
ORIGINAL CONTRIBUTION

Regional Variation in Health Care Intensity
and Treatment Practices for End-stage
Renal Disease in Older Adults
Ann M. O’Hare, MD, MA
Rudolph A. Rodriguez, MD
Susan M. Hailpern, DrPH, MS
Eric B. Larson, MD, MPH
Manjula Kurella Tamura, MD, MPH

THERE IS WIDE VARIATION IN PER

capita Medicare spending
across the United States, driven
largely by inpatient costs at the

very end of life.1 Regional differences
in health care spending are not com-
pletely explained by differences in so-
cioeconomic status, patient prefer-
ences, pricing, or severity of underlying
illness and may instead reflect a more
inpatient-based, specialist-oriented, in-
terventional practice style in higher
spending regions.1 Physicians practic-
ing in higher spending regions are more
likely to favor discretionary interven-
tions for which strong evidence is lack-
ing.2 Patients living in these areas are
more likely to spend time in an inten-
sive care unit and to receive life-
sustaining interventions such as feed-
ing tube placement and intubation
during the last few months of life.1

However, clinical outcomes and qual-
ity of care appear to be no better, and
are sometimes worse in regions with
higher compared with lower spend-
ing.1 These findings raise the question
of whether more is necessarily better
when it comes to health care spending
and use.

See also Patient Page.
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Context An increasing number of older adults are being treated for end-stage renal
disease (ESRD) with long-term dialysis.

Objectives To determine how ESRD treatment practices for older adults vary across
regions with differing end-of-life intensity of care.

Design, Setting, and Participants Retrospective observational study using a na-
tional ESRD registry to identify a cohort of 41 420 adults (of white or black race), aged
65 years or older, who started long-term dialysis or received a kidney transplant be-
tween June 1, 2005, and May 31, 2006. Regional end-of-life intensity of care was
defined using an index from the Dartmouth Atlas of Healthcare.

Main Outcome Measures Incidence of treated ESRD (dialysis or transplant), pre-
paredness for ESRD (under the care of a nephrologist, having a fistula [vs graft or cath-
eter] at time of hemodialysis initiation), and end-of-life care practices.

Results Among whites, the incidence of ESRD was progressively higher in regions
with greater intensity of care and this trend was most pronounced at older ages.
Among blacks, a similar relationship was present only at advanced ages (men aged
�80 years and women aged �85 years). Patients living in regions in the highest
compared with lowest quintile of end-of-life intensity of care were less likely to
be under the care of a nephrologist before the onset of ESRD (62.3% [95% confi-
dence interval {CI}, 61.3%-63.3%] vs 71.1% [95% CI, 69.9%-72.2%], respectively)
and less likely to have a fistula (vs graft or catheter) at the time of hemodialysis
initiation (11.2% [95% CI, 10.6%-11.8%] vs 16.9% [95% CI, 15.9%-17.8%]).
Among patients who died within 2 years of ESRD onset (n=21 190), those living
in regions in the highest compared with lowest quintile of end-of-life intensity of
care were less likely to have discontinued dialysis before death (22.2% [95% CI,
21.1%-23.4%] vs 44.3% [95% CI, 42.5%-46.1%], respectively), less likely to
have received hospice care (20.7% [95% CI, 19.5%-21.9%] vs 33.5% [95% CI,
31.7%-35.4%]), and more likely to have died in the hospital (67.8% [95% CI,
66.5%-69.1%] vs 50.3% [95% CI, 48.5%-52.1%]). These differences persisted in
adjusted analyses.

Conclusion There are pronounced regional differences in treatment practices
for ESRD in older adults that are not explained by differences in patient character-
istics.
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Inthisregard,long-termdialysis,which
is an intensiveandexpensive formof life
support, is a good example to consider.
The Medicare End-stage Renal Disease
(ESRD) Program stands as the only fed-
eralprogramthatfinancesdisease-specific
services to a segment of the US popula-
tion on a near-universal basis. Under
Medicare,personsdiagnosedwithESRD
whoareeligibleforSocialSecurityreceive
coverage for most dialysis services and
supplies. Patients aged 75 years or older
currently represent one of the fastest
growing groups within the ESRD popu-
lation.3 Average Medicare costs for an
older patient receiving long-term dialy-
sis exceed $100 000 during the first year
afterinitiationoftherapy.4Lifeexpectancy
on dialysis is often extremely limited for
very elderly patients (ie, �85 years) and
thosewithahigherburdenofcomorbid-
ityand/orfunctional impairment.5 Asub-
stantialnumberofpatientseventuallydis-
continue dialysis, often in the setting of
acute illness or failure to thrive. To date,
little isknownabout treatmentpractices
for older adults with ESRD and the ex-
tent to which these practices vary geo-
graphically. We describe the incidence
of ESRD, the degree of preparedness for
ESRD, and end-of-life care practices
amongolderadultswithESRDacross re-
gions with differing intensities of care.

METHODS
Using the US Renal Data System
(USRDS), a national registry for ESRD,3

we identified all patients aged 65 years
or older who were first treated with
long-term dialysis or kidney transplan-
tation between June 1, 2005, and May
31, 2006, were of either black or white
race, had complete information on base-
line characteristics, and had Medicare
coverage at onset of ESRD (N=41 420).
Patients of other races were not in-
cluded because there were too few to
support stratified analyses.

The primary predictor variable for all
analyses was each hospital referral re-
gion’s end-of-life expenditure index,
which is a measure of intensity of care
during the last 6 months of life.1 The in-
dex reflects both physician spending
(from the Medicare Carrier File) and

acutehospital spending(fromtheMedi-
care Provider Analysis and Review File)
amongMedicarebeneficiarieswhowere
between the ages of 65 and 100 years at
the time of death. Only those who were
eligible forMedicare for the6-monthpe-
riod before death and were not enrolled
in a health maintenance organization
during this time were used to calculate
the index. The index is calculated based
on standardized national prices and is
adjusted for the age, race, and sex of the
Medicare beneficiaries in each hospital
referral region. As such, it is intended
to reflect that component of regional
Medicare spending attributable to the
overall quantity of medical services pro-
vided rather than to local differences in
pricing and demographic structure. We
obtained the most recent version of the
end-of-life expenditure index (based on
deathsoccurring from2000-2003) from
theDartmouthAtlasofHealthcare.6 Hos-
pital referral regions were categorized
by quintile of the end-of-life expendi-
ture index.

Incident cases of treated ESRD (de-
fined as first receipt of long-term dialy-
sis or kidney transplant) over the 8-year
period from January 1, 2000, through
December 31, 2007, within each hospi-
tal referral region were identified using
the USRDS’ Patients File based on zip
code at the onset of ESRD. Denomina-
tor populations for each hospital refer-
ral region were identified using zip code
data from the 2000 US Census. Using
these 2 data sources, we calculated the
crude average annual incidence of treated
ESRD within each hospital referral re-
gion by age, race, and sex from 2000
through 2007.

The following measures of prepared-
ness for ESRD were obtained from the
USRDS’ Medical Evidence File: (1) re-
ceipt of care from a nephrologist before
the onset of ESRD, (2) presence of op-
timal access for hemodialysis (ie, fistula
vs graft or catheter), and (3) use of peri-
toneal dialysis (vs hemodialysis). Re-
ceipt of a kidney transplant as the ini-
tial treatment modality (preemptive
transplant) was ascertained from the
USRDS’ Patients File. Unlike hemodi-
alysis, initial treatment of ESRD with

either peritoneal dialysis or kidney trans-
plant usually requires advance plan-
ning and is thus a marker of ESRD pre-
paredness, with the caveat that not all
patients will be eligible for or choose
these modalities.

Information on end-of-life care prac-
tices was obtained from the USRDS’
Death File based on the report of the ne-
phrologist (Centers for Medicare & Med-
icaid Services form 2746). Measures in-
cludedwhetherdialysiswasdiscontinued
before death, whether the patient was re-
ceiving hospice care before death, and
place of death (hospital vs home, dialy-
sis unit, nursing home, or other).

Age at onset of ESRD, race, and sex
were ascertained from the USRDS’
Patients File. The following character-
istics were ascertained from the USRDS’
MedicalEvidenceFilebasedonthereport
of the nephrologist at onset of ESRD
(Centers for Medicare & Medicaid Ser-
vices form 2728): (1) comorbid condi-
tions, which included diabetes, coro-
nary artery disease, peripheral arterial
disease, stroke, congestive heart failure,
chronic obstructive pulmonary disease,
and cancer; (2) dual eligibility for Medi-
care and Medicaid; (3) clinical mea-
sures, which included each patient’s
reported estimated glomerular filtra-
tion rate and body mass index (calcu-
lated as weight in kilograms divided by
height in meters squared) at the onset of
ESRD; (4) measures of functional sta-
tus, which included whether patients
neededassistance inactivitiesofdaily liv-
ing, could ambulate, could transfer, and
were living in a nursing home. The per-
centage of patients who died within 6
months of ESRD onset is also reported
to provide a rough proxy measure for
how sick patients were at the onset of
ESRD, and is based on the date of death
in the USRDS’ Patients File.

Patient characteristics, ESRD pre-
paredness, andend-of-life carepractices
were described using means or propor-
tionswith95%confidenceintervals(CIs)
and tests for trendacrossquintilesof the
end-of-lifeexpenditureindex.Forgroups
defined by age, race, and sex, the mean
annual incidence of treated ESRD for
hospital referral regions within each
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quintile of the end-of-life expenditure
index was expressed as the number of
cases of ESRD per 100 000 persons per
year with 95% CIs. The ESRD incidence
rate ratios with 95% CIs were calculated
for the highest compared with the low-
est quintile of the end-of-life expendi-
ture indexforgroupsdefinedbyage, sex,
and race.

Logistic regression analysis was used
to describe the association of quintile of
the end-of-life expenditure index with
measures of ESRD preparedness. These
analyses were adjusted for baseline
patient characteristics. Logistic regres-
sion analysis also was used to measure
the association of quintile of end-of-life
expenditure index with end-of-life care
practicesamongpatientswhodiedwithin
2 years of ESRD onset. These analyses
were adjusted for baseline patient
characteristics, receipt of care from a
nephrologist, and treatment modality
(hemodialysis, peritoneal dialysis, or
transplant). Analyses of dialysis discon-
tinuation excluded decedents who had
received a kidney transplant. Signifi-

cance testing was 2-sided and a P value
of less than .05 was considered statisti-
cally significant. All analyses were con-
ductedusingStataSEversion10.1(Stata-
Corp, College Station, Texas). The study
was approved by the institutional review
board at the University of Washington.

RESULTS
Hospital referral regions in the high-
est compared with the lowest quintile
of the end-of-life expenditure index had
a higher density of specialists, nephrolo-
gists, vascular surgeons, and acute care
hospital beds (see eTable 1 at http:
//www.jama.com). Higher end-of-life
intensity-of-care regions were more
likely to include metropolitan zip codes
and zip codes with a higher propor-
tion of black residents. Zip code me-
dian income and the percentage of in-
dividuals within each zip code living in
poverty were both greater in higher end-
of-life intensity-of-care regions.

From the lowest to the highest quin-
tile of the end-of-life expenditure in-
dex, the proportion of black patients and

the proportion of patients with dual cov-
erage with Medicare and Medicaid in-
creased substantially (TABLE 1). The
prevalence of all comorbid conditions
other than congestive heart failure de-
creased across end-of-life expenditure in-
dex quintiles, while that of congestive
heart failure and all measures of func-
tional impairment increased. Mortality
within 6 months of ESRD onset also in-
creased from the lowest to the highest
quintile of the end-of-life expenditure in-
dex. Across end-of-life expenditure in-
dex quintiles, 6-month mortality ranged
from 13.4% (95% CI, 11.6%-15.2%) to
15.2% (95% CI, 13.7%-16.7%) among
those aged 65 through 69 years and from
30.3% (95% CI, 26.7%-33.8%) to 39.4%
(95% CI, 36.8%-42.0%) among those
aged 85 years or older (see eTable 2 at
http://www.jama.com).

The incidence of treated ESRD was
higher in blacks compared with whites
and in men compared with women
(FIGURE 1; see eTable 3 at http://www
.jama.com). For all groups examined,
incidence increased up to the ages of

Table 1. Patient Characteristics by Quintile of the End-of-Life Expenditure Index

Quintile of End-of-Life Expenditure Indexa

P Value
for Trend

First (Lowest)
(n = 6456)

Second
(n = 7653)

Third
(n = 8082)

Fourth
(n = 8925)

Fifth (Highest)
(n = 10 304)

Age, mean, y 75.7 (75.5-75.9) 75.5 (75.3-75.6) 75.3 (75.1-75.4) 75.5 (75.4-75.7) 76.2 (76.1-76.3) �.001

Age �85 y 10.2 (9.5-11.0) 9.8 (9.2-10.5) 9.8 (9.2-10.4) 10.4 (10.0-11.0) 13.2 (12.6-13.9) �.001

Black race 6.1 (5.5-6.7) 20.2 (19.3-21.1) 24.7 (23.7-25.6) 24.1 (23.2-25.0) 27.5 (26.6-28.3) �.001

Male sex 56.1 (54.9-57.3) 53.6 (52.5-54.7) 52.7 (51.6-53.7) 52.0 (51.0-53.1) 52.4 (51.4-53.3) �.001

Dual coverage with Medicare and Medicaid 12.3 (11.5-13.1) 18.0 (17.1-18.8) 20.2 (19.4-21.1) 18.4 (17.6-19.2) 22.9 (22.1-23.7) �.001

Estimated GFR, mean, mL/min/1.73 m2 11.5 (11.3-11.6) 11.3 (11.2-11.4) 11.1 (11.0-11.2) 11.3 (11.2-11.4) 11.3 (11.2-11.4) .06

Body mass index, meanb 27.9 (27.7-28.0) 27.6 (27.5-27.8) 27.5 (27.4-27.7) 27.3 (27.2-27.5) 27.2 (27.1-27.3) �.001

Diabetes 49.1 (47.9-50.3) 51.9 (50.8-53.1) 51.8 (50.7-52.9) 50.0 (49.0-51.1) 48.9 (48.0-49.9) .05

Coronary artery disease 49.1 (47.8-50.3) 46.4 (45.3-47.5) 43.6 (42.5-44.6) 45.9 (44.8-46.9) 43.9 (42.9-44.9) �.001

Peripheral arterial disease 22.4 (21.4-23.4) 19.6 (18.7-20.5) 18.7 (17.8-19.5) 19.6 (18.7-20.4) 17.5 (16.8-18.3) �.001

Stroke 14.0 (13.1-14.8) 13.0 (12.2-13.7) 13.4 (12.6-14.1) 13.3 (12.6-14.0) 12.6 (12.0-13.2) .04

Congestive heart failure 41.6 (40.4-42.8) 43.6 (42.5-44.7) 43.0 (41.9-44.1) 44.9 (43.8-45.9) 44.2 (43.2-45.1) .001

COPD 14.3 (13.4-15.1) 13.8 (13.0-14.6) 13.6 (12.8-14.3) 14.0 (13.3-14.7) 11.2 (10.6-11.8) �.001

Cancer 13.0 (12.2-13.8) 11.8 (11.1-12.5) 11.1 (10.4-11.8) 11.1 (10.5-11.8) 10.8 (10.2-11.4) �.001

Unable to walk 6.9 (6.3-7.5) 8.5 (7.9-9.1) 9.8 (9.1-10.4) 10.2 (9.6-10.8) 10.4 (9.8-11.0) �.001

Unable to transfer 2.6 (2.2-2.9) 3.4 (3.0-3.8) 4.5 (4.1-5.0) 5.1 (4.7-5.6) 5.8 (5.4-6.3) �.001

Needs assistance in ADLs 11.8 (11.0-12.7) 14.2 (13.4-15.0) 14.6 (13.8-15.4) 15.2 (14.4-15.9) 15.4 (14.7-16.1) �.001

Residing in a nursing home 8.6 (8.0-9.3) 9.3 (8.7-10.0) 10.1 (9.4-10.8) 10.1 (9.5-10.8) 10.2 (9.6-10.8) �.001

Death �6 mo after ESRD onset 19.4 (18.5-20.4) 21.1 (20.2-22.0) 22.7 (21.8-23.6) 24.0 (23.1-24.9) 25.1 (24.3-25.9) �.001
Abbreviations: ADLs, activities of daily living; COPD, chronic obstructive pulmonary disease; ESRD end-stage renal disease; GFR, glomerular filtration rate.
aEnd-of-life expenditure index indicates regional intensity of care during the last 6 months of life.1 Values are expressed as percentages unless otherwise indicated. Values in pa-

rentheses are 95% confidence intervals.
bCalculated as weight in kilograms divided by height in meters squared.
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80 through 85 years and then reached
a plateau or decreased. For whites of all
ages, the incidence of treated ESRD in-
creased from the lowest to the highest
quintile of the end-of-life expenditure
index (Figure 1). Among blacks, there
was no significant association be-
tween the incidence of treated ESRD
and end-of-life expenditure index quin-
tile in most age groups examined. How-
ever, an association was present in men
aged 80 years or older and in women
aged 85 years or older (Figure 1). For
blacks and whites, the ESRD inci-
dence rate ratio for the highest com-
pared with the lowest quintile of the
end-of-life expenditure index was great-
est at older ages (FIGURE 2).

Patients living in the highest com-
pared with the lowest quintile of the end-

of-life expenditure index were less likely
to have been under the care of a ne-
phrologist before the onset of ESRD, less
likely to initiate hemodialysis with a fis-
tula (vs graft or catheter), less likely to
select peritoneal dialysis (vs hemodialy-
sis) as their initial modality, and less
likely to receive a preemptive trans-
plant (TABLE 2). These differences were
still present after adjustment for base-
line patient characteristics.

Overall, 51% (n=21 190) of patients
died within 2 years of ESRD onset, rang-
ing from 47.1% (95% CI, 45.9%-48.3%)
inregionsinthelowestend-of-lifeexpen-
diture index quintile to 52.6% (95% CI,
51.6%-53.5%) in regions in the highest
quintile. Among decedents, dialysis was
discontinuedpriortodeathin44.3%(95%
CI,42.5%-46.1%)ofthoselivinginregions

in the lowest end-of-life expenditure in-
dexquintile comparedwith22.2%(95%
CI,21.1%-23.4%)ofthoselivinginregions
in the highest quintile (TABLE 3). Differ-
ences across end-of-life expenditure in-
dex quintiles in rates of discontinuation
before death were generally more pro-
nounced than age and race differences
withinthesamequintile(FIGURE3).From
the lowest to the highest end-of-life ex-
penditure indexquintile, theproportion
ofpatientswhoreceivedhospicecarebe-
fore death ranged from 33.5% (95% CI,
31.7%-35.4%)to20.7%(95%CI,19.5%-
21.9%), and the proportion who died in
thehospital rangedfrom50.3%(95%CI,
48.5%-52.1%)to67.8%(95%CI,66.5%-
69.1%). Regional differences in all mea-
sures of end-of-life care persisted in ad-
justed analyses.

Figure 1. Incidence of Treated End-stage Renal Disease (ESRD) by Age, Race, Sex, and End-of-Life Expenditure Index Quintile
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Error bars represent 95% confidence intervals.
aThe first is the lowest end-of-life expenditure index quintile and the fifth is the highest quintile.
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COMMENT
We report a strong relationship be-
tween regional patterns of end-of-life in-
tensity of care and treatment practices for
ESRD in older adults. In the higher com-
pared with lower end-of-life intensity-
of-care regions, there was a higher inci-
dence of ESRD but less evidence of
preparedness for ESRD. Among pa-
tients with ESRD who died, those liv-
ing in the higher compared with lower
intensity-of-care regions were substan-
tially less likely to have discontinued di-
alysis, less likely to have received hos-
pice care, and more likely to have died
in the hospital. These pronounced re-

gional differences in practice were not
explained by differences in patient char-
acteristicsmeasuredat theonsetofESRD.

Existing literature indicates that rates
of referral tohospicebeforedeathareex-
tremely low among US patients receiv-
inglong-termdialysis,7 thatnephrologists
vary greatly in their approach to initia-
tionandwithdrawalofdialysis,8 andthat
mostnephrologistshavenotbeentrained
and do not feel well prepared to address
the end-of-life care needs of their pa-
tients.9,10 Recognizing the need for uni-
form clinical practice guidelines in this
area, a decade ago the Renal Physicians
Associationand theAmericanSocietyof

Nephrologypublishedaclinicalpractice
guideline on shared decision making in
the appropriate initiation of and with-
drawal fromdialysis.11 However,arecent
studyamongUSandCanadiannephrolo-
gists demonstrated that almost half of
those surveyed were not aware of the
guideline, suggesting significant under-
use of this important resource.10 Similar
to other forms of life support,12,13 we ob-
servedastrikingdegreeof regionalvaria-
tion in rates of dialysis discontinuation
and other aspects of end-of-life care
amongolderpatientswithESRD.Itseems
unlikely that suchvariationcouldbeex-
plained by differences in patient prefer-

Figure 2. ESRD Incidence Rate Ratios for the Highest Compared With the Lowest End-of-Life Expenditure Index Quintile by Age, Race, and Sex
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ESRD indicates end-stage renal disease.

Table 2. Measures of Preparedness for End-stage Renal Disease by Quintile of End-of-Life Expenditure Index

Quintile of End-of-Life Expenditure Indexa

P Value
for Trend

First (Lowest)
(n = 6456)

Second
(n = 7653)

Third
(n = 8082)

Fourth
(n = 8925)

Fifth (Highest)
(n = 10 304)

Prior nephrology care 71.1 (69.9-72.2) 70.5 (69.4-71.6) 68.5 (67.4-69.5) 68.2 (67.2-69.2) 62.3 (61.3-63.3) �.001

Fistula (vs graft or catheter)b 16.9 (15.9-17.8) 12.6 (11.9-13.4) 12.7 (11.9-13.4) 11.5 (10.8-12.2) 11.2 (10.6-11.8) �.001

Peritoneal dialysis (vs hemodialysis)c 5.9 (5.3-6.5) 5.6 (5.1-6.1) 5.4 (4.9-5.9) 5.0 (4.5-5.4) 2.6 (2.3-2.9) �.001

Received preemptive transplant 1.0 (0.7-1.3) 0.4 (0.2-0.5) 0.3 (0.2-0.5) 0.4 (0.3-0.6) 0.4 (0.3-0.5) �.001

Adjusted odds ratiod

Prior nephrology care 1 [Reference] 1.02 (0.94-1.10) 0.95 (0.88-1.02) 0.93 (0.87-1.01) 0.73 (0.68-0.78) �.001

Fistula (vs graft or catheter)b 1 [Reference] 0.74 (0.67-0.81) 0.75 (0.68-0.82) 0.68 (0.62-0.75) 0.66 (0.60-0.73) �.001

Peritoneal dialysis (vs hemodialysis)c 1 [Reference] 1.05 (0.91-1.22) 1.04 (0.90-1.20) 0.96 (0.83-1.11) 0.52 (0.44-0.61) �.001

Received preemptive transplante 1 [Reference] 0.45 (0.29-0.71) 0.39 (0.25-0.62) 0.56 (0.37-0.85) 0.60 (0.40-0.92) .03
aEnd-of-life expenditure index indicates regional intensity of care during the last 6 months of life.1 Values are expressed as percentages unless otherwise indicated. Values in pa-

rentheses are 95% confidence intervals.
b Includes only patients who initiated hemodialysis.
cDoes not include patients who received a preemptive kidney transplant.
dUnless otherwise specified, multivariate analyses are adjusted for the following characteristics at the onset of end-stage renal disease: age, race, sex, dual coverage with Medicare

and Medicaid, estimated glomerular filtration rate, body mass index (calculated as weight in kilograms divided by height in meters squared), comorbidities (diabetes, coronary
artery disease, peripheral arterial disease, stroke, chronic obstructive pulmonary disease, cancer, congestive heart failure), independence in activities of daily living, whether living
in a nursing home, ability to ambulate, and ability to transfer.

ePatients who could not ambulate or transfer or were living in a nursing home at the time of onset of end-stage renal disease were excluded from this analysis because none of these
patients received a preemptive kidney transplant.
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encesalone—priorresearchindicatesthat
preferences for end-of-life care among
older Medicare beneficiaries do not vary
greatlyacrossregions.14Morelikely,these
findings highlight an urgent need for ef-
forts to evaluate and optimize the qual-
ity of end-of-life care for older patients
withESRDtoensureprovisionofcarethat
iscongruentwithpatientpreferencesand
values.

Referral to a nephrologist before the
onset of ESRD should allow patients to
receive information about prognosis and
treatment choices and to engage in a pro-
cess of shared decision making.11 Al-
most one-third of patients in this co-
hort were not under the care of a
nephrologist before the onset of ESRD,

perhaps indicating that they had little op-
portunity to learn about their treatment
options and prognosis before making a
decision to initiate dialysis. Surpris-
ingly, despite a higher density of ne-
phrologists in higher intensity-of-care
regions and evidence for greater reli-
ance on specialist care in these areas,1

rates of prior nephrology referral and
other measures of preparedness for ESRD
were less favorable compared with lower
intensity-of-care regions. There are sev-
eral possible explanations for this obser-
vation, although our study cannot pro-
vide definitive evidence to suggest which
of these may be most important. Pa-
tients living in the higher intensity-of-
care areas may be more likely to progress

to ESRD unexpectedly (eg, as a result of
acute kidney injury) or there may be
other differences between patients liv-
ing in higher intensity-of-care regions
(which are predominantly metropoli-
tan) and those living in lower end-of-
life intensity-of-care regions (which are
predominantlynonmetropolitan) thatare
not captured in our analyses (eg, knowl-
edge, expectations, social support, and
geographic isolation). Nephrologist prac-
tice style and environment (eg, level of
competitionand incentive structure)may
also vary across regions, perhaps result-
ing in less emphasis on shared decision
making in higher intensity-of-care re-
gions. A better understanding of why a
substantial number of older adults are

Table 3. Measures of End-of-Life Care by Quintile of End-of-Life Expenditure Index

Outcome

Quintile of End-of-Life Expenditure Indexa

P Value
for Trend

First (Lowest)
(n = 3040)b

Second
(n = 3801)b

Third
(n = 4208)b

Fourth
(n = 4726)b

Fifth (Highest)
(n = 5415)b

Dialysis discontinued prior to deathc 44.3 (42.5-46.1) 35.3 (33.7-36.9) 34.6 (33.2-36.1) 32.1 (30.7-33.4) 22.2 (21.1-23.4) �.001

Hospice care prior to death 33.5 (31.7-35.4) 29.0 (27.4-30.6) 27.4 (25.9-28.9) 29.4 (27.9-30.8) 20.7 (19.5-21.9) �.001

Death in the hospital 50.3 (48.5-52.1) 57.3 (55.7-58.9) 59.3 (57.8-60.8) 59.7 (58.3-61.2) 67.8 (66.5-69.1) �.001

Adjusted odds ratiod

Dialysis discontinued prior to deathc 1 [Reference] 0.75 (0.67-0.83) 0.75 (0.67-0.82) 0.65 (0.59-0.72) 0.39 (0.35-0.43) �.001

Hospice care prior to death 1 [Reference] 0.88 (0.78-0.99) 0.83 (0.74-0.93) 0.91 (0.81-1.02) 0.57 (0.51-0.64) �.001

Death in the hospital 1 [Reference] 1.26 (1.14-1.40) 1.35 (1.22-1.49) 1.38 (1.25-1.52) 1.97 (1.79-2.17) �.001
aEnd-of-life expenditure index indicates regional intensity of care during the last 6 months of life.1 Values are expressed as percentages unless otherwise indicated. Values in pa-

rentheses are 95% confidence intervals.
b Indicates the number of decedents within 2 years of onset of end-stage renal disease.
cPatients who received a kidney transplant were not included.
dAdjusted for age, race, sex, dual coverage with Medicare and Medicaid, comorbidities (diabetes, coronary artery disease, peripheral arterial disease, stroke, chronic obstructive

pulmonary disease, cancer, congestive heart failure), body mass index (calculated as weight in kilograms divided by height in meters squared), estimated glomerular filtration rate,
independence in activities of daily living, whether living in a nursing home, ability to ambulate, ability to transfer, receipt of nephrology care before end-stage renal disease, and
modality (peritoneal vs hemodialysis vs preemptive kidney transplant).

Figure 3. Discontinuation of Dialysis Before Death by Age, Race, and End-of-Life Expenditure Index Quintile
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not adequately prepared for dialysis—
particularly in higher intensity-of-care re-
gions in which dialysis treatment prac-
tices may be the most aggressive—may
help to identify opportunities to im-
prove the quality of advance care plan-
ning and shared decision making re-
lated to ESRD.

In contrast with end-of-life care prac-
ticesandpreparednessforESRD,ourdata
sourcesprovideonlyindirectinformation
about dialysis initiation practices. The
USRDSregistrydoesnotincludeinforma-
tiononpatientswithadvancedkidneydis-
easewhowerenot treated forESRDwith
dialysisorkidneytransplant.At thesame
time,theUSCensusprovidesinformation
on only a limited number of characteris-
ticsassociatedwithriskofESRD(ie, age,
sex,andrace).Thus, regionaldifferences
in the population incidence of ESRD re-
ported herein may reflect differences in
both treatment decisions and in unmea-
suredriskfactorsforprogressiontoESRD
(eg,advancedkidneydisease,diabetes,and
hypertension).

Despite these limitations, we believe
that, as demonstrated for other forms of
life support,1 ahigher incidenceofESRD
inhigher intensity-of-care regionsprob-
ably does reflect a greater willingness to
initiatedialysis intheseareas.Becausethe
benefit of long-term dialysis is least cer-
tainintheoldestpatientsandinthosewith
a higher burden of comorbidity,15 one
might expect to find a greater degree of
variability in initiation practices at older
ages.Consistentwith thispossibility, re-
gionaldifferencesintheincidenceofESRD
did increase with age. Also suggestive of
more liberal initiationpractices inhigher
intensity-of-careregions,patientsinthese
areas were more likely to die within 6
months of ESRD onset compared with
those living in lower intensity-of-care
regions, perhaps suggesting acceptance
ofsickerpatientsontodialysis.Neverthe-
less, in the absence of a more suitable
denominatorpopulation, regionaldiffer-
ences in the incidence of ESRD present-
ed herein are best viewed as suggestive
rather than as definitive evidence of dif-
ferences in practice.

There are several other limitations to
this study. We did not have informa-

tion on patient preferences so we could
not rule out the possibility that ob-
served differences in practice are ex-
plained by differences in patient prefer-
ences. In addition, USRDS data do not
include detailed information on sever-
ity of comorbid conditions. However, it
is unlikely that the large observed dif-
ferences in practice described herein re-
flect residual confounding by differ-
ences in disease severity.

There is substantial unexplained
regional variation in the care of older
adults with ESRD, both prior to ESRD
onset and prior to death. This finding
underlines the importance of a compre-
hensive informed and ongoing consent
process for ESRD treatment based on
available evidence and clinical practice
guidelines. Such efforts will help to
ensure that treatment decisions—
including those to initiate and to discon-
tinuedialysis—arebasedonpatientpref-
erences and values rather than regional
practicestyle.Ultimately, improveddeci-
sionmakingfordialysis initiationanddis-
continuation may serve as a valuable
model for the use of other high-cost,
intensive treatments in older adults.
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