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Background. Timely hospice referral is an essential component of quality end-of-life care, although a
growing body of research suggests that for patients with various types of cancer, hospice referrals often
occur very late in the course of care, and are marked by sociodemographic disparities. However, little is
known about the ovarian cancer patient population specifically. We examined the extent and timing of hos-
pice referrals in ovarian cancer patients over age 65, and the factors associated with these outcomes.

Methods. We used the Surveillance, Epidemiology, and End Results (SEER)-Medicare database to identify
8211 women aged 66+ with ovarian cancer who were diagnosed between 2001 and 2005 and died by De-
cember 31, 2007. We excluded women who were not eligible for Medicare A continuously during the
6 months prior to death. Outcomes studied included overall hospice use in the last 6 months of life and
late hospice enrollment, defined as within 3 days of death. We examined variations in these two measures
based on year of diagnosis and sociodemographic characteristics (age, race, marital status, rural residence, in-
come, education) and type of Medicare received (fee-for-service vs. managed care).

Results. Among 8211 women in the cohort who died from ovarian cancer, 39.7% never received hospice
care (3257/8211). Overall hospice care increased over the period of observation, from 49.7% in 2001 to
74.9% in 2005, but the proportion of women receiving hospice care within 3 days of death did not improve.
Among those who received hospice care, 11.2% (556/4954) and 26.2% (1299/4954) received such care within
3 and 7 days of death, respectively. A higher proportion of black women (46.5% vs. 38.4% among whites),
women in the lowest income group (42.8% vs. 37.0% in the highest income group), and those receiving
fee-for-service Medicare (41.3% vs.33.5% for women in managed care) never received hospice care. In multi-
variable models, factors associated with lack of hospice care included age younger than 80 years (OR 1.27,
95% CI 1.15–1.40), non-white race (OR 1.44, 95% CI 1.26–1.65), low income (OR 1.17, 95% CI 1.04–1.32)
and enrollment in fee-for-service Medicare compared with managed care (OR 1.39, 95% CI 1.24–1.56).

Conclusion. More older women with ovarian cancer are receiving hospice care over time, however, a sub-
stantial proportion receive such care very near death, and sociodemographic disparities in hospice care exist.
Our data also support the need to target lower-income and minority women in efforts to increase optimally
timed hospice referrals in this population. Our finding that ovarian cancer patients enrolled in managed care
plans were more likely to receive hospice care suggests the importance of health care system factors in the
utilization of hospice services.

© 2011 Elsevier Inc. All rights reserved.

Introduction

Advanced ovarian cancer in elderly women is a disease with a poor
prognosis. In the United States, from 2000 to 2007, women aged 65 and
older accounted for 46% of ovarian cancers with an incidence rate per
100,000 that was 7 times higher (28.8) than for women under age 65
(4.4). Among elderly women with ovarian cancer, 72% were diagnosed
with distant disease. Two-year cause-specific survival for elderly
women with advanced ovarian cancer is 40.8% [1].
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For patients with diseases such as advanced cancer, high quality
end-of-life (EOL) care should focus on alleviating symptoms and re-
specting patient preferences for intensity of health care and place of
death. Many elderly patients report preferring a focus on palliation
at the end of life, rather than extending life [2]. There has been con-
siderable effort in defining and validating measures of high quality
EOL care for cancer patients. Specific quality measures for EOL cancer
care proposed by Earle and others [3] include: short interval between
last chemotherapy date and death, short interval between starting a
new chemotherapy regimen and death, high proportion of deaths in
hospital versus home, frequent emergency room visits, high number
of hospital and ICU days near EOL, low proportion of patients enrolled
in hospice, and hospice enrollment within 3 days of death. These
measures were selected based on existing literature, patient and fam-
ily focus groups, and an expert panel using a modified Delphi ap-
proach. Proposed benchmarks for EOL cancer care using claims data
have also been described based on similar measures using Medicare
claims [4]. These measures have been validated and used in studies
demonstrating that EOL cancer care is often characterized by unwanted
and overly aggressive interventions including chemotherapy within
14 days of death, no hospice referral, and hospice admission onlywithin
3 days of death [5].

Hospice is a model of end-of-life care that focuses on symptom
palliation and patient autonomy [6]. Hospice care in general is associ-
ated with better pain and symptom control, regardless of diagnosis
[7]. Timely hospice referral is beneficial to patients by avoiding undu-
ly aggressive late-life interventions (such as hospital and ICU admis-
sions) and improving symptom palliation [8,9]. Appropriate use of
hospice care across the cancer population may help improve quality
of care at EOL for individual patients, but also may be beneficial to so-
ciety by avoiding inappropriate resource use.

Variation and disparities in hospice use and timing have been ex-
plored in a number of settings [10]. Considerable variation of duration
of hospice care has been reported, (even among various cancer diag-
noses) [9]. However, little work has been done to describe patterns of
hospice care utilization in patients with ovarian cancer.

We therefore sought to describe enrollment, timing, and dispar-
ities in hospice care for older women with ovarian cancer in this
Medicare population. We also examined whether hospice use had
changed over time for older patients with ovarian cancer, an impor-
tant malignancy affecting women.

Methods

Data sources

Data for this analysis came from the linkage of the Surveillance,
Epidemiology, and End Results (SEER) registries with health care
claims reported to Medicare. The population-based registries partici-
pating in the SEER program represent defined geographic areas and
have changed over time. The registries included in our analysis
range from 14% of the US population (1998–2000) to 26% of the US
population (2001–2005) [11]. An estimated 97% of incident cancer
cases are captured by cancer registrars within the SEER regions [12],
which are representative of the US population [13]. For each reported
malignancy, SEER registries collect data on age at diagnosis, sex, race
and ethnicity, marital status, stage, histologic type, month and year of
diagnosis, whether cancer-directed surgery was completed, and date
and cause of death. SEER registrars follow detailed manuals for tumor
reporting http://seer.cancer.gov/registrars/. Sociodemographic data,
such as education and income, from the 2000 Census are linked
with the cases at the Census tract-level. The SEER data include infor-
mation about whether patients reside in an urban or rural location
and are based on Rural/Urban Continuum Codes from the Economic
Research Service, Department of Agriculture.

Medicare data included claims for hospital, outpatient, physician
services, and hospice care. For a patient to receive the hospice benefit
via Medicare, a physician must certify that they are terminally ill with
a life expectancy of 6 months or less. Under Medicare, hospice ser-
vices are primarily home-based.

SEER and Medicare data are linked periodically for research pur-
poses to ascertain treatment and outcomes not captured by SEER,
with a match rate of 94% [14]. The linked dataset for the current anal-
ysis included claims from January 1, 2000 through December 31, 2007
for ovarian cancer cases diagnosed from 2001 to 2005.

Approval was obtained from the Human Subjects Committee at
Maine Medical Center for this data analysis. No patient identifiers were
included. Because the SEER-Medicare data are de-identified and based
on registry data, it is not possible to seek informed consent from partici-
pants, and we therefore received a Waiver of Consent.

Cohort definition

The study cohort included women in the SEER-Medicare database
who were diagnosed with ovarian cancer and aged 66 and older be-
tween 2001 and 2005 (inclusive) while living in a SEER area. All his-
tologic subtypes of ovarian tumors were included, as were all stages
of tumors. After excluding 2720 women who did not die during the
period of observation (before 12/31/2007), and 178 women who
were not eligible for Medicare Part A during the 6 months prior to
death, 8211 women remained available for analysis.

Patient factors

We categorized women into age groups based on age at diagnosis
(66–69, 70–74, 75–79, 80+). Race was defined as white or non-
white, and marital status as married or not married. Disease stage
was obtained from SEER records using the American Joint Committee
on Cancer (AJCC) classification. We performed a sensitivity analysis to
examine the role of various comorbidities on hospice enrollment.
Comorbidities were ascertained using inpatient and physician visit
claims for diagnostic billing codes [15] for the 6 months prior to death
using the Deyo implementation [16] of the Charlson comorbidity
score [17]. Rurality using the SEER data on residence was grouped into
three categories: 250,000 or greater, 20,000–250,000, or b20,000. US
Census data for median household income and educational attainment
were used as a proxy for economic status.

Outcomes

Our analysis included two outcomes—any hospice care, andwhether
the hospice care occurred within 3 days of death. Hospice care was de-
fined from the presence of any hospice claims appearing in theMedicare
data through 2007. Length of stay in hospicewas defined as the number
of days between admission and death, inclusive.

Statistical analysis

We used chi-square tests and Student's t-tests as appropriate to
compare proportions and continuous variables. Logistic regression
models were developed to obtain effect estimates for outcomes of in-
terest. The first model, which had receipt of any hospice care as the
dependent variable, included all cases. The second model, with hos-
pice care within 3 days of death, included only the 4954 patients
who had hospice claims. Our models included patient factors includ-
ing age group (b80 vs. 80 and older), tumor stage, race, marital status,
rurality of residence area, and Census tract variables for median
household income and education. Because income and education
were collinear, we included only income (tertiles) in our final models.
We created two-way interaction terms to look for interactions be-
tween each of the variables in the final model.
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