Facility Report (2013-2016); ESRD Network Geographic Region is defined as Northeast 
(ESRD Network 1: Connecticut, Massachusetts, Maine, New Hampshire, Rhode Island, Vermont; ESRD Network 2: New York; ESRD 
Network 3: New Jersey; ESRD Network 4: Delaware, Pennsylvania), South (ESRD Network 5: District of Columbia, Maryland, Virginia, 
West Virginia; ESRD Network 6: Georgia, North Carolina, South Carolina; ESRD Network 7: Florida; ESRD Network 8: Alabama, 
Mississippi, Tennessee; ESRD Network 13: Arkansas, Louisiana, Oklahoma; ESRD Network 14: Texas), Midwest (ESRD Network 9/10: 
Illinois, Indiana, Kentucky, Ohio; ESRD Network 11: Michigan, Minnesota, North Dakota, South Dakota, Wisconsin; ESRD Network 12: 
Iowa, Kansas, Missouri, Nebraska), and West (ESRD Network 15: Arizona, Colorado, Nevada, New Mexico, Utah, Wyoming; ESRD 
Network 16: Alaska, Idaho, Montana, Oregon, Washington; ESRD Network 17: Hawaii, Northern California; ESRD Network 18: Southern 
California) 
gCharacteristic was obtained from the United States Department of Agriculture Rural and Urban Continuum Code  
hCharacteristic was calculated using the dialysis facility address from Dialysis Facility Compare (2013-2016) and the nearest transplant center 
address from the Scientific Registry of Transplant Recipients 
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eTable 2. Fully adjusted hierarchical Cox proportional hazard ratios between placement on the deceased donor kidney transplant waitlist, receipt of a 
living donor kidney transplant, or deceased donor kidney transplant and whether or not a patient changeda dialysis facilities and facility profit status. 
Analysis is stratified by an individual’s last dialysis facility change, 2000-2016.   
 

 Fully adjusted modelb stratified by the last dialysis facilityc 

Dialysis Facility Change Statusa 

Nonprofit, 
small dialysis 
facility chain 

(n=435) 

Nonprofit, 
independent 

owned dialysis 
facility 
(n=325) 

For-profit large 
chain - 1 
(n=2,239) 

For-profit large 
chain - 2 

 (n=2,082) 

For-profit, small 
dialysis facility 

chain 
(n=997) 

For-profit, 
independent 

dialysis facility 
chain 

(n=434) 
HR 

(95% CI) 
HR 

(95% CI) 
HR 

(95% CI) 
HR 

(95% CI) 
HR 

(95% CI) 
HR 

(95% CI) 
Placement on the deceased donor kidney transplant waiting list (n=230,202) 

Did not switch dialysis facilities reference 
[1] 

reference 
[1] 

reference 
[1] 

reference 
[1] 

reference 
[1] 

reference 
[1] 

Changed dialysis facilities and 
remained within the same profit 
status 

0.72 
(0.69, 0.75) 

0.80 
(0.75, 0.85) 

0.57 
(0.56, 0.58) 

0.58 
(0.57, 0.59) 

0.55 
(0.53, 0.56) 

0.51 
(0.48, 0.53) 

Changed dialysis facilities from 
for-profit to non-profit facility 

0.54 
(0.51, 0.57) 

0.52 
(0.46, 0.56) N/A N/A N/A N/A 

Changed dialysis facilities from 
non-profit to for-profit facility N/A N/A 0.69 

(0.65, 0.72) 
0.73 

(0.70, 0.77) 
0.70 

(0.66, 0.74) 
0.65 

(0.59, 0.72) 
Receipt of a living donor kidney transplant (n=39,767) 

Did not switch dialysis facilities reference 
[1] 

reference 
[1] 

reference 
[1] 

reference 
[1] 

reference 
[1] 

reference 
[1] 

Changed dialysis facilities and 
remained within the same profit 
status 

0.84 
(0.77, 0.93) 

0.68 
(0.59, 0.79) 

0.59 
(0.56, 0.61) 

0.62 
(0.60, 0.65) 

0.63 
(0.59, 0.68) 

0.51 
(0.45, 0.58) 

Changed dialysis facilities from 
for-profit to non-profit facility 

0.56 
(0.49, 0.64) 

0.63 
(0.54, 0.73) N/A N/A N/A N/A 

Changed dialysis facilities from 
non-profit to for-profit facility N/A N/A 0.74 

(0.66, 0.83) 
0.71 

(0.64, 0.80) 
0.66 

(0.56, 0.78) 
1.00 

(0.81, 1.23) 
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 Fully adjusted modelb stratified by the last dialysis facilityc 

Dialysis Facility Change Statusa 

Nonprofit, 
small dialysis 
facility chain 

(n=435) 

Nonprofit, 
independent 

owned dialysis 
facility 
(n=325) 

For-profit 
large chain - 1 

(n=2,239) 

For-profit large 
chain - 2 

 (n=2,082) 

For-profit, small 
dialysis facility 

chain 
(n=997) 

For-profit, 
independent 

dialysis facility 
chain 

(n=434) 
HR 

(95% CI) 
HR 

(95% CI) 
HR 

(95% CI) 
HR 

(95% CI) 
HR 

(95% CI) 
HR 

(95% CI) 
Receipt of a deceased donor kidney transplant (n=88,431) 

Did not switch dialysis facilities reference 
[1] 

reference 
[1] 

reference 
[1] 

reference 
[1] 

reference 
[1] 

reference 
[1] 

Changed dialysis facilities and 
remained within the same profit 
status 

0.82  
(0.77, 0.88) 

0.71 
(0.64, 0.79) 

0.59 
(0.58, 0.61) 

0.59 
(0.57, 0.61) 

0.60 
(0.57, 0.63) 

0.52 
(0.48, 0.56) 

Changed dialysis facilities from 
for-profit to non-profit facility 

0.51 
(0.46, 0.55) 

0.49 
(0.44, 0.55) N/A N/A N/A N/A 

Changed dialysis facilities from 
non-profit to for-profit facility N/A N/A 0.70 

(0.65, 0.75) 
0.76 

(0.71, 0.81) 
0.66 

(0.60, 0.73) 
0.63 

(0.53, 0.74) 
Abbreviations: CI, confidence interval; HR, hazard ratio; N/A, not applicable  
aPatients’ dialysis facility switching was classified based on their first dialysis facility and their last dialysis facility 
bFully adjusted models is stratified by dialysis facility organization and adjusted for patient-level demographics (age, gender, race reported at the 
time of dialysis start), clinical characteristics (BMI>35 kg/m2, attributed cause of end stage renal disease, congestive heart failure, atherosclerotic 
heart disease, other cardiac disease, cerebrovascular disease, peripheral vascular disease, hypertension, diabetes, chronic obstructive pulmonary 
disease, tobacco use, cancer reported at the time of dialysis start), and socioeconomic variables (pre-ESRD nephrology care, ESRD Network 
geographic region, distance from assigned dialysis facility to the nearest transplant center, not informed of transplant due to medical reasons, 
urban/rural designation, and insurance type reported at the time of dialysis start) 
cThe patient was assigned to the last dialysis facility from which they were receiving treatment when the outcome event of interest occurred 
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eTable 3. Crude and adjusted hierarchical Cox proportional hazard ratios between placement on the deceased donor kidney transplant waitlist, 
receipt of a living donor kidney transplant, or deceased donor kidney transplant and dialysis facility ownershipa by patient-level and facility-level 
characteristics, among ideal kidney transplantation candidatesb, 2000-2016. (n=531,001) 
 

  

3-year 
Cumulative 
Incidence 

Difference, % 
(95% CI)b 

5-year 
Cumulative 
Incidence 

Difference, % 
 (95% CI) b 

10-year 
Cumulative 
Incidence 

Difference, % 
(95%CI) b 

Crude Model 
(N=531,001) 

Adjusted ford: 

Demographicse 

(N=531,001) 

+ Clinicalf 

(N=531,001) 
+ Socioeconomic 
and geographicg 

(N=531,001) 
HR 

(95% CI) 
HR 

(95% CI) 
HR 

(95% CI) 
HR 

(95% CI) 
Placement on the deceased donor kidney transplant waiting list (n=163,705) 
Nonprofit, 
small dialysis 
facility chain 

reference reference reference reference 
[1] 

reference 
[1] 

reference 
[1] 

reference 
[1] 

Nonprofit, 
independent 
dialysis facility 

-1.1%  
(-1.8%, -0.3%) 

-1.3%  
(-2.1%, -0.5%) 

-0.8%  
(-1.6%, -0.0%) 

0.96 
(0.94, 0.99) 

0.95 
(0.92, 0.97) 

0.96 
(0.93, 0.99) 

0.92 
(0.90, 0.95) 

For-profit large  
 chain - 1 

-4.9% (-5.4%, -
4.4%) 

-5.0% (-5.5%, -
4.4%) 

-4.4% (-5.0%, -
3.9%) 

0.83 
(0.81, 0.84) 

0.84 
(0.83, 0.86) 

0.85 
(0.84, 0.87) 

0.85 
(0.83, 0.86) 

For-profit large  
 chain - 2 

-5.3% (-5.8%, -
4.7%) 

-5.6% (-6.1%, -
5.0%) 

-5.3% (-5.8%, -
4.7%) 

0.82 
(0.80, 0.83) 

0.85 
(0.83, 0.86) 

0.88 
(0.86, 0.90) 

0.88 
(0.86, 0.89) 

For-profit, 
small dialysis 
facility chain  

-5.0% (-5.6%, -
4.4%) 

-5.0% (-5.6%, -
4.5%) 

-4.7% (-5.3%, -
4.1%) 

0.82 
(0.81, 0.84) 

0.84 
(0.82, 0.86) 

0.85 
(0.84, 0.87) 

0.86 
(0.84, 0.88) 

For-profit, 
independent 
dialysis facility 

-5.2% (-5.8%, -
4.5%) 

-5.4% (-6.1%, -
4.7%) 

-5.1% (-5.8%, -
4.4%) 

0.81 
(0.79, 0.83) 

0.83 
(0.80, 0.85) 

0.84 
(0.82, 0.86) 

0.81 
(0.79, 0.83) 

All nonprofit 
facilities reference reference reference reference 

[1] 
reference 

[1] 
reference 

[1] 
reference 

[1] 
All for-profit 
facilities 

-4.7% 
(-5.1%, -4.3%) 

-4.7% 
(-5.1%, -4.3%) 

-4.5% 
(-4.9%, -4.1%) 

0.83 
(0.82, 0.84) 

0.86 
(0.85, 0.87) 

0.87 
(0.86, 0.89) 

0.88 
(0.87, 0.89) 
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3-year 
Cumulative 
Incidence 

Difference, % 
(95% CI)b 

5-year 
Cumulative 
Incidence 

Difference, % 
 (95% CI) b 

10-year 
Cumulative 
Incidence 

Difference, % 
(95%CI) b 

Crude Model 
(N=531,001) 

Adjusted ford: 

Demographicse 

(N=531,001) 

+ Clinicalf 

(N=531,001
) 

+ Socioeconomic 
and geographicg 

(N=531,001) 
HR 

(95% CI) 
HR 

(95% CI) 
HR 

(95% CI) 
HR 

(95% CI) 
Receipt of a living donor kidney transplant (n=31,433) 
Nonprofit, small 
dialysis facility 
chain 

reference reference reference reference 
[1] 

reference 
[1] 

reference 
[1] 

reference 
[1] 

Nonprofit, 
independent 
dialysis facility 

0.5%  
(0.1%, 0.9%) 

0.6%  
(0.1%, 1.1%) 

0.8% 
(0.3%, 1.2%) 

1.08 
(1.02, 1.15) 

1.07 
(1.01, 1.13) 

1.07 
(1.01, 1.13) 

1.01 
(0.95, 1.07) 

For-profit large 
chain - 1 

-1.8%  
(-2.0%, -1.5%) 

-1.9%  
(-2.2%, -1.6%) 

-1.9%  
(-2.2%, -1.6%) 

0.75 
(0.72, 0.79) 

0.81 
(0.78, 0.85) 

0.84 
(0.81, 0.88) 

0.83 
(0.80, 0.87) 

For-profit large 
chain - 2 

-1.6%  
(-1.9%, -1.3%) 

-1.8%  
(-2.1%, -1.5%) 

-1.7%  
(-2.0%, -1.4%) 

0.78 
(0.75, 0.82) 

0.83 
(0.80, 0.87) 

0.88 
(0.85, 0.92) 

0.84 
(0.81, 0.88) 

For-profit, small 
dialysis facility 
chain  

-2.3%  
(-2.6%, -2.0%) 

-2.4%  
(-2.7%, -2.1%) 

-2.5%  
(-2.8%, -2.1%) 

0.69 
(0.66, 0.72) 

0.77 
(0.73, 0.80) 

0.80 
(0.76, 0.84) 

0.83 
(0.79, 0.87) 

For-profit, 
independent 
dialysis facility 

-1.9%  
(-2.2%, -1.5%) 

-2.1%  
(-2.5%, -1.7%) 

-2.0% 
(-2.4%, -1.6%) 

0.74 
(0.70, 0.79) 

0.82 
(0.78, 0.88) 

0.86 
(0.81, 0.91) 

0.85 
(0.80, 0.90) 

All nonprofit 
facilities reference reference reference reference 

[1] 
reference 

[1] 
reference 

[1] 
reference 

[1] 
All for-profit 
facilities 

-2.0%  
(-2.2%, -1.8%) 

-2.2%  
(-2.4%, -2.0%) 

-2.2%  
(-2.5%, -2.0%) 

0.73 
(0.71, 0.75) 

0.79 
(0.77, 0.82) 

0.83 
(0.80, 0.86) 

0.83 
(0.81, 0.86) 
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3-year 
Cumulative 
Incidence 

Difference, % 
(95% CI)b 

5-year 
Cumulative 
Incidence 

Difference, % 
 (95% CI) b 

10-year 
Cumulative 
Incidence 

Difference, % 
(95%CI) b 

Crude Model 
(N=531,001) 

Adjusted ford: 

Demographicse 

(N=531,001) 

+ Clinicalf 

(N=531,001) 
+ Socioeconomic 
and geographicg 

(N=531,001) 
HR 

(95% CI) 
HR 

(95% CI) 
HR 

(95% CI) 
HR 

(95% CI) 
Receipt of a deceased donor kidney transplant (n=67,165) 
Nonprofit, 
small dialysis 
facility chain 

reference reference reference reference 
[1] 

reference 
[1] 

reference 
[1] 

reference 
[1] 

Nonprofit, 
independent 
dialysis facility 

-1.0%  
(-1.4%, -0.6%) 

-1.6%  
(-2.1%, -1.0%) 

-0.8%  
(-1.5%, -0.1%) 

0.90 
(0.86, 0.94) 

0.90 
(0.86, 0.93) 

0.92 
(0.88, 0.96) 

0.89 
(0.85, 0.93) 

For-profit large 
chain - 1 

-2.4%  
(-2.6%, -2.1%) 

-3.7% 
(-4.1%, -3.3%) 

-3.7%  
(-4.2%, -3.3%) 

0.77 
(0.75, 0.80) 

0.80 
(0.78, 0.82) 

0.81 
(0.79, 0.84) 

0.79 
(0.77, 0.82) 

For-profit large 
chain - 2 

-1.8%  
(-2.1%, -1.5%) 

-2.9%  
(-3.3%, -2.6%) 

-3.5%  
(-4.0%, -3.1%) 

0.82 
(0.79, 0.84) 

0.85 
(0.82, 0.87) 

0.89 
(0.86, 0.91) 

0.84 
(0.81, 0.86) 

For-profit, 
small dialysis 
facility chain  

-2.4%  
(-2.7%, -2.1%) 

-3.7%  
(-4.2%, -3.3%) 

-3.9%  
(-4.4%, -3.4%) 

0.77 
(0.75, 0.80) 

0.81 
(0.78, 0.83) 

0.82 
(0.79, 0.84) 

0.83 
(0.80, 0.85) 

For-profit, 
independent 
dialysis facility 

-2.8%  
(-3.2%, -2.4%) 

-4.6%  
(-5.1%, -4.1%) 

-4.5%  
(-5.1%, -3.9%) 

0.73 
(0.70, 0.76) 

0.77 
(0.74, 0.80) 

0.79 
(0.76, 0.82) 

0.77 
(0.74, 0.80) 
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3-year 
Cumulative 
Incidence 

Difference, % 
(95% CI)b 

5-year 
Cumulative 
Incidence 

Difference, % 
 (95% CI) b 

10-year 
Cumulative 
Incidence 

Difference, % 
(95%CI) b 

Crude Model 
(N=531,001) 

Adjusted ford: 

Demographicse 

(N=531,001) 

+ Clinicalf 

(N=531,001) 
+ Socioeconomic 
and geographicg 

(N=531,001) 
HR 

(95% CI) 
HR 

(95% CI) 
HR 

(95% CI) 
HR 

(95% CI) 
Receipt of a deceased donor kidney transplant (n=67,165) 
All nonprofit 
facilities reference reference reference reference 

[1] 
reference 

[1] 
reference 

[1] 
reference 

[1] 
All for-profit 
facilities 

-1.8%  
(-2.0%, -1.6%) 

-2.9%  
(-3.2%, -2.6%) 

-3.4%  
(-3.8%, -3.1%) 

0.82 
(0.80, 0.84) 

0.85 
(0.83, 0.87) 

0.87 
(0.85, 0.89) 

0.85 
(0.83, 0.87) 

Abbreviations:CI, confidence interval; HR, hazard ratio  
aPatients were assigned to the last dialysis facility from which they were receiving treatment when the outcome event of interest occurred 

bIdeal kidney transplant candidate cohort excluded patients age>65 years, and diagnosed with peripheral vascular disease, coronary heart failure, 
cerebrovascular disease, or reported by dialysis facility staff to not be assessed for transplantation (via CMS-2728 form) due to medical reasons.   
cAdjusted for age, gender, and race reported at the time of dialysis start; Events of interest (placement on the deceased donor waitlist, receipt of a 
living donor kidney transplant and receipt of a deceased donor kidney transplant) and person-time (in 100,000 person-years) were summed up by 
covariate patterns. Negative binomial model were performed to calculate the risk difference and its 95% confidence intervals between types of 
facilities 
dEach model is adjusted for the covariates in the previous model in addition to the stated covariates 
eDemographic variables include: age, gender, and race reported at the time of dialysis start 
fClinical variables include: BMI>35 kg/m2, attributed cause of ESRD, congestive heart failure, atherosclerotic heart disease, other cardiac disease, 
cerebrovascular disease, peripheral vascular disease, hypertension, diabetes, chronic obstructive pulmonary disease, tobacco use, cancer, and dialysis 
type 
gSocioeconomic variables include: ESRD Network geographic region of assigned facility, pre-ESRD nephrology care reported at the time of dialysis 
start, insurance type reported at the time of dialysis start, facility rural-urban classification, and distance from assigned dialysis facility to the nearest 
transplant center; Multiple imputation was used to handle missing data: Insurance coverage: 20,760 (3.9%);  Nephrology care before ESKD: 197,622 
(37.2%); Type of dialysis: 4,474 (0.8%); Distance from assigned dialysis facility to nearest transplant center: 112,217 (21.1%); Rural-urban 
classification: 83,924 (15.8%) 
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eTable 4. Fully adjusted hierarchical Cox proportional hazard ratios between placement on the deceased donor kidney transplant waitlist, receipt of a 
living donor kidney transplant, or deceased donor kidney transplant by patient-level and facility-level characteristics, stratified by end stage renal 
disease network region, 2000-2016. 

  

Fully Adjusted 
Modela 

(n=1,585,947) 

Fully adjusted model stratified by End Stage Renal Disease Network, U.S. Geographic 
Region 

Northeastb 

(n=256,713) 
Southc 

(n=648,194) 
Midwestd 

(n=352,713) 
Weste 

(n=328,327) 
HR (95% CI) HR (95% CI) HR (95% CI) HR (95% CI) HR (95% CI) 

Placement on the deceased donor kidney transplant waiting list (n=230,202) 
Nonprofit, small dialysis 
facility chain 

reference 
[1] 

reference 
[1] 

reference 
[1] 

reference 
[1] 

reference 
[1] 

Nonprofit, independent owned 
dialysis facility 

0.93 
 (0.91, 0.96) 

0.85 
(0.81, 0.89) 

0.87 
(0.82, 0.93) 

1.09 
(1.04, 1.15) 

1.07 
(1.02, 1.12) 

For-profit large chain - 1 0.84 
 (0.82, 0.85) 

0.90 
(0.86, 0.94) 

0.84 
(0.82, 0.86) 

0.79  
(0.76, 0.82) 

0.83 
(0.80, 0.85) 

For-profit large chain - 2 0.86 
 (0.85, 0.88) 

0.87 
(0.83, 0.90) 

0.91 
(0.88, 0.93) 

0.84 
(0.81, 0.87) 

0.80 
(0.77, 0.82) 

For-profit, small dialysis 
facility chain 

0.85  
(0.83, 0.86) 

0.84 
(0.80, 0.88) 

0.91 
(0.89, 0.94) 

0.74 
(0.70, 0.78) 

0.80 
(0.78, 0.83) 

For-profit independent dialysis 
facility chain 

0.79 
 (0.77, 0.80) 

0.83 
(0.79, 0.87) 

0.82 
(0.79, 0.85) 

0.75 
(0.71, 0.80) 

0.72 
(0.69, 0.75) 

All nonprofit facilities reference 
[1] 

reference 
[1] 

reference 
[1] 

reference 
[1] 

reference 
[1] 

All for-profit facilities 0.87  
(0.86, 0.88) 

0.97 
(0.95, 1.00) 

0.90  
(0.88, 0.93) 

0.78 
(0.76, 0.80) 

0.79 
(0.78, 0.81) 

Receipt of a living donor kidney transplant (n=39,767) 
Nonprofit, small dialysis 
facility chain 

reference 
[1] 

reference 
[1] 

reference 
[1] 

reference 
[1] 

reference 
[1] 

Nonprofit, independent owned 
dialysis facility 

1.04  
(0.99, 1.09) 

0.94 
(0.85, 1.05) 

1.00 
(0.86, 1.16) 

1.03 
(0.94, 1.13) 

1.00 
(0.88, 1.13) 

For-profit large chain - 1 0.83  
(0.8, 0.86) 

0.80 
(0.73, 0.88) 

0.93 
(0.86, 1.00) 

0.71 
(0.66, 0.76) 

0.86 
(0.81, 0.92) 

For-profit large chain - 2 0.84 
 (0.81, 0.87) 

0.76 
(0.69, 0.84) 

0.96 
(0.89, 1.03) 

0.70 
(0.65, 0.75) 

0.94 
(0.87, 1.01) 

For-profit, small dialysis 
facility chain 

0.83  
(0.79, 0.86) 

0.80 
(0.71, 0.89) 

0.91 
(0.84, 0.98) 

0.59 
(0.52, 0.66) 

0.95 
(0.88, 1.02) 
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 Fully Adjusted 
Modela 

(n=1,585,947) 

Fully adjusted model stratified by End Stage Renal Disease Network, U.S. Geographic 
Region 

Northeastb 

(n=256,713) 
Southc 

(n=648,194) 
Midwestd 

(n=352,713) 
Weste 

(n=328,327) 
HR 

(95% CI) 
HR 

(95% CI) 
HR 

(95% CI) 
HR 

(95% CI) 
HR 

(95% CI) 
Receipt of a living donor kidney transplant (n=39,767) 

For-profit independent dialysis 
facility chain 

0.86 
 (0.82, 0.91) 

0.85 
(0.76, 0.95) 

0.87 
(0.78, 0.96) 

0.77 
(0.68, 0.86) 

0.93 
(0.84, 1.03) 

All nonprofit facilities reference 
[1] 

reference 
[1] 

 

reference 
[1] 

reference 
[1] 

reference 
[1] 

All for-profit facilities 0.82 
 (0.80, 0.84) 

0.82 
(0.78, 0.87) 

0.93 
(0.88, 0.99) 

0.69 
(0.66, 0.73) 

0.90 
(0.86, 0.96) 

Receipt of a deceased donor kidney transplant (n=88,431) 
Nonprofit, small dialysis facility 
chain 

reference 
[1] 

reference 
[1] 

reference 
[1] 

reference 
[1] 

reference 
[1] 

Nonprofit, independent owned 
dialysis facility 

0.89  
(0.86, 0.93) 

0.84 
(0.78, 0.91) 

0.82 
(0.75, 0.90) 

1.12 
(1.04, 1.20) 

0.76 
(0.70, 0.83) 

For-profit large chain - 1 0.78  
(0.76, 0.80) 

0.89 
(0.83, 0.96) 

0.76 
(0.73, 0.79) 

0.74 
(0.70, 0.78) 

0.75 
(0.71, 0.78) 

For-profit large chain - 2 0.82 
 (0.8, 0.84) 

0.89 
(0.83, 0.95) 

0.83 
(0.80, 0.87) 

0.78 
(0.74, 0.82) 

0.78 
(0.74, 0.82) 

For-profit, small dialysis facility 
chain 

0.80 
 (0.78, 0.83) 

0.86 
(079, 0.93) 

0.81 
(0.77, 0.85) 

0.68 
(0.63, 0.74) 

0.82 
(0.78, 0.86) 

For-profit independent dialysis 
facility chain 

0.73 
 (0.71, 0.76) 

0.74 
(0.68, 0.81) 

0.73 
(0.68, 0.78) 

0.79 
(0.72, 0.86) 

0.70 
(0.65, 0.75) 
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Fully Adjusted 
Modela 

(n=1,585,947) 

Fully adjusted model stratified by End Stage Renal Disease Network, U.S. 
Geographic Region 

Northeastb 

(n=256,713) 
Southc 

(n=648,194) 
Midwestd 

(n=352,713) 
Weste 

(n=328,327) 
HR 

(95% CI) 
HR 

(95% CI) 
HR 

(95% CI) 
HR 

(95% CI) 
HR 

(95% CI) 
Receipt of a deceased donor kidney transplant (n=88,431) 

All nonprofit facilities reference 
[1] 

reference 
[1] 

reference 
[1] 

reference 
[1] 

reference 
[1] 

All for-profit facilities 0.83 
 (0.81, 0.84) 

0.97 
(0.93, 1.01) 

0.83 
(0.80, 0.86) 

0.72 
(0.69, 0.75) 

0.82 
(0.79, 0.85) 

Abbreviations: CI, confidence interval; ESRD, end stage renal disease; HR, hazard ratio 
aFully adjusted models is adjusted for dialysis facility organization, and patient-level demographics (age, gender, race reported at the time of 
dialysis start), clinical characteristics (BMI>35 kg/m2, attributed cause of end stage renal disease, congestive heart failure, atherosclerotic heart 
disease, other cardiac disease, cerebrovascular disease, peripheral vascular disease, hypertension, diabetes, chronic obstructive pulmonary disease, 
tobacco use, cancer reported at the time of dialysis start), and socioeconomic variables (ESRD Network geographic region, distance from assigned 
dialysis facility to the nearest transplant center, not informed of transplant due to medical reasons, urban/rural designation, and insurance type) 
bESRD Network Geographic Region Northeast: ESRD Network 1 (Connecticut, Massachusetts, Maine, New Hampshire, Rhode Island, 
Vermont), ESRD Network 2 (New York; ESRD Network 3: New Jersey), ESRD Network 4 (Delaware, Pennsylvania)  
cESRD Network Geographic Region South: ESRD Network 5 (District of Columbia, Maryland, Virginia, West Virginia), ESRD Network 6 
(Georgia, North Carolina, South Carolina), ESRD Network 7 (Florida), ESRD Network 8 (Alabama, Mississippi, Tennessee; ESRD Network 13: 
Arkansas, Louisiana, Oklahoma; ESRD Network 14: Texas)  
dESRD Network Geographic Region Midwest: (ESRD Network 9/10: Illinois, Indiana, Kentucky, Ohio), ESRD Network 11 (Michigan, 
Minnesota, North Dakota, South Dakota, Wisconsin); ESRD Network 12: Iowa, Kansas, Missouri, Nebraska)  
eESRD Network Geographic Region West: ESRD Network 15 (Arizona, Colorado, Nevada, New Mexico, Utah, Wyoming), ESRD Network 16 
(Alaska, Idaho, Montana, Oregon, Washington), ESRD Network 17 (Hawaii, Northern California), ESRD Network 18 (Southern California) 
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eTable 5. Crude and adjusted hierarchical Cox proportional hazard ratios between placement on the deceased donor kidney transplant waitlist, 
receipt of a living donor kidney transplant, or deceased donor kidney transplant by patient-level and facility-level characteristics for dialysis facilities 
that are (vs. are not) affiliated with transplant centersa, 2000-2016.  

  
Crude Model 

Adjusted forb: 

Demographicsc + Clinicald + Socioeconomic and 
geographice 

HR (95% CI) HR (95% CI) HR (95% CI) HR (95% CI) 
Placement on the deceased donor kidney transplant waiting list (n=230,202) 

Nonprofit, transplant center affiliated reference [1] reference [1] reference [1] reference [1] 
Nonprofit, not transplant center affiliated 0.59 (0.56, 0.61) 0.72 (0.69, 0.76) 0.83 (0.79, 0.86) 0.89 (0.85, 0.93) 
For-profit, transplant center affiliated 0.91 (0.79, 1.06) 1.03 (0.89, 1.20) 1.04 (0.90, 1.21) 1.06 (0.92, 1.24) 
For-profit, not transplant center affiliated 0.51 (0.49, 0.53) 0.63 (0.61, 0.66) 0.72 (0.69, 0.75) 0.78 (0.74, 0.81) 

Receipt of a living donor kidney transplant (n=39,767) 
Nonprofit, transplant-center affiliated reference [1] reference [1] reference [1] reference [1] 
Nonprofit, not transplant center affiliated 0.46 (0.42, 0.50) 0.61 (0.56, 0.67) 0.73 (0.67, 0.80) 0.78 (0.72, 0.85) 
For-profit, transplant center affiliated 1.86 (1.49, 2.32) 2.81 (2.25, 3.51) 3.01 (2.41, 3.76) 2.68 (2.14, 3.35) 
For-profit, not transplant center affiliated 0.36 (0.33, 0.39) 0.50 (0.46, 0.55) 0.61 (0.57, 0.67) 0.65 (0.60, 0.71) 

Receipt of a deceased donor kidney transplant (n=88,431) 
Nonprofit, transplant-center affiliated reference [1] reference [1] reference [1] reference [1] 
Nonprofit, not transplant center affiliated 0.65 (0.61, 0.70) 0.77 (0.72, 0.83) 0.89 (0.83, 0.95) 0.95 (0.89, 1.02) 
For-profit, transplant center affiliated 0.87 (0.68, 1.11) 1.09 (0.85, 1.39) 1.15 (0.90, 1.48) 1.05 (0.82, 1.35) 
For-profit, not transplant center affiliated 0.54 (0.51, 0.58) 0.66 (0.62, 0.70) 0.75 (0.71, 0.80) 0.79 (0.71, 0.80) 

Abbreviations: CI, confidence interval; HR, hazard ratio 
aDialysis facility affiliation with transplant centers was captured using the United Network of Organ Sharing transplant center id provided within 
the United States Renal Data Systems 2017 crosswalk file 

bEach model is adjusted for the covariates in the previous model in addition to the stated covariates 
cDemographic variables include age, gender, and race reported at the time of dialysis start 
dClinical variables include BMI>35 kg/m2, attributable cause of ESRD, congestive heart failure, atherosclerotic heart disease, other cardiac disease, 
cerebrovascular disease, peripheral vascular disease, hypertension, diabetes, chronic obstructive pulmonary disease, tobacco use, cancer reported at 
the time of dialysis start, and dialysis type 
eSocioeconomic and geographic variables include: ESRD Network geographic region of assigned facility, insurance type reported at the time of 
dialysis start, facility rural-urban classification, distance from assigned dialysis facility to the nearest transplant center, and not informed of 
transplant due to medical reasons 
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eTable 6. Crude and adjusted hierarchical Cox proportional hazard ratios between placement on the deceased donor kidney transplant waitlist, 
receipt of a living donor kidney transplant, or deceased donor kidney transplant by patient-level and facility-level characteristics for dialysis facilities 
that are (vs. are not) affiliated with hospitalsa, 2000-2016  

  
Crude Model 

Adjusted forb: 

Demographicsc + Clinicald + Socioeconomic 
and geographice 

HR (95% CI) HR (95% CI) HR (95% CI) HR (95% CI) 
Placement on the deceased donor kidney transplant waiting list (n=230,202) 

Nonprofit, hospital-affiliated reference [1] reference [1] reference [1] reference [1] 
Nonprofit, not hospital-affiliated 0.80 (0.78, 0.82) 0.89 (0.87, 0.91) 1.00 (0.97, 1.02) 1.06 (1.03, 1.09) 
For-profit, hospital-affiliated 1.15 (1.04, 1.27) 1.15 (1.04, 1.27) 1.16 (1.05, 1.29) 1.14 (1.03, 1.26) 
For-profit, not hospital-affiliated 0.70 (0.69, 0.72) 0.78 (0.76, 0.80) 0.86 (0.84, 0.88) 0.90 (0.88, 0.93) 

Receipt of a living donor kidney transplant (n=39,767) 
Nonprofit, hospital-affiliated reference [1] reference [1] reference [1] reference [1] 
Nonprofit, not hospital-affiliated 0.62 (0.59, 0.66) 0.73 (0.69, 0.78) 0.83 (0.79, 0.88) 0.89 (0.84, 0.94) 
For-profit, hospital-affiliated 1.59 (1.33, 1.90) 1.98 (1.65, 2.36) 2.00 (1.67, 2.39) 1.82 (1.52, 2.17) 
For-profit, not hospital-affiliated 0.51 (0.49, 0.54) 0.63 (0.60, 0.66) 0.71 (0.68, 0.75) 0.75 (0.71, 0.79) 

Receipt of a deceased donor kidney transplant (n=88,431) 
Nonprofit, hospital-affiliated reference [1] reference [1] reference [1] reference [1] 
Nonprofit, not hospital-affiliated 0.77 (0.74, 0.80) 0.85 (0.82, 0.89) 0.96 (0.92, 1.00) 1.00 (0.96, 1.04) 
For-profit, hospital-affiliated 1.05 (0.89, 1.23) 1.14 (0.97, 1.34) 1.21 (1.03, 1.42) 1.11 (0.95, 1.31) 
For-profit, not hospital-affiliated 0.66 (0.64, 0.68) 0.74 (0.71, 0.77) 0.82 (0.79, 0.85) 0.82 (0.79, 0.85) 

Abbreviations: CI, confidence interval; HR, hazard ratio 
aDialysis facility affiliation with transplant centers was captured using the UNOS transplant center id provided within the USRDS 2017 crosswalk 
file 

bEach model is adjusted for the covariates in the previous model in addition to the stated covariates 
cDemographic variables include age, gender, race reported at the time of dialysis start 
dClinical variables include BMI>35 kg/m2, attributable cause of ESRD, congestive heart failure, atherosclerotic heart disease, other cardiac disease, 
cerebrovascular disease, peripheral vascular disease, hypertension, diabetes, chronic obstructive pulmonary disease, tobacco use, cancer reported at 
the time of dialysis start, and dialysis modality 
eSocioeconomic and geographic variables include: ESRD Network geographic region of assigned facility, insurance type reported at the time of 
dialysis start, facility rural-urban classification, distance from assigned dialysis facility to the nearest transplant center, and not informed of 
transplant due to medical reasons 

 


