acteristics and risk taking (P=.32), stress from uncertainty
(P=.30), and malpractice fear (P=.26) were not predictive
of head CT use. Even after controlling for the patient factors, physician identity was still strongly associated with
head CT use (P⬍.001), suggesting that significant variation in head CT use exists among physicians.
Comment. We found significant variation in head CT
use for ED trauma patients that was not explained by
patient factors and was not associated with physician
risk tolerance or malpractice fear. Variation in head CT
use by ED physicians has been demonstrated previously,8,9 but not specifically for ED trauma patients.
Because well-validated decision rules are available to
guide imaging for patients with mild traumatic brain
injury, this suggests that an opportunity for quality
improvement exists.
The lack of association between physician risk tolerance and head CT use contrasts with prior findings of physician risk aversion being associated with increased use of
diagnostic imaging and health care resources.3-5,7 One reason for this discrepancy may be the shared decision making involved in the care of ED patients at our academic center, which, at a minimum, includes either a resident
physician or physician assistant in addition to the attending physician. For patients with trauma team activation,
the surgical trauma service and possibly other consulting
services may be involved. Because this study measured only
the risk tolerance of ED attending physicians, its impact
on use may have been diluted by the influence of other decision makers. Initiatives to reduce variation and inappropriate imaging for ED trauma patients should consider all
decision makers involved in patient care and might ultimately require institution-level support for clinical decision rules or appropriateness measures.
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Treatment Intensity at the End of Life
in Older Adults Receiving
Long-term Dialysis

L

ife expectancy after the initiation of long-term dialysis is often severely limited in the elderly,1 and
it is becoming increasingly clear that many older
patients who are receiving dialysis experience a significant burden of concomitant illness,2 functional limitation,3 and symptoms.4 Such considerations have fostered a growing interest in end-of-life care and advanced
care planning in this population.
Relatively little is known about the contemporary patterns and determinants of end-of-life care among older
patients who are receiving long-term dialysis. Available
data indicate that hospice referral is infrequent in this
population and that rates of hospice referral and dialysis discontinuation vary substantially across regions.5 To
our knowledge, detailed information on other aspects of
health care utilization at the end of life, including hospitalization, intensive care unit (ICU) admission, and use
of intensive procedures, has not been reported for this
population. Herein, we present the results of a retrospective mortality study to characterize the end-of-life care
practices among older Medicare beneficiaries who are receiving long-term dialysis.
Methods. Using data from the United States Renal Data
System (USRDS), a comprehensive registry for end-stage
renal disease (ESRD), we identified 99 329 fee-for-service
Medicare patients aged 65 years and older who initiated
long-term dialysis between January 1, 2004, and Decem-
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Table. Intensity of Care During the Final Month of Life
Medicare Beneficiaries
Dialysis
(Present
Heart
Study) Cancer7 Failure8,9

Intensity of Care
Hospitalization, %
Days hospitalized, mean
Intensive care unit admission, %
Days in an intensive care unit, mean
Any intensive procedure, %
Hospice use, %
Death in a hospital, %

76.0
9.8
48.9
3.5
29.0
20.0
44.8

61.3
5.1
24.0
1.3
9.0
55.0
29.0

64.2
NA
19.0
NA
NA
39.1
35.2

Abbreviation: NA, not available.

ber 31, 2007, and died before January 1, 2009. Information regarding their sociodemographic background, coexisting illnesses at onset of dialysis, primary cause of ESRD,
primary cause of death, and whether they were referred to
hospice before death was extracted from USRDS files. This
study was approved by the institutional review board at the
University of Washington, Seattle.
Using inpatient and outpatient Medicare claims supplied by the USRDS, we ascertained information on hospitalization, ICU admission, and use of the following intensive procedures during the final month of life:
mechanical ventilation, feeding tube placement, and cardiopulmonary resuscitation. Patients were assigned to a
hospital referral region based on their zip code at the onset of ESRD. We used an end-of-life care expenditure index (EOL-EI) based on deaths between 2000 and 2003
from the Dartmouth Atlas of Health Care (http://www
.dartmouthatlas.org/) to characterize each region’s level
of health care spending among older Medicare beneficiaries during the last 6 months of life.6 Regions were categorized into quintiles of EOL-EI, with the first quintile
representing regions with the lowest EOL-EI; and the fifth
quintile, regions with the highest. Using multivariate logistic regression, we measured the association of individual patient characteristics and quintile of EOL-EI with
hospitalization, ICU admission, and use of intensive procedures during the final month of life.
Results. Altogether, 76.0% of patients were hospitalized,
48.9% were admitted to an ICU, and 29.0% received at least
1 intensive procedure during the final month of life. The
most common procedure was mechanical ventilation
(22.2%), followed by cardiopulmonary resuscitation
(11.9%) and feeding tube placement (3.9%).
In adjusted analyses, use of intensive procedures was
more common among patients who were black (40.9%
vs 35.6%; odds ratio [OR], 1.68; 95% CI, 1.61-1.76), who
were 75 years or younger (34.7% vs 24.8%; OR, 1.48; 95%
CI, 1.43-1.54), and who died of cardiovascular causes
(35.4% vs 25.2%; OR, 1.39; 95% CI, 1.34-1.44). Use of
intensive procedures did not differ greatly by sex, cause
of ESRD, comorbid illness, or duration on long-term dialysis (data available on request). After differences in patient characteristics were adjusted for, patients living in
regions in the highest quintile of EOL-EI as compared
with the lowest quintile of EOL-EI were more likely to

be hospitalized (79.7% vs 69.0%; OR, 1.60; 95% CI, 1.501.71), to be admitted to an ICU (55.5% vs 40.9%; OR,
1.62; 95% CI, 1.54-1.71), and to undergo an intensive
procedure (36.4% vs 20.1%; OR, 1.61; 95% CI, 1.511.71) during the final month of life.
Comment. Older Medicare beneficiaries who are receiving long-term dialysis experience very high rates of hospitalization, ICU admission, and use of intensive procedures during the final month of life. Intensity of care at
the end of life in this population is substantially higher
than that reported for other Medicare beneficiaries with
life-limiting illnesses (Table).7-9 Receipt of intensive procedures was more strongly and consistently associated
with level of regional health care spending than with
individual patient characteristics. While patterns of endof-life care should ideally reflect patient values and preferences, these findings appear to suggest that end-oflife care among older patients who are receiving dialysis
may be driven more by practice-related factors.
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INVITED COMMENTARY

Can We Begin With the End in Mind?
End-of-Life Care Preferences Before
Long-term Dialysis

A

ligning patients’ preferences with the care patients receive at the end of life is a national priority.1 Although some preferences are common among patients and their families, the factors that
contribute to high-quality care at the end of life vary considerably across individuals. Values and preferences may
be elicited through flexible approaches to shared treatment decision making. Despite greater patient and family satisfaction with high levels of shared decision making,2 end-of-life decisions are often incomplete, especially
in acute care settings.3 When end-of-life discussions do
occur, patients are more likely to prefer less aggressive
care, perhaps because they develop more realistic views
about the benefits, or lack thereof, from aggressive therapies near death.2
Addressing end-of-life concerns has always been an
important part of treating patients with end-stage renal
disease (ESRD), particularly among older patients. Although long-term dialysis does not restore normal life
expectancy for patients with ESRD, it has added countless years of incremental survival for millions. With improvements in medical technology and therapies that are
keeping more people with other chronic conditions alive,
indications for long-term dialysis have expanded dramatically to include a growing number of patients who
develop kidney disease as a complication of an underlying disease. As a result, a worldwide increase in ESRD
has been fueled by the aging of the population and by
the rising prevalence of diabetes and hypertension. In
many countries, older patients now make up the fastest
growing segment of the dialysis population. In the United
States, the rate of patients 75 years or older starting on
dialysis has almost tripled over the past 2 decades from
550 to 1550 per million.4 Despite the hope for longer survival that dialysis may offer, the 5-year survival rate among
US patients 75 years or older is approximately 15%.4
Therefore, older patients who develop ESRD must try to

optimize their quality of life while living with a grave,
life-limiting chronic disease, often against a background of comorbid conditions and functional status limitations. Consequently, although dialysis offers the potential for increased survival, it may do so with tremendous
limitations in quality of life and survival, especially among
older patients.
Decisions to withdraw dialysis have become more common in clinical practice as a greater number of older patients discover the trade-off between survival and quality of life that dialysis can entail. Clinical practice
guidelines designed to assist in the care of older patients
with ESRD have outlined approaches to shared decision
making for the withdrawal of dialysis, time-limited trials
of dialysis care, and approaches to initiation of palliative care.5 However, there is wide regional variation in
rates of dialysis discontinuation among older patients receiving dialysis that is independent of patient characteristics, suggesting that practice pattern variation is related to variation in physician practice styles.6 These
patterns mirror those related to various other assessments of treatment intensity at the end of life.
In this issue of the Archives, Wong et al7 expand on
previous observations among older adults undergoing dialysis by examining health care resource use at the end
of life, including hospitalization, intensive care unit admission, and use of intensive procedures. Using Medicare claims data to examine health care resource use in
the last month of life for almost 100 000 patients 65 years
or older who died within 3 to 5 years of starting longterm dialysis, they found that 3 out of 4 patients were
hospitalized, almost 50% were admitted to an intensive
care unit, and 3 out of 10 patients received an intensive
intervention (mechanical ventilation, cardiopulmonary
resuscitation, or a feeding tube). This level of intensity
of care is striking and highlights the potential limitations of this therapy on patients’ quality of life near death.
Although intensity was found to be related to some differences in patient characteristics, important differences were more strongly related to regional patterns in
Medicare expenditures during the last 6 months of life,
suggesting that these regional factors dominate individual patient preferences.8
When patient preferences are specified, these wishes
are usually respected, resulting in fewer health care interventions at the end of life.2 Advanced care planning
and shared decision making regarding end-of-life care not
only would lead to better patient quality of life but also
may have the additional benefit of better quality of life
among surviving caregivers.2 Therefore, an important initial step in addressing these concerns includes the implementation of policies that support appropriate advanced care planning and shared decision making
regarding end-of-life care long before such decisions are
necessary.
The Medicare Improvements for Patients and Providers Act of 2008 added kidney disease education services
as a covered benefit under Medicare Part B for beneficiaries diagnosed as having advanced chronic kidney disease.9 Under this benefit, Medicare covers up to 6 sessions of predialysis education and counseling to help
patients delay dialysis and to prevent kidney disease com-
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