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Background: Hospice programs improve the quality of
life and quality of death for men dying of cancer. We
sought to characterize hospice use by men dying of pros-
tate cancer and to compare the use of high-intensity care
between those who did or did not enroll in hospice.

Methods: We used linked Surveillance, Epidemiology,
and End Results–Medicare data to identify a cohort of
Medicare beneficiaries who died of prostate cancer be-
tween 1992 and 2005. We created 2 multivariable logis-
tic regression models, one to identify factors associated
with hospice use and one to determine the association of
hospice use with the receipt of diagnostic and interven-
tional procedures and physician visits at the end of life.

Results: Of 14 521 men dying of prostate cancer, 7646
(53%) used hospice for a median of 24 days. Multivari-
able modeling demonstrated that African American eth-
nicity (odds ratio [OR], 0.78; 95% confidence interval

[CI], 0.68-0.88) and higher Charlson comorbidity in-
dex (OR, 0.49; 95% CI, 0.44-0.55) were associated with
lower odds of hospice use, while having a partner (OR,
1.23; 95% CI, 1.14-1.32) and more recent year of death
(OR, 1.12; 95% CI, 1.11-1.14) were associated with higher
odds of hospice use. Men dying of prostate cancer who
enrolled in hospice were less likely (OR, 0.82; 95% CI,
0.74-0.91) to receive high-intensity care, including in-
tensive care unit admissions, inpatient stays, and mul-
tiple emergency department visits.

Conclusions: The proportion of individuals using hos-
pice is increasing, but the timing of hospice referral re-
mains poor. Those who enroll in hospice are less likely
to receive high-intensity end-of-life care.
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T HE HOSPICE MODEL OF END-
of-life care seeks to con-
trol pain, promote patient
and family-centered care
and autonomy, and ad-

dress spiritual concerns as death ap-
proaches. Hospice programs improve both
the quality of life and the quality of death
for men dying of cancer.1-4 Since hospice
care was added as a Medicare entitlement

in 1983, the proportion of dying Ameri-
cans who use hospice services has in-
creased steadily.5-13 Known predictors of
hospice use among individuals with can-
cer include type of insurance, partner-
ship status, education level, income level,
ethnicity, sex, age, and geographic loca-
tion.5,7,8,10-12 The trajectory of prostate can-
cer differs significantly from other malig-
nant conditions, however, with a disease
arc that is typically longer and more vari-
able. While this presents ample opportu-

nities to offer hospice services to those with
prostate cancer, it also adds the chal-
lenge of determining when the end of life
is approaching, and predictors of hospice

use among those with advanced prostate
cancer are poorly understood.

Although more than one-third of
Americans who die use hospice care, many
choose aggressive, often futile treat-
ments at the end of life.14,15 Approxi-
mately 30% of lifetime Medicare re-
sources are expended in the last year of life,
but hospice care may reduce these costs,
especially for individuals dying of can-
cer.13,16-20 When patients do seek hospice
care, their median hospice stay lasts only
26 days, in large measure because of late
referrals by health care providers.6

Of the more than 28 000 American men
who die of prostate cancer each year, only
one-third enroll in hospice.5,7-10,21,22 We
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sought to characterize not only hospice use by men dy-
ing of prostate cancer but also differences in the care these
men receive compared with men not enrolled in hos-
pice. The primary purpose of our analysis was to iden-
tify patient characteristics associated with hospice use
among men dying of prostate cancer. Our secondary aim
was to compare the use of diagnostic and interventional
procedures and physician visits between those who did
or did not enroll in hospice. While hospice entry is gen-
erally associated with lower use of services, the types of
studies and services that are and are not used when an
individual enrolls in hospice are incompletely under-
stood. Delineating use of medical care at the end of life,
with and without hospice enrollment, can be important
in developing policies to deliver high-quality, afford-
able care at the end of life. We hypothesized a priori that
white ethnicity, higher household income, and more for-
mal education would be associated with greater hospice
use.10-12,22 We also posited that hospice use would be cor-
related with fewer intensive care unit (ICU) and inpa-
tient admissions and with fewer interventional proce-
dures in the last 6 months of life, especially those
procedures involving placement of decompressive ure-
teral stents or nephrostomy tubes.

METHODS

DATA SOURCE

We used linked data from the National Cancer Institute’s Sur-
veillance, Epidemiology, and End Results (SEER) Program and
the Centers for Medicare and Medicaid Services (CMS) to iden-
tify our cohort. SEER is a population-based cancer registry rep-
resentative of the US population that includes information re-
garding tumor characteristics, incidence, treatment, and
mortality. More than 95% of Medicare-eligible individuals iden-
tified in SEER are successfully linked to Medicare claims, which
contain comprehensive medical and surgical data.

STUDY POPULATION

We identified 14 521 men 66 years or older who died of pros-
tate cancer between 1992 and 2005. We excluded subjects not
enrolled in Parts A and B of Medicare for at least 12 months af-
ter prostate cancer diagnosis and those cases diagnosed at au-
topsy. We then searched inpatient claims in the Medicare Pro-
vider Analysis and Review file, based on International Classification
of Diseases, Ninth Revision, Clinical Modification (ICD-9-CM) codes,
and physician claims in the Carrier Claims file, based on Ameri-
can Medical Association Current Procedural Terminology (CPT)
and ICD-9-CM codes for prostate cancer diagnosis and proce-
dure codes (eTables 1-3; http://www.archinternmed.com). We
categorized hospice enrollment by any unique claim in the SEER
hospice file. While prostate cancer was the cause of death for all
individuals included in our study, the admitting diagnosis for
hospice enrollment was not ascertained.

COVARIATES

We ascertained demographic and clinical information, includ-
ing age at diagnosis, ethnicity, marital status, and tumor stage,
using SEER variables. Subject income level represents the me-
dian income of his US census tract; education level represents
that census tract’s percentage of non–high school graduates.
We measured pre-existing comorbidity with the Charlson in-

dex23 from inpatient and physician claims. The Charlson co-
morbidity index assigns a range of comorbid conditions a score
of 1 to 6 based on the risk of mortality from each condition,
with the summed score predicting mortality. We identified pri-
mary treatment type for men receiving external beam radia-
tion, radiation implants, or prostatectomy by searching the cor-
responding CPT codes (eTables 1-3). We identified cause of
death from death certificates and included participants with pros-
tate cancer as the immediate cause of death. We defined time
from diagnosis to death as the interval from the SEER date of
diagnosis to the SEER date of death.

DIAGNOSTIC AND
TREATMENT PROCEDURES

We ascertained diagnostic and treatment procedures per-
formed in the last 6 months of life by searching Medicare claims
ICD-9-CM and Healthcare Common Procedure Coding Sys-
tem (HCPCS) codes for nephrostomy tube placement and cys-
toscopic or urethroscopic manipulations (eTables 1-3). Be-
cause this yielded few ureteral interventions, we reviewed and
categorized all diagnostic and treatment procedures per-
formed during the last 6 months of life (eTables 1-3). We fo-
cused on the most common procedures performed: laboratory
studies, imaging, palliative radiation, physical therapy, prostate-
specific antigen test, electrocardiography, Foley catheter place-
ment, ureteral stent or nephrostomy, cystoscopy, cardiopul-
monary resuscitation, chemotherapy, intravenous medication
injection, and transportation. Radiation at the end of life for
men dying of prostate cancer is palliative rather than curative,
while the aim of chemotherapy is to extend life. Cystoscopy,
Foley catheter placement, and ureteral stent or nephrostomy tube
placement can be either palliative (if the individual is sympto-
matic) or not (if, for instance, the goal is to reverse azotemia).

PHYSICIAN VISITS

We identified all emergency department visits, outpatient office
visits, inpatient hospital stays, and ICU admissions using the Medi-
care Provider Analysis and Review file, the National Claims His-
tory records, and the hospital variables derived from Medicare’s
Healthcare Cost Report and Provider of Service survey.

STATISTICAL ANALYSIS

In our bivariate models, we used �2 tests to evaluate associa-
tions between patient-level covariates and hospice use. We cat-
egorized timing of hospice referral as late if the subject was en-
rolled for fewer than 7 days before dying, and as early if he was
enrolled for more than 180 days before dying.5,24 We com-
pared utilization of health care services, stratified by hospice
use, with independent samples t tests or analysis of variances.

We then created 2 multivariable logistic regression mod-
els. Examination of claims of men enrolled more than 180 days
prior to death demonstrated marked heterogeneity in hospice
use; these subjects were likely to join hospice, disenroll, and
reenroll. They represented a heterogeneous cohort and were
excluded from our models. The first model determined the in-
dependent association of subjects’ sociodemographic and clini-
cal characteristics with hospice use. We controlled for age, eth-
nicity, comorbidity, treatment type, education, income, and
partnership status based on bivariate significance. We created
a separate multivariable model to determine the association of
hospice use and receipt of high-intensity care in the last 6 months
of life, controlling for age, ethnicity, comorbidity, treatment type,
education, income, and partnership status. We defined high-
intensity care as an inpatient hospital stay, ICU admission, more
than 1 emergency department visit, cystoscopy, placement of a
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ureteral stent or nephrostomy tube, cardiopulmonary resusci-
tation, or administration of chemotherapy. For chemotherapy
and palliative radiation, we considered courses of treatment.

Statistical testing was 2-sided and performed with SAS 9.1
software (SAS Institute Inc, Cary, North Carolina). We con-
sidered findings to be statistically significant if P� .05.

RESULTS

Of 14 521 men dying of prostate cancer, 7646 (53%) used
hospice. Enrollment within 7 days of death was noted
in 1699 (22% of hospice users), and enrollment more than
180 days prior to death was seen in 717 (9% of hospice
users). Subjects who used hospice for 7 to 180 days were
enrolled for a mean (SD) of 47 (41) days (median, 24 days)
prior to death. The Figure displays yearly trends in hos-
pice enrollment and length of hospice stay prior to death.
While the proportion of subjects using hospice in-
creased over time, so did the proportion of those who
died within 7 days of hospice enrollment.

Table 1 gives the bivariate associations between so-
ciodemographic and clinical characteristics and hospice
use. We included in our analysis those who used hos-
pice for 7 to 180 days prior to death, which we had de-
fined as appropriate hospice use. Sixteen percent of the
men in our cohort were younger than 70 years, the ma-
jority were white, and most had localized or locore-
gional disease at diagnosis. The P value represents dif-
ferences in hospice use by sociodemographic factors; age,
ethnicity, partnership status, Charlson comorbidity in-
dex, stage, primary prostate cancer treatment, house-
hold income, education level, and time from diagnosis
to death were associated with hospice use.

Our multivariable model evaluating factors associ-
ated with hospice use demonstrated that white ethnic-
ity, primary treatment type, income, lower Charlson co-
morbidity index, being partnered, and more recent year
of death were associated with higher odds of hospice use
(Table 2). We also identified significant regional varia-
tion, with lower hospice use in the Los Angeles registry
compared with several other SEER registries. This varia-
tion remained significant after incorporating an interac-
tion between subject ethnicity and SEER region.

Table 3 displays procedures and physician visits dur-
ing the last 6 months of life. In our bivariate analysis, sub-
jects not enrolled in hospice had more imaging studies,
electrocardiograms, and cardiopulmonary resuscita-

tions performed but received less palliative radiation. They
made more emergency department visits and had more
inpatient hospital stays and ICU admissions but made a
comparable number of outpatient office visits.

Table 4 gives the adjusted odds of receiving high-
intensity care for subjects enrolled in hospice compared
with those not enrolled. Given that referral to hospice
occurred less than a month before death in the median
subject, we examined the odds of high-intensity care for
hospice-enrolled subjects over the final 1, 2, 3, and 6
months of life. Men not enrolled in hospice were more
likely to receive high-intensity care, including ICU ad-
missions, inpatient stays, and emergency department vis-
its. These disparities were amplified as death ap-
proached. Examining the last 30 days of life for our cohort,
those enrolled in hospice had a 40% to 77% lower odds
of use of high-intensity services.

COMMENT

We characterized predictors of hospice use and aggres-
sive end-of-life care in a population-based cohort of men
dying of prostate cancer. Our study has several impor-
tant findings. First, we found that over half of men dy-
ing of prostate cancer enrolled in hospice. The propor-
tion of individuals using hospice increased over time, but
the timing of hospice referral remained poor, with al-
most one-third of subjects enrolling either within 7 days
of death or more than 180 days before dying. By 2004,
when 61% of men dying of prostate cancer enrolled in
hospice, 25% of those enrolled died within 7 days of re-
ferral, and 10% lived longer than 180 days. Almost all
regions in the United States have access to hospice ser-
vices, with the exception of a small number of rural areas.11

Hospice resources employ a multidisciplinary team of phy-
sicians, nurses, social workers, home health aids, speech
therapists, volunteers, occupational counselors, physi-
cal therapists, nutritionists, and spiritual advisors who
offer illness-related medical care, respite care, medical
supplies, and family bereavement support for up to 12
months after an individual dies.25 Hospice stays shorter
than 7 days are too brief to maximize the benefit of en-
rollment, and individuals making shorter stays receive
fewer services and benefit less from the input of the full
interdisciplinary team.5,24,26,27 Late hospice referral and
low hospice enrollment indicate low-quality end-of-life
care.28 Family members who perceive referrals as late re-
port more concerns with the quality of care, lower over-
all satisfaction, and greater unmet needs.25,29

At the other end of the spectrum, the Medicare hos-
pice benefit requires that a primary care physician and a
hospice medical director certify than an individual’s ex-
pected prognosis does not exceed 180 days when he or
she is enrolled in hospice.13,30 Despite these guidelines,
physicians routinely overestimate their patients’ sur-
vival, with prognostic accuracy declining the longer the
clinician has known the patient.31 The use rate we re-
port builds on previous population-based studies of men
dying of prostate cancer, in which use rates ranged from
18% to 43%, with a temporal trend toward increased
use.5,7-10,21,22
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While overall rates of hospice use by all patients with
cancer, including those with prostate cancer, have im-
proved over time, the timing of hospice referral has not
changed significantly over the past 25 years.5,13 Our find-
ings highlight both the successes of increased hospice use,
to a zenith of 62% of men dying of prostate cancer in 2003,
as well as avenues for improvement in the timing of hos-
pice referral.

Second, we found that in the last 6 months of life, men
not enrolled in hospice underwent more imaging studies
and received more high-intensity care, which comprised
inpatient hospital stays, ICU admissions, multiple emer-
gency department visits, chemotherapy, cystoscopy, and
ureteral stent or nephrostomy tube placement. Our hy-
pothesis that stent or nephrostomy tube placement would
represent the most frequent end-of-life intervention in men

dying of prostate cancer was incorrect. Men enrolled in
hospice were at least as likely as those not enrolled to make
outpatient visits and to receive palliative radiation, sug-
gesting that hospice enrollment did not prevent individu-
als from receiving primary or palliative care. Medicare ex-
penditures for imaging services have risen approximately
17% per year in the last decade, from $3.6 billion in 2000
to $7.6 billion in 2006.32,33 No data endorse a connection
between increased use of imaging studies and patient out-
comes, especially at the end of life.34 Although the mean
number of imaging studies performed on all men in our
analysis was high overall, it was substantially higher in those
not enrolled in hospice.

Likewise, the significant burden of high-intensity pro-
cedures performed in the last 6 months of life, particu-
larly in men not enrolled in hospice, raises concern over

Table 1. Characteristics of the Study Sample Stratified by Hospice Use

Characteristic

Men, No. (%)

P ValueTotal Hospice No Hospice

Age, y
65-69 2355 (16) 911 (39) 1071 (45)

�.001

70-74 3785 (26) 1422 (38) 1723 (46)
75-79 3787 (26) 1395 (37) 1728 (46)
80-84 2756 (19) 933 (34) 1381 (50)
85-89 1372 (9) 435 (32) 721 (53)
�90 466 (3) 134 (29) 251 (54)

Ethnicity
White 11 479 (79) 4307 (38) 5216 (45)

�.001
African American 1787 (12) 555 (31) 958 (54)
Hispanic 637 (4) 214 (34) 319 (50)
Other 618 (4) 154 (25) 382 (62)

Partnership status
Single 1037 (7) 316 (30) 581 (56)

�.001
Partnered 9559 (65) 3603 (38) 4239 (45)
Widowed/divorced 2852 (20) 882 (31) 1511 (53)
Unknown 1183 (8) 210 (18) 544 (46)

Charlson comorbidity index
0 6237 (43) 2573 (41) 2524 (40)

�.0011-2 5994 (41) 2048 (34) 3039 (51)
�3 2290 (16) 609 (27) 1312 (57)

Stage
Localized/locoregional 8223 (58) 3016 (37) 3761 (46)

�.001Distant 3782 (27) 1403 (37) 1780 (47)
Unstaged 2183 (15) 723 (33) 1126 (52)

Primary prostate cancer treatment
Radical prostatectomy 905 (6) 383 (7) 376 (5)

�.001Radiation therapy 5587 (38) 2163 (41) 2490 (36)
Primary androgen deprivation 8029 (55) 2684 (51) 4009 (58)

Median census tract household income
�$38 500 4922 (35) 1711 (35) 2454 (50)

�.001
$38 500-$48 499 3409 (25) 1261 (37) 1583 (46)
$48 500-$62 000 3061 (22) 1096 (36) 1394 (46)
�$62 000 2487 (18) 921 (37) 1152 (46)

% Of census tract with �high school education
�20 9208 (66) 3508 (38) 4113 (45)

�.00120-40 3907 (28) 1263 (32) 2022 (52)
�40 764 (6) 218 (29) 448 (59)

Time from diagnosis to death, mo
12-24 3691 (25) 1229 (33) 1947 (53)

�.001
25-36 2565 (18) 898 (35) 1274 (50)
37-48 1985 (14) 689 (35) 963 (49)
49-60 1510 (10) 559 (37) 698 (46)
�60 4770 (33) 1855 (39) 1993 (42)
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what Emanuel35 has termed cost without benefit. While
our population-based analysis did not allow us to char-
acterize the specific reason for each individual emer-
gency department visit or hospital admission, a high num-
ber of emergency department visits and hospital
admissions, including ICU stays, indicates poor-quality
end-of-life care, according to the quality of care indica-
tors proposed by Earle et al.28 Data from the National Hos-
pice Study and other analyses suggest that hospice en-
rollment improves symptom management, quality of
death, and quality of life at the end of life.3,4 While pro-
spectively collected data are lacking, observational data
suggest that hospice enrollment significantly reduces the
cost of caring for individuals at the end of life.5,7,13,16,18-20

If hospice enrollment is associated with lower cost and
higher quality of life at the end of life, and if, as our analy-
sis shows, hospice enrollment portends the perfor-
mance of fewer costly high-intensity interventions, hos-
pice use may minimize resources spent with limited

benefit. Approximately one-third of the total Medicare
budget is expended on individuals at the end of life.13 The
United States currently spends approximately $2.2 tril-
lion per year on Medicare and Medicaid, accounting for
16% of the gross domestic product, and, as the current
Director of the Office of Management and Budget pointed
out in 2007, “The long-term fiscal balance of the United
States will be determined primarily by the future rate of
growth of health care costs.”36,37(p1885) The Obama Ad-
ministration’s fiscal year 2010 budget aims at reducing
hospital admission rates as one way of controlling cost
without sacrificing quality.38,39 Our findings suggest that
increasing indicated hospice enrollment may aid in achiev-
ing this goal specifically. It also may provide other av-
enues for controlling cost and maximizing quality of life,
by minimizing expensive interventions that improve nei-
ther the quality of care nor the quality of life at the end
of life. Reducing the proportion of health care resources
expended at the end of life might liberate resources that
could then be used in other areas of need.

Third, several sociodemographic characteristics of our
patients were associated with hospice use. In our multi-
variable model, white ethnicity, lower Charlson comor-
bidity index, higher socioeconomic status, and partnered
relationship status were associated with increased hos-
pice use. Retrospective analyses of population-based data
reveal conflicting findings about sociodemographic varia-
tion in hospice use. Virnig et al12 found no sociodemo-
graphic predictors of hospice use, but Lackan et al7 noted
variations in age, marital status, insurance type, cancer type,
education level, income level, race, and sex. The analysis
by Lackan et al7 demonstrated decreasing variation over
time for subgroups defined by type of insurance, marital
status, urban residence, and income, but increasing varia-
tion over time as a function of age and cancer type. Other
analyses suggest that men who have never been married
are less likely to enroll in hospice.8 We were surprised to
find an inverse relationship between Charlson comorbid-
ity index and hospice referral. It is possible that men who
were sicker with multiple illnesses had more difficulty cop-
ing in a home setting with hospice and therefore did not
get referred; this would be of interest for further study.

Several authors have expressed concern over misuse
of hospice to manage acute complications in the last few
days before death, as opposed to more appropriate use
earlier in the end of life arc.7,9,15 That individuals with
more comorbidity were less likely enroll in hospice sug-
gests that they were not enrolled with the goal of palli-
ating pain as death approached, although nuances in re-
ferral patterns stratified by comorbidity remains an
intriguing area for future study. Inappropriate variation
in use of medical treatments is considered poor-quality
care,40 and identifying subgroups that use hospice re-
sources less frequently may help target interventions
aimed at increasing appropriate hospice use.

Our findings are limited by several methodological con-
siderations. First, because our sample was restricted to
Medicare enrollees older than 65 years, our findings may
not apply to younger individuals. However, SEER-
Medicare data are representative of the US population and
allow valuable temporal analyses that are not feasible in
many other data sets. Similarly, although many men are

Table 2. Multivariable Logistic Regression Model of Factors
Associated With Hospice Use Among 14 521 Men
Dying of Prostate Cancer

Characteristic OR (95% CI)

Age 1.00 (0.99-1.00)
Ethnicity vs white

Hispanic 1.00 (0.83-1.19)
African American 0.78 (0.68-0.88)
Other 0.59 (0.48-0.73)

Charlson comorbidity index vs 0
1 0.68 (0.62-0.74)
2 0.63 (0.57-0.70)
�3 0.49 (0.44-0.55)

Primary treatment, vs primary androgen
deprivation

Radiation prostatectomy 1.28 (1.10-1.50)
Radiation therapy 1.37 (1.26-1.49)

% Of census tract with �high school education
vs �high school education

1.15 (1.03-1.28)

Median census tract household income vs
�$38 500
$38 500-$48 499 1.12 (1.01-1.24)
$48 500-$62 000 1.21 (1.07-1.37)
�$62 000 1.19 (1.03-1.37)

With partner vs without partner 1.23 (1.14-1.32)
Distant stage at diagnosis vs

localized/locoregional
1.13 (1.04-1.23)

Year of death vs 1992 1.12 (1.11-1.14)
SEER region vs Los Angeles

San Francisco 1.22 (1.03-1.45)
Connecticut 1.05 (0.91-1.22)
Detroit 2.50 (2.17-2.87)
Hawaii 1.34 (1.01-1.77)
Iowa 2.01 (1.72-2.35)
New Mexico 1.55 (1.27-1.88)
Seattle 1.17 (1.00-1.38)
Utah 1.48 (1.23-1.78)
Atlanta 1.69 (1.39-2.05)
San Jose 1.33 (1.07-1.65)
Rural Georgia 1.78 (0.99-3.22)
Kentucky 1.65 (1.19-2.29)
Louisiana 1.53 (1.08-2.16)
New Jersey 1.17 (0.91-1.52)

Abbreviations: CI, confidence interval; OR, odds ratio; SEER, Surveillance,
Epidemiology, and End Results.
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diagnosed as having prostate cancer at younger ages, the
majority of men dying of prostate cancer are of Medi-
care age.21 Second, our analysis missed all hospice costs
paid out of pocket, although this accounts for less than
20% of total hospice expenditures.13 The lost opportu-
nity cost as well as the actual out of pocket cost was not
accounted for in our analysis. Third, we could not in-
corporate patient preference for end-of-life care into our
analysis. Prospective studies to examine patient prefer-
ences for hospice care at the end of life would be invalu-
able. Fourth, use of death certificates to establish pros-
tate cancer as the cause of death risks attribution bias,
although death certificates for men dying of prostate can-
cer have been shown to be accurate. We captured men
dying of prostate cancer, not men with prostate cancer,
but could not ascertain the acute reason leading to their
final hospital admission or death.41 Fifth, by using SEER-
Medicare claims data we did not capture all individuals
dying of prostate cancer, but SEER-Medicare claims have

been shown to be representative of trends for the over-
all population. Sixth, our model did not examine the tem-
poral relationship between hospice use and high-
intensity care, and our results reflect associations, not
causation. Elucidating the aforementioned temporal re-
lationships would be important in improving our under-
standing of end-of-life care for men with prostate can-
cer. Although we did not prove causality, we believe that
the marked differences in the care received by men who
did and did not enroll in hospice are important to note
and should be further examined. Seventh, during the study
period, standards of care regarding chemotherapy for ad-
vanced prostate cancer changed. Specifically, the ben-
efit of docetaxel for those with good performance status
was not fully appreciated until late in our study period.

We found that the proportion of men dying of pros-
tate cancer who use hospice resources has increased over
time, although the percentage of those enrolling very close
to the end of life remains too high. Those who enroll in

Table 3. Mean Number of Procedures and Physician Visits Among Men Dying of Prostate Cancer in the Last 6 Months of Life

Characteristic
Total

(N=13 804)
No Hospice
(n=6875)

Hospicea

(n=6929) P Value

Procedures in last 6 mo of life
Laboratory studies, excluding PSA 22.42 23.32 22.16 .007
Imaging 8.35 9.40 7.51 �.001
Palliative radiation 2.18 2.01 2.53 �.001
Physical therapy/rehabilitation 2.34 2.42 2.41 .89
PSA 1.52 1.48 1.60 .001
ECG 1.52 1.76 1.25 �.001
Foley catheter placement 0.26 0.27 0.28 .46
Ureteral stent or nephrostomy 0.50 0.52 0.48 .23
Cystoscopy 0.19 0.19 0.17 .04
Cardiopulmonary resuscitation 0.12 0.20 0.06 �.001
Chemotherapy 1.78 1.82 1.75 .44
Intravenous medication injection 7.66 7.82 7.54 .33
Other 6.01 6.91 5.27 �.001

Physician visits in last 6 mo of life
Emergency department visit 1.53 1.69 1.44 .001
Outpatient office visit 8.23 8.29 8.55 .07
Inpatient hospital admission 1.18 1.36 0.99 �.001
Intensive care unit admission 0.17 0.23 0.10 �.001

Abbreviations: ECG, electrocardiography; PSA, prostate-specific antigen.
aTime from hospice enrollment to death �180 d.

Table 4. Adjusted Odds of Receiving High-Intensity Care for Subjects Enrolled in Hospice Compared With Those Not Enrolleda

Type of High-Intensity Care

OR (95% CI)

Last 180 d Last 90 d Last 60 d Last 30 d

Any high-intensity care 0.82 (0.74-0.91) 0.52 (0.48-0.57) 0.41 (0.38-0.45) 0.31 (0.29-0.33)
ICU admission 0.51 (0.46-0.56) 0.40 (0.35-0.45) 0.34 (0.29-0.38) 0.23 (0.20-0.28)
Inpatient admission 0.58 (0.53-0.63) 0.44 (0.41-0.48) 0.38 (0.35-0.41) 0.31 (0.29-0.34)
�1 Emergency department visit 0.89 (0.83-0.96) 0.71 (0.66-0.78) 0.59 (0.54-0.65) 0.45 (0.40-0.51)
Stent or nephrostomy 0.99 (0.87-1.10) 0.84 (0.74-0.95) 0.75 (0.66-0.86) 0.54 (0.46-0.64)
Cystoscopy 1.04 (0.94-1.15) 0.87 (0.76-0.99) 0.78 (0.67-0.91) 0.59 (0.48-0.74)
Chemotherapy 1.16 (1.08-1.26) 0.94 (0.86-1.03) 0.76 (0.69-0.84) 0.54 (0.47-0.62)
Cardiopulmonary resuscitation 0.35 (0.31-0.41) 0.30 (0.26-0.35) 0.27 (0.23-0.32) 0.23 (0.19-0.27)

Abbreviations: CI, confidence interval; ICU, intensive care unit; OR, odds ratio.
aControlling for age, ethnicity, comorbidity, treatment type, education, income, and partnership status (referent; total, N=13 804; no hospice, n=6875; hospice,

n=6929). High-intensity care included an inpatient hospital stay, ICU admission, more than 1 emergency department visit, cystoscopy, placement of a ureteral
stent or nephrostomy tube, cardiopulmonary resuscitation, or administration of chemotherapy.
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hospice are less likely to undergo imaging procedures and
to receive high-intensity medical care at the end of life.
Increasing appropriate hospice use may improve the qual-
ity of death for men at the end of life while rationalizing
health care expenditures during this high-cost period.
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