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Abstract

Background: Little is known about how local area hospice capacity and staffing levels impact hospice use in
urban versus rural areas.
Objectives: To examine the association between local hospice capacity and staffing levels and hospice use in the
context of rural disparities in hospice use, among a sample of patients with metastatic breast cancer.
Design: A retrospective cohort study using Surveillance Epidemiology End-Results (SEER)—Medicare linked
data 2000–2010, Medicare Provider of Service files, and Census 2000 U.S. Zip Code Tabulation Areas files.
Setting: Use of Medicare-certified hospice programs among older adults with metastatic breast cancer residing
in one of the SEER program cancer registries designated by National Cancer Institute in the United States.
Measurements: Measurements of geographic access to hospices include urban/rural characteristics of patient
residence and driving time from the nearest Medicare-certified hospice headquarter. Measurements of local-area
hospice capacity and staffing levels include per capita number of Medicare-certified hospice programs and full-
time employees among older adults within a predefined radius.
Results: Among the study population (N = 5418), remote and suburban areas were negatively associated with
hospice use. Lower hospice use in remote and suburban areas was associated with fewer per capita number of
Medicare-certified hospice program employees in local areas ‡70-minute driving radius (p = 0.0042), while per
capita number of Medicare-certified hospice programs in local areas showed no impact.
Conclusion: For older patients with metastatic breast cancer, availability of hospice staff, rather than driving
distance or the number of hospice agencies, may limit hospice use in remote and suburban areas.

Keywords: geographic access; health care workforce; health disparities; hospice capacity; hospice size; rural
health

Introduction

Hospice care is an exemplary model of expert medical
care, pain and symptom management, and emotional

and social support for patients with life-limiting illnesses and

their family members. In the United States between the early
2000s and 2010, there was tremendous growth in the hospice
care industry, witnessed by increased access to hospice ser-
vices among patients.1,2 In the last decade, the sustained
growth in hospice programs has been driven by for-profit
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hospice programs, while the number of nonprofit and
government-funded hospice programs has slightly de-
creased.3 Patients enrolled in hospice expanded to 1.61 mil-
lion, and 51.6% of Medicare decedents used hospice in
2019.4

However, entrenched disparities in hospice use remain in
rural and frontier areas.1,5–7 Using National Hospice Survey
data, studies on ownership, profitability, and preferred prac-
tices showed that urban locations often correlated with for-
profit status and bigger sizes of hospice programs, which
were shown to be associated with a number of outcomes,
including differences in patient diagnosis, length of stay, and
hospital utilization.8,9 In addition, variation in hospice use
was observed by locations of health centers within an inte-
grated health care system among cancer patients.10 This body
of evolving literature suggests that factors at the practice
level, such as hospice capacity and trained workforce, care
coordination, and how patients, providers, and hospices in-
teract at the local level, might contribute to barriers in access
to hospice care.11

There have been scant data regarding how local-area
hospice capacity and staffing levels may impact hospice use
among patients across broad geographic locations of urban,
suburban, rural, and remote areas. Previous studies estimated
the extent of shortage of hospice and palliative care work-
force based on staffing levels of existing hospice and palli-
ative care programs.12 Because staffing models in hospice
and palliative care programs are separate in the United States,
more in-depth and nuanced data are critical to meet patient
end-of-life care needs, due to economic incentives of reim-
bursement, inpatient versus home-based care, patient level of
dependency, staff activities and workload, and team staff
mix.13 Hospice staffing levels and the availability of certified
hospice programs can be considered aspects of access to
hospice care.

Delivering hospice care in rural and frontier areas is
challenging because of long driving times, disconnected
downstream communication and information dissemination,
sparsely distributed health facilities, and relative isolation in
these communities, which add complexities to the stretched
daily schedules of health professionals and contribute to high
turnover rates in the hospice care workforce.14 These pre-
disposing factors of human resources and professional
networks may affect how patients and providers understand
end-of-life care, gain experience in when and how to receive
hospice benefits, and make goal-concordant treatment
decisions.

Understanding how local area hospice capacity and staff-
ing levels within an accessible geographic area exert an in-
fluence on hospice use among patients with potential needs
for end-of-life care provides actionable opportunities to ad-
dress modifiable human resource factors in reducing dis-
parities in hospice use, particularly in less urban areas.
Therefore, the hypotheses of this study are as follows: (1) a
greater per capita number of hospices and hospice staff is
associated with increased hospice use in localized geo-
graphical areas and (2) per capita number of hospices and
hospice staff is associated with more prominent effects on
increased hospice use among patients living in rural and re-
mote areas more than their counterparts in urban areas.

Using the zip code-centered driving time to define local-
ized areas, the purpose of this study is to examine how local

hospice capacity and staffing levels impacted hospice use in
urban versus less-urban neighborhoods among a sample of
older adults with metastatic breast cancer in the United
States.

Materials and Methods

This is a retrospective cohort study. We followed the
STROBE reporting guidelines for observational studies.15

Setting

The clinical setting for this study was the use of Medicare-
certified hospice programs among older adults 65 years and
older with metastatic breast cancer, who resided in one of the
Surveillance Epidemiology End-Results (SEER) program
cancer registries designated by National Cancer Institute in
the United States.

Data sources

SEER-Medicare linked data 2001–2010 were used to se-
lect study population. Data collected at National Cancer In-
stitute SEER cancer registries, also referred to as Patient
Entitlement and Diagnosis Summary File, include patient
demographics, information about cancer such as date of di-
agnosis, cancer type, stage, histology, other tumor-related
information, and mortality. Medicare Provider of Service
files were used to obtain the location and the number of
hospice employees for each Medicare-certified hospice.
Patient zip codes and census tract-level socioeconomic var-
iables were obtained with permission from the review com-
mittee of SEER-Medicare program for this study. The Census
2000 U.S. Gazetteer Files Zip Code Tabulation Areas file was
used to obtain the number of older adult populations (65+
years old) residing at each zip code.

Study population

Patients were selected if they were diagnosed with meta-
static breast cancer for the first time between 2002 and 2009
and died between 2002 and 2010. The study population in-
cluded those who were ‡66 years old at diagnosis, had con-
tinuous 12-month Medicare coverage before diagnosis to
measure the comorbidities, and had continuous 24-month
Medicare coverage post-diagnosis or until time of death.16,17

Patients were excluded if they were diagnosed with in situ
stage I, II, or III, or unknown breast cancer; had an unknown
month of diagnosis; had the date of death before the date of
diagnosis; died on the same day of diagnosis or had a non-
blank date of death from SEER and a blank date of death from
Medicare claims indicating wrong documentation of death;
or resided in a zip code outside the residing SEER area. Pa-
tients whose driving times were unavailable on Google Maps
were also removed in the final analysis. The sample included
5418 patients.

Outcome variable

The outcome variable was whether the patient used any
hospice service after being diagnosed with metastatic breast
cancer.
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Predictor variables

The key independent variables included rural/urban
characteristics of the patient residence, driving time from
the nearest hospice headquarter to patient residence, per
capita number of Medicare-certified hospice programs, and
Medicare-certified hospice programs’ full-time employees
(hereafter referred to as ‘‘employees’’) among older adults
65+ years old located in an area surrounding the patient
residence. Rural/urban continuum codes from Department
of Agriculture Economic Research Service, available in
the Patient Entitlement and Diagnosis Summary File, is a
variable of nine categories that distinguish metropolitan
counties by the population size and nonmetropolitan coun-
ties by aggregated population size and adjacency to met-
ropolitan areas.

Driving time between zip codes of patient residence and
hospice headquarters was calculated using Statistical Ana-
lytical Software (SAS) and Google Maps,18 a method de-
scribed in the study by Carlson et al1 The total number of
Medicare-certified hospice programs and their employees
was computed within a predetermined driving radius sur-
rounding the patients’ residence zip codes—that is, driving
times of 25, 50, 60, 70, 80, 90, 100, 110, and 120 minutes—
and then divided by the total number of older adults 65+ years
old to get per capita number of Medicare-certified hospice
programs and employees.

Table 1. Patient Sociodemographic, Geographic,

and Comorbid Characteristics by Hospice Use

Hospice
use

Cases of
hospice use
(N = 5418) p

Characteristics
Age at diagnosis, years

66–69 39.23% 357 <0.0001
70–74 43.02% 515
75–79 48.72% 588
80–84 55.12% 592
85 or older 57.09% 588

Race and ethnicitya

Asian 31.11% 42 <0.0001
Black 44.61% 298
Hispanic 42.99% 95
Non-Hispanic White 50.25% 2199

Marital status
Ever married 51.61% 1520 <0.0001
Married 44.05% 711
Single 45.26% 277
Unmarried/unknown 53.44% 132

Percentage of low-income residents above median
No 48.78% 2626 0.3001
Yes 40.00% 14

No. of comorbiditiesb

0 48.56% 1550 0.6816
1 49.82% 565
2 48.08% 525

Patient residencec characteristics
Metro ‡1M 47.25% 1435 0.0049
Metro 250K–1M 51.40% 514
Metro £250K 54.70% 291
Urban, adjacent to

metro >20K
43.35% 88

Urban, not adjacent to
metro >20K

45.37% 49

Urban, adjacent to
metro <20K

53.16% 143

Urban, not adjacent to
metro <20K

43.16% 82

Rural, adjacent to
metro <2500

54.76% 23

Rural, not adjacent to
metro <2500

40.54% 15

State of residenced

California 43.77% 608 <0.0001
Connecticut 42.50% 153
Detroit 51.13% 227
Georgia 59.12% 308
Hawaii 34.62% 18
Iowa 63.09% 188
Kentucky 49.02% 200
Louisiana 52.07% 201
New Jersey 45.18% 502
New Mexico 53.40% 55
Seattle 45.93% 113
Utah 67.00% 67

Year of diagnosis of breast cancer
2002 52.04% 344 <0.0001
2003 50.15% 325
2004 53.19% 367

(continued)

Table 1. (Continued)

Hospice
use

Cases of
hospice use
(N = 5418) p

2005 55.64% 385
2006 51.97% 357
2007 45.06% 315
2008 44.99% 305
2009 36.50% 242

Note: a = 0.05. Bolded values indicate statistical significance.
aRace: American Indian/Alaska Native (n = 12), or unknown

(n = 6) were not reported due to Centers for Medicare & Medicaid
Services (CMS) cell size suppression policy. Asian population
included Asian, Native Hawaiian, and Pacific Islander.

bComorbidities measured the following chronic conditions:
chronic obstruction pulmonary disease, cerebrovascular disease,
congestive heart failure, diabetes, dementia, myocardial infarction,
peripheral vascular disease, peptic ulcer disease, paralysis, renal
disease, rheumatologic disease.

cRural/urban area characteristics of patient residence was based
on Area Resource File that is available in the Patient Entitlement
and Diagnosis Summary Files (PEDSF) file, including counties of
metro areas of 1 million population or more, counties of metro areas
of 250,000–1,000,000 population, counties in metro areas of fewer
than 250,000 population, counties of urban population of >20,000
population and adjacent to a metro area, counties of urban
population of 2,500–19,999 and adjacent to a metro area, counties
of urban population of 2,500–19,999 and not adjacent to a metro
area, completely rural less than 2,500 urban population and adjacent
to a metro area, and completely rural less than 2,500 population and
not adjacent to a metro area.

dState of residence was cancer registry at the state level or
regions included in the Surveillance Epidemiology End-Results
(SEER) program funded by the National Cancer Institute to collect
cancer statistics in the United States.
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Control variables

Control variables included age, race, marital status, co-
morbidities, hormone biomarker status, diagnosis year,
SEER cancer registry where patients resided, income, and
education index at the census tract level. These variables
were derived based on the patient utility model originated
from Becker’s economic approach to human behavior.19

Statistical analysis

We used univariate analyses to describe the distribution
of driving time, per capita number of Medicare-certified
hospice programs, and per capita number of hospice em-
ployees. Chi-square statistics were used to summarize the
differences in hospice use across explanatory variables.
Multivariate logistic regression models were used to esti-
mate the effects of hospice access on hospice use. The key
access variables were added in a stepwise approach. Inter-
action terms between race and each access variable were
added to explore differential effects of local area hospice
capacity on hospice care choice among racial/ethnic sub-
groups. Odds ratios were reported with a 95% confidence
interval. The threshold of statistical significance was a two-
sided p-value of <0.05.

This study was approved by Rocky Vista University In-
stitutional Review Board as expedited and exempt (IRB No.
2019-0020). All data analyses were conducted using SAS 9.4
(SAS Institute, Inc., Cary, NC).

Results

Patient sociodemographic, geographic,
and comorbid characteristics

Among the study population of 5418 patients, 48.73%
received hospice care (Table 1). The average age of those
who used hospice services was 78.97 years versus 77.05
years among those who did not. Hospice use increased
steadily with age, with the lowest utilization rate of 39.23%
among patients between 66 and 69 years of age and the
highest rate 57.09% among those 85 years of age or older.
Over 41% of the patients had one or more comorbidities

before the diagnosis of metastatic breast cancer, although the
number of comorbidities was not associated with hospice
use.

Racial and ethnic minority groups, including Asian, Black,
and Hispanic, were significantly less likely to use hospice
than non-Hispanic Whites. Marital status and area poverty
level were not associated with hospice use. About 88.08% of
the study population lived in metropolitan or urban areas with
populations of at least 20,000. Substantial variation in hos-
pice use existed among SEER registries, with the highest
utilization rate of 67.00% in Utah, almost twice the lowest
rate of 34.62% in Hawai’i.

Driving time

Figure 1 shows that half the study population lived within a
13-minute drive of a Medicare-certified hospice program.
About 83% of patient residences were within a 25-minute
drive from a nearest hospice headquarter office (data not
shown). The average driving time was 16 minutes.

Per capita number of Medicare-certified hospice
programs and employees

Figure 2 shows that up to 95% of these communities had
comparable coverage in terms of per capita number of
Medicare-certified hospice programs. Figure 3 shows that
across these communities of different commuting time, staff
availability had similar coverage for about 75% of these
neighborhoods as indicated by per capita number of em-
ployees. Differences of staff availability ranged from 1.32 to
3.08 full-time employees per 1000 older adults comparing
short commuting area (25 minutes) to medium (50 minutes),
long (70 minutes), and extra-long commuting areas (100
minutes) at the 95th percentile (Fig. 3).

Predictors of use of hospice services

To assess the robustness of the results, we estimated the
models based on local areas of driving time, defined as 25, 50,
60, 70, 80, 90, 100, 110, and 120 minutes. The results in
Table 2 are estimates from local areas with a 70-minute

FIG. 1. Time from the nearest hospice headquarter to patient residence.
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driving time (results from local areas of 80 to 120 minutes
were similar). In Model 1, with rural/urban area codes and
other control variables, a statistically significant variation in
hospice use was observed among areas defined by the rural/
urban continuum codes.

Specifically, suburban and rural areas not adjacent to a
metropolitan area had lower odds ratios of hospice use com-
pared with metropolitan areas and areas adjacent to a metro-
politan area. When adding driving time to Model 1, F-statistics
showed that such variation among areas of different levels of
rurality remained significant, while driving time was not sig-
nificantly associated with hospice use at the population level.
Correlation analysis showed that Pearson correlation coeffi-
cients between per capita number of Medicare-certified hos-
pice programs and employees were 0.5320, 0.5100, and
0.3069 in 25-, 50-, and 100-mile radii, respectively.

Therefore, subsequent models included either of the two
hospice access measures due to the multicollinearity. When
adding per capita number of Medicare-certified hospice
programs, this variable was not associated with hospice use.
When adding per capita number of employees, this variable
was significantly positively associated with hospice use. The
parameter estimate of the variable suggested that the odds
ratio of hospice use would increase by 1.024 (i.e., e0.0239), if
adding one hospice staff for every thousand older adults 65+
years old in local areas within a 70-minute drive. Moreover,
the per capita number of employees was consistently posi-

tively associated with hospice use in areas of 80- to 120-
minute driving time models.

Effects of interaction terms between race/ethnicity and
each access variable and squared terms of each access vari-
able were not statistically significant. In addition, F-statistics
of hospice use among SEER registries in all models were
significant, suggesting that even after controlling for urban/
rural characteristics and geographic access variables, there
was still substantial regional variation in hospice use.

Discussion

With an aging population and an increasing burden of
serious illnesses, continued increase in patient needs for high-
quality end-of-life care is expected. This expectation trans-
lates into an increasing demand for palliative and hospice
care health professionals, which would further strain the
shortage of trained professionals in this specialty area, par-
ticularly for underserved areas.

Lower hospice use in suburban and rural areas
without a neighboring metro area

Rural residence and driving time represent conceptually
different aspects of geographic barriers in access to health
care.20 Driving time from the nearest hospice headquarters to
patient residence is a proxy measure of physical access to
hospice services, indicating how far hospice-care health

FIG. 2. Up to 95% of the neighborhoods had comparable number of Medicare-certified hospice practices.

FIG. 3. Up to 75% of the neighborhoods had comparable number of Medicare-certified hospice employees.
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professionals may need to travel to provide care at patients’
homes. Different from driving time, rural residence is a proxy
for factors associated with lower use of hospice services in
rural areas, including both geographic factors, such as long
commutes, and nongeographic factors, such as demographic,
socioeconomic, cultural, and environmental variables.21

In some regions, rural communities may be close enough
to metropolitan areas that rural residence captures nongeo-
graphic factors associated with lower use of hospice services.
Suburban and rural areas that are not close to a metropolitan
area were associated with lower hospice use. For these older
adults with metastatic breast cancer, the lower hospice use
was not associated with driving time. These findings suggest
that lower hospice use in these areas may be attributed to lack
of resources among hospice care health professionals. It is
possible that lack of awareness, knowledge, and trust about
hospice services among patients in these areas may also
contribute to lower hospice use.

Increased hospice capacity associated with more
use in local areas >70-minute drive

Local area per capita number of employees was signifi-
cantly associated with hospice use in areas with driving
times of 70 minutes or longer, but the number of Medicare-
certified programs was not associated with hospice use in
these areas. In areas requiring a 70-minute or longer drive
that did not share boundaries with metropolitan areas, more
staffing was associated with higher patient volume. Previous
studies suggested that larger hospice programs were more
likely to admit patients with fewer restrictions, such as
patients receiving chemotherapy for both curative and pal-
liative purposes.22 Many small hospices may suggest com-
petition, but fewer larger hospices may improve access
through a better array of services, such as monitoring pain
and symptoms.8

Increased hospice capacity may be associated with the
scale of business, with larger organizations able to admit
patients with more costly needs, who then share the costs of
care with a larger patient population. Increased hospice ca-
pacity may also be associated with specialization, which
leads to a broader range of services that are potentially higher
quality and may be more adaptable to diverse needs of the
patient population.

The integrated interdisciplinary hospice care team is the
foundation of individualized and holistic end-of-life care. In
suburban and rural areas without neighboring metropolitan
areas, there may be fewer health professionals available to
collaborate with and to deliver team-based hospice care to
patients’ homes. More trained health professionals could
operate with different expertise and offer their specific skill
sets to improve patient access to preferred care. Greater
numbers of trained health professionals could also amend
gaps in patient care communication that are more prevalent
among patients with cancer living in rural areas.23

Study limitations

Our study has several limitations. First, the SEER-
Medicare data used in the analysis were not the most recent.
Medicare Provider of Services files for 2011 and 2012 were
missing key data documented in a recent report on ownership
changes in hospice care,24 along with several updates of

SEER-Medicare data occurred during the time. Moreover,
considering the COVID-19 pandemic and its impact on
provider burnout, it is likely that local area hospice staffing
differences have been recently exacerbated. Further study on
hospice workforce is underway using more recent national
data. Second, our study population focused on older adults
with metastatic breast cancer and did not include other cancer
types or end-stage diseases, and it therefore limits general-
izability. Third, not all patients necessarily received home-
based hospice care.

Our analysis used driving time between the centroids of
patient residence and the nearest Medicare-certified hospice
program headquarter as a proxy measure for space and time
that hospice staff may need to commute to provide hospice
care. Driving mileage may better represent hospice staff ef-
forts to travel from home to home in suburban and rural areas
in future studies. Finally, our study did not differentiate the
profit status of hospice programs, which has been shown to be
negatively associated with admission of older adults with
advanced cancer.9

Conclusions

Our study suggests that more research is needed to address
suburban and rural communities’ needs for end-of-life care
that is not adequately met by local hospice and palliative care
workforce, compared to urban areas. In suburban and rural
areas with fewer hospice and palliative care professionals per
capita, innovative delivery strategies leveraging interpro-
fessional teams, telehealth, and technology can be developed
to amplify patient-provider/provider-provider communica-
tions and reduce barriers in access to end-of-life care among
ever-aging adult populations with serious illness.25
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