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Abstract
Studies have shown that cancer care near the end of life is more aggressive than many patients
prefer. Using a cohort of deceased Medicare beneficiaries with poor-prognosis cancer, meaning
that they were likely to die within a year, we examined the association between hospital
characteristics and eleven end-of-life care measures, such as hospice use and hospitalization. Our
study revealed a relatively high intensity of care in the last weeks of life. At the same time, there
was more than a twofold variation within hospital groups with common features, such as cancer
center designation and for-profit status. We found that these hospital characteristics explained
little of the observed variation in intensity of end-of-life cancer care and that none reliably
predicted a specific pattern of care. These findings raise questions about what factors may be
contributing to this variation. They also suggest that best practices in end-of-life cancer care can
be found in many settings and that efforts to improve the quality of end-of-life care should include
every hospital category.
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Previous studies have shown that patients nearing the end of life often do not receive the
care they prefer.1–7 The observed gap between the typical preferences of patients and their
families and the care received has stimulated efforts to offer better supportive care for the
growing numbers of patients with poor-prognosis cancer—that is, patients who are likely to
die in less than a year.8,9 When confronted with such poor survival chances in the face of
cancer and other illness, the average patient prefers to spend as much time as possible in a
home-like setting with good control of pain and other symptoms.3,4,6,10

In some regions of the United States, and in some hospitals, patients with short life
expectancies receive relatively high levels of comfort-focused, palliative services and are
less likely to die in a hospital or in a hospital’s intensive care unit. In other places, such
patients are more likely to spend their last days in the hospital, often in intensive care units,
receiving uncomfortable treatments—such as using a breathing tube connected to a
ventilator—that are unlikely to prolong or enhance the quality of life. In some cases intense
care may be driven by patient preferences, but commonly it is not.11–18

To identify hospital characteristics associated with higher levels of palliative and
community-based care, such as hospice care or dying outside the hospital, we examined care
received at the end of life by Medicare beneficiaries who died with poor-prognosis cancer.
We also studied the extent of care variation within and across hospital groups, defined by
common characteristics. In particular, we expected to find that hospitals with a specific
focus on cancer care—including members of the National Comprehensive Cancer Network
and hospitals designated as cancer centers by the National Cancer Institute—would be
highly attentive to National Quality Forum metrics, such as hospice care, that are important
to patients with poor-prognosis cancer.

We also examined the association between care delivered to Medicare beneficiaries with
poor-prognosis cancer and other hospital characteristics, such as for-profit status. We
hypothesized that for-profit status could be associated with more aggressive care under a
fee-for-service payment structure or, conversely, associated with higher care quality because
of greater access to capital that could be used for quality improvement efforts.

We found that hospital characteristics, such as a focus on cancer care and for-profit status,
were very weakly associated with the nature of end-of-life care received by patients. At the
same time, patterns of care varied markedly within groups of hospitals with common
characteristics. A complex set of factors contributes to the decisions that are made about
end-of-life care. However, these results suggest that, in the context of national average
preferences, best practices in end-of-life cancer care can be found in many settings and are
not consistently associated with any hospital features we studied.

Study Data And Methods
COHORT DEFINITION

From the Medicare Denominator files for 2003–07, we identified a 20 percent sample of fee-
for-service Medicare beneficiaries who died at ages 66–99 and had continuous inpatient and
outpatient Medicare insurance (Parts A and B) in the last six months of life (N = 215, 311).
Decedents were included in the study if they met two conditions: First, they had at least one
hospital discharge or at least two clinician visits in the last six months of life with
International Classification of Diseases, Ninth Revision (ICD-9), cancer diagnosis codes
associated with a high risk of near-term death; and second, they had at least one hospital
admission for cancer care in the last six months of life.19,20
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These criteria excluded patients with many common cancers not associated with a high
likelihood of dying in the near term. For example, only 6 percent of the study population had
prostate cancer, which is generally not a poor-prognosis condition. However, those patients
with prostate cancer included in our cohort had metastatic disease—cancer that had spread
beyond the area of the prostate—which is associated with near-term death.

HOSPITAL ASSIGNMENT
We attributed each cohort member’s medical care to the hospital providing the patient with
the largest number of hospitalizations for cancer care in the last six months of life. Cancer
care hospitalizations were defined as those with a primary diagnosis of cancer or a
secondary diagnosis of poor-prognosis cancer.19 We obtained hospital bed count and for-
profit status from the 2007 Medicare Provider of Service File.

We categorized hospitals into the following four mutually exclusive types: members of the
National Comprehensive Cancer Network (n = 21); hospitals outside the network that were
designated comprehensive cancer centers by the National Cancer Institute (n 22); hospitals
that were not in the network or=designated comprehensive cancer centers but that were
academic medical centers (n = 161); and community hospitals, those institutions not in the
above groups (n = 4, 240).21–23

The National Comprehensive Cancer Network describes itself this way: “As the arbiter of
high-quality cancer care, [the network] promotes the importance of continuous quality
improvement and recognizes the significance of creating clinical practice guidelines
appropriate for use by patients, clinicians, and other health care decision-makers.”23

Hospitals that are in the network have developed and promote the use of clinical cancer care
guidelines, including those for palliative care.23–25

According to the National Cancer Institute, the designation of Comprehensive Cancer
Center “requires more than state-of-the-art care and services and includes a strong research
base interactive with a wide spectrum of prevention, care, education, information and
dissemination activities that broadly serve communities, regions of the country and often the
Nation.”21

OUTCOMES
For each patient, we studied care measures in the six months preceding death, such as
hospitalization, hospice use, intensive care unit use, and number of unique physicians
providing care. We used the hospital discharge status of “expired” to identify patients who
died in the hospital. Using Medicare hospice files, we measured the number of days of
hospice use for each patient.We also determined whether initiation of hospice use was late,
defined as within three or fewer days of death. Late initiation of hospice care is considered
an indicator of poor quality care because patients receive little palliative benefit. Such late
hospice use has been aptly described as “using hospice to manage death rather than palliate
disease.”26(p319)

We used billing codes to determine the receipt of chemotherapy in the last fourteen days of
life—a stage of illness where it is less likely to provide benefit and more likely to cause
discomfort due to toxicity.16–18 We also used the codes to indicate the receipt of three
uncomfortable procedures—feeding tube placement, insertion of a breathing tube for
assisted ventilation, and cardiopulmonary resuscitation—that are unlikely to prolong life or
improve its quality in patients with debilitating disease.12–15

Five of our measures are quality indicators that have been endorsed by the National Quality
Forum for end-of-life cancer patients.27 Higher rates of intensive care unit use in the last
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month of life, receiving chemotherapy in the last four-teen days of life, dying in a hospital,
and receiving hospice care for less than three days are considered undesirable (that is, they
are indicators of low-quality care), while hospice use in the last month of life is desirable (an
indicator of high-quality care).

STATISTICAL ANALYSIS
We tabulated decedent characteristics and medical care events by hospital type, size, and
for-profit status. We then developed multilevel models with the individual decedent as the
unit of analysis to examine the association between hospital characteristics (type, size, for-
profit status) and cancer care events. Our final models adjusted for individual patients’ age;
sex; race (black or nonblack); cancer type;28 comorbidity count;19 income estimate based on
ZIP code;29,30 hospital type, using National Comprehensive Cancer Center members as the
reference; hospital bed count, using less than 150 beds as the reference; and hospital for-
profit status, using not-for-profit status as the reference.

We tested the validity of our care attribution to assigned hospitals by calculating a loyalty
measure for each patient in the last six months of life. This measure was defined as hospital
days at assigned hospital divided by all hospital days. We also assessed how close to the
time of death the hospitalization occurred at the assigned hospital.

LIMITATIONS
We identified our cohort using cancer diagnoses demonstrated to be highly predictive of
short-term death. But because our administrative claims data did not include the cause of
death, we cannot be certain that our subjects died as a result of cancer. However, each died
with the diagnosis of poor-prognosis cancer. This means that the care they received
immediately preceding death reflects treatment of patients known to have a high disease
burden of cancer, whatever the final cause of death.20

Our objective was to compare care experienced by patients at hospitals with distinct
characteristics. This required us to assign each cohort member to a hospital and resulted in
the exclusion of patients not hospitalized for cancer care in the last six months of life. The
exclusion of these patients is an important limitation of our study. For a comparison of
included patients with those excluded because of a lack of a hospitalization, see the online
Appendix.31

We selected care measures based on the literature on patient preferences at the end of life.
However, we have no information on individual patient and family care preferences for
cohort members, or on their satisfaction with the care the patient received. It is possible that
patients desiring more aggressive end-of-life care are more likely to turn to academic
hospitals, while those preferring less aggressive care tend to use community hospitals.
Nonetheless, we found no literature supporting such a trend.

Additional details about our methods and data can be found in the online Appendix.31

Study Results
DESCRIPTIVE STATISTICS OF PATIENTS AND HOSPITALS

We identified 237,098 patients dying with poor-prognosis cancer between 2003 and 2007.
Of these, we excluded 21,787 (9.1 percent) because they were not hospitalized for cancer
care in the last six months of life. Among the final cohort of 215,311 patients, the mean age
at death was seventy-eight years (Exhibit 1). The five most common cancer types were lung
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or bronchus (31.0 percent), unspecified primary (9.3 percent), hematologic (9.2 percent),
colon or rectum (8.5 percent), and pancreatic (6.2 percent).

In the last six months of life, 4,444 hospitals provided the preponderance of inpatient cancer
care to this cohort (Exhibit 1). Of these hospitals, 85 percent were not-for-profit (data not
shown). In terms of bed numbers, 63 percent were small (less than 150 beds), 20 percent
were medium (150–300 beds), and 17 percent were large (more than 300 beds) (data not
shown).

The patients at hospitals in the National Comprehensive Cancer Network were slightly
younger and had fewer noncancer morbidities than patients in the National Cancer Institute–
designated facilities and academic and community hospitals (Exhibit 1). Compared to
academic and community hospital patients, National Comprehensive Cancer Network and
National Cancer Institute center patients were less likely to have lung or bronchus cancer
and more likely to have hematologic malignancies.

Patients at National Cancer Institute centers and academic hospitals were more likely to be
black than patients at National Comprehensive Cancer Network and community hospitals
(Exhibit 1). With the exception of race, patient characteristics differed little by hospital size
and for-profit status. All differences described here were significant (p < 0.05). Further
details are available in Appendix Exhibit 1S.31

UNADJUSTED CARE MEASURES
Overall, considering unadjusted care measures by hospital type, size, and for-profit status,
we found that in the last month of life patients received high levels of inpatient care (Exhibit
2). In the last month of life, only 54 percent of the cohort received some hospice care. More
details are available in Appendix Exhibit 2S.31

ADJUSTED CARE MEASURES
We present our findings as rate ratios: the rate of a given care measure for one hospital
group, such as National Comprehensive Cancer Network centers, divided by the rate of the
same measure in a reference hospital group, such as community hospitals. After adjusting
for patient and hospital characteristics, we observed relative differences of 15 percent or
greater across the four hospital types for only four of the eleven measures (Exhibit 3). The
first was the percentage of patients initiating hospice care within three days of death. The
stepwise higher relative rates across the groups can be interpreted to mean that— compared
to National Comprehensive Cancer Network hospitals, the reference group—very late
hospice initiation was 13 percent higher in National Cancer Institute hospitals, 19 percent
higher in academic hospitals, and 29 percent higher in community hospitals.

Second, compared to National Comprehensive Cancer Network hospitals, patients in the
other three hospital types experienced more care in the intensive care unit in the last month
of life (Exhibit 3). Third, patients cared for in community hospitals were much more likely
to receive chemotherapy in the last fourteen days of life than patients in other hospitals. And
fourth, potentially life-prolonging procedures in the last month of life were more common in
National Cancer Institute centers and academic hospitals, compared to the other two types of
hospitals. Additional details, including confidence intervals, are presented in Appendix
Exhibit 3S.31

Patients cared for in medium-size and large hospitals, as opposed to small ones, received
more care by almost every measure (Exhibit 4). The effects were slight for days in hospice
care compared to days in the hospital, intensive care unit use, late chemotherapy, and
potentially life-prolonging procedures. Patients cared for at for-profit compared to not-for-
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profit hospitals were more likely to receive aggressive hospital-based care, although the two
types of hospitals varied little in terms of hospice services use. Additional details, including
confidence intervals, are presented in Appendix Exhibit 4S.31

There were slight or modest differences across the four hospital types, across hospital sizes,
and across hospital profit status categories. However, marked variation was noted within all
of those categories. Generally, more than a twofold variation was noted within the hospital
groups with common features (Exhibit 5). No hospital characteristic reliably predicted a
specific pattern of care. Appendix Exhibit 5S portrays the range of variation on each
measure within each hospital group.31

Hospital loyalty measures revealed that patients received the overwhelming majority of all
inpatient days—for cancer and noncancer care—at their assigned hospital (mean: 92
percent; median: 100 percent; data not shown). The mean period between the last
hospitalization at the assigned center and death was twenty-seven days; the median was nine
days. In sensitivity analyses that included hospitalizations for cancer and noncancer care, a
change of hospital assignment occurred for less than 2 percent of the cohort.

Discussion
OVERALL CARE INTENSITY

Our study of Medicare patients dying with poor-prognosis cancer revealed a relatively high
intensity of care in the last weeks of life. Some experts, including oncologists, have labeled
this pattern of care aggressive or overaggressive.26,32–34 Although we noted trends across
hospital types and characteristics, these differences were dwarfed by the variation within
hospital groups defined by common features such as hospital type, size, or for-profit status.
These findings highlight the range of care experienced by cancer patients at the end of life
and raise questions about the sources of this variation.

THE LITERATURE ON PATIENTS’ PREFERENCES
The fundamental question is whether the care received by these patients is the care that they
and their families wanted. Patients, including those with cancer, vary in their preferences for
more or less aggressive end-of-life care. However, variation in regional intensity of care for
chronically ill patients in the last six months of life does not generally reflect Medicare
beneficiaries’ preferences.3,4,34,35 The majority of patients prefer comfort over curative care
and would rather die at home than in the hospital.4,6,7,34

Other studies have shown that health care intensity corresponds closely with overall local
practice patterns and local medical service capacity, such as hospital bed supply or physician
supply.6,36–38 Our data did not permit a study of patients’ preferences. However, our
findings did not support the possibility that the observed wide variation in aggressiveness of
care could be explained by patients with distinctive preferences selecting specific care
settings. Such an explanation would require that patients know in advance the intensity of
care common at each hospital and choose their care setting based on that knowledge.

There is no hospital-specific, publicly available information about end-of-life care intensity
to guide patients’ hospital selection. Our findings showed that hospitals with a specific
clinical focus on cancer care, such as the National Comprehensive Cancer Network and
National Cancer Institute centers, differ only modestly in their end-of-life care patterns from
hospitals that do not have such a focus.

An alternative explanation for the observed variation is that hospitals unknowingly provided
widely differing care practices that strongly shaped the care patients received.26,33,39 As
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noted, we found that hospice use was low for all hospital types and regardless of size and
for-profit status—only 54 percent in the last of month of life. We also found that no hospital
group excelled on other measures of end-of-life care, such as in-hospital death rate or days
in the intensive care unit during the last month of life. These results indicate a need for a
broad reexamination of end-of-life cancer care and whether it meets the needs and wants of
patients.

CHEMOTHERAPY CLOSE TO DEATH
No hospital group clearly excelled on the end-of-life care outcomes we examined. However,
one measure on which all types of hospitals may be making progress warrants particular
consideration. Overall, late use of chemotherapy in this cohort appeared lower than the rates
of up to 12 percent that were reported in studies of patients known to be dying of cancer in
the late 1990s.26,33,39,40 This lower rate may result from differences in the populations
included in these studies and in the distinct data sources used—clinical records compared to
claims—although Medicare claims have been found to be a valid way to ascertain the use of
clinician-administered chemotherapy.41

The difference between our rates and those published previously could reflect diffusion of
care standards promoted by oncologists recently, including quality standards that explicitly
label late chemotherapy as overly aggressive care.17,33,39 Recent analyses have confirmed
that end-of-life care for patients with chronic illness is changing quickly.11,42

COULD MORE INTENSE CARE BE BENEFICIAL?
Some doctors, patients, caregivers, and policy makers might question whether overall cancer
survival is higher for patients cared for at hospitals with greater intensity of end-of-life
treatment. Our study cannot directly answer this question. Other researchers have failed to
find a survival benefit for elderly patients cared for in hospitals and regions with higher
intensity of care. And although a recent study described a short-term survival benefit when
high intensity was compared to low intensity, there appeared to be no difference between
high and average intensity.36,37,43,44

These studies examining the potential benefit of higher-intensity care were not limited to
patients with poor-prognosis cancer—patients for whom we expect that any survival benefit,
if one exists at all, would be small. Indeed, recent studies show that the introduction of
palliative care to poor-prognosis cancer patients can prolong life while improving its
quality.45–48 A corollary to this conclusion is that relative to palliative care, aggressive care,
in these populations, shortens life while reducing its quality.

Conclusion
Decisions about end-of-life care may be among the most complex made by clinicians and
patients. The sources of this complexity are diverse and include the imperfect nature of
predictions of life expectancy, varying and often insufficiently explored patient and family
preferences, the strong current of local practice patterns, financial incentives, and local
capacity for inpatient and palliative care.

Our study of a national sample of older patients who died with poor-prognosis cancers
reveals that, in general, a high volume of inpatient services is delivered at the end of life.
Furthermore, we found that no type of hospital stands apart in providing care more
consistent with measures endorsed by the National Quality Forum, such as lower rates of
intensive care unit use in the last month of life, chemotherapy in the last fourteen days of
life, death in a hospital, and receiving hospice care for less than three days; and higher rates
of hospice use in the last month of life. Each hospital needs to examine the care it provides
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to patients believed to be nearing death, and question its alignment with patient preferences
—whether they be for early supportive care or aggressive treatment in the last days of life.
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Exhibit 5. Percentage Of Patients Dying In The Hospital, By Hospital Type
SOURCE Authors’ analysis of Medicare data. NOTES Each circle represents one hospital
and its rate of in-hospital death among Medicare beneficiaries dying with poor-prognosis
cancer. NCCN is National Comprehensive Cancer Network. Non-NCCN NCI is National
Cancer Institute centers, excluding those in the NCCN. Academic hospital is defined
according to Note 22 in text. Community hospitals are those not in any of the other hospital
categories. Adjusted for patients’ age, sex, race, estimated 2006 median household income
of ZIP code, chronic comorbidity count category (0, 1, and more than 1), and cancer
category (lung, unspecified, hematologic, and other). Plots of other care measures are
presented in Appendix Exhibit 5S (see Note 31 in text).
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