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Abstract The objective of this study was to examine
geographic and race/ethnic disparities in access to end of
life care among elderly patients with lung cancer. The
study sample consisted of 91,039 Medicare beneficiaries
with lung cancer who died in 2008. The key outcome
measures included the number of emergency room visits,
the number of inpatient admissions and the number of
intensive care unit (ICU) days in the last 90 days of life,
hospice care ever used and hospice enrollment within the
last 3 days of life. Medicare beneficiaries with lung cancer
residing in rural, remote rural, and micropolitan areas had
more ER visits in the last 90 days of life as compared to
urban residents. Urban residents however, had more ICU
days in the last 90 days of life and were more likely to have
ever used hospice as compared to residents of rural, remote
rural and micropolitan counties. Racial minority lung
cancer patients had more ICU days, ER visits and inpatient
days than non-Hispanic White patients, and also were less
likely to have ever used hospice care or be enrolled in
hospice in the last 3 days of life. Lung cancer patients with
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very low socioeconomic status (SES) were less likely to
ever use hospice or be enrolled in hospice care in the last
3 days of life, as compared to those who had very high
SES. Geographic, racial and socioeconomic disparities in
end of life care call for targeted efforts to address access
barriers for these groups of patients.

Keywords Rural/urban - Race/ethnic disparities - End of
life care - Lung cancer

Introduction

The Institute of Medicine report “Approaching Death:
Improving Care at the End of Life” [1] was the first
comprehensive report shedding light on end of life care for
dying patients. Medicare is the largest payer for dying
patients. It is estimated that one quarter of Medicare dollars
are spent in the last year of life and half in the last month of
life [2]. In spite of this spending, patients in the last year of
life often do not get the care they need.

Palliative or supportive care aims to relieve suffering
and improve the quality of life and focuses on the patient
and family rather than the disease [3]. The 6 month period
before death, or the end of life [4—7] when disease is at an
advanced stage, is when patients are likely to benefit the
most from palliative care. Palliative care is provided
through the hospice program which is funded through
Medicare since 1982 under the Tax Equity and Fiscal
Responsibility Act (TEFRA). Although hospice utilization
has increased after TEFRA from 177,000 in 1987 to
1,400,000 in 2007 [8], significant barriers to hospice care
have remained and it was estimated that only one-third of
eligible Medicare beneficiaries used hospice care in 2007
[9]. Factors contributing to the under-utilization of hospice
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care include the lack of availability of hospice services
[10], and lack of awareness of the hospice benefit and
delayed physician referrals [11-15].

The availability of hospice services varies significantly
with geographic location, with rural areas having lower
availability of hospice services, as compared to urban
areas. While it is estimated that around 332,000 elders
(7.5 % of ZIP codes) reside in areas not served by home-
based hospice, 15,000 deaths occur in these un-served
areas. Further, whereas all of the ZIP codes in the most
urban areas are served by hospice, in rural areas not
adjacent to an urban area almost 24 % of ZIP codes are not
served by hospice [16]. An examination of 1999 Medicare
data found that rural Medicare beneficiaries have lower
utilization rates of hospice care before death, with the
lowest rate of hospice use, (15.2 % of deaths) in rural areas
not adjacent to an urban area and the highest rate of use
(22.2 % of deaths) in urban areas [17]. Rural residence was
also found to be associated with later entry into hospice
care for Medicare beneficiaries with lung and colorectal
cancer [18]. Use of the intensive care unit (ICU) at the end
of life has been found to be associated with increasing age
and severity of co-morbidity [19] and residence in metro-
politan areas [20]. The quality of end of life care has been
the subject of recent research [21, 22]. Earle et al. [23]
identified eight quality-of-care indicators: (1) proportion
receiving chemotherapy in the last 14 days of life, (2)
proportion starting a new chemotherapy regimen in the last
30 days of life, (3) ER visits in the last month of life, (4)
hospitalization in the last month of life, (5) admission to
the ICU in the last month of life, (6) death in an acute care
hospital, (7) lack of admission to hospice, and (8) admis-
sion to hospice <3 days before death. These quality of end
of life care indicators can be measured using claims data
and have a high degree of agreement with data abstracted
from the medical charts [23].

This study evaluates differences in end of life care for
elderly Medicare beneficiaries with lung cancer, based on
county of residence, race/ethnicity and socioeconomic
status (SES), using Medicare claims data for a national
sample of Medicare beneficiaries. We hypothesized that
significant disparities in end of life care exist based on
geography, race and SES.

Methods

This study was approved by the institutional review board
at the University of Nebraska Medical Center. The study
population consisted of all Medicare beneficiaries 66 years
and older with lung cancer who died in 2008. The data files
used included the Beneficiary Annual Summary File
(2007-2008), the Beneficiary Summary File (2007-2008),

MEDPAR (2007-2008), and claims files for outpatient,
home health agency, hospice, durable medical equipment,
and carrier data (2007-2008).

The dependent variables examined were five end-of-life
care quality indicators: (1) number of ER visits in the last
3 months of life, (2) number of inpatient hospital admis-
sions in the last 3 months of life, (3) number of ICU days in
the last 3 months of life, (4) proportion of people who used
hospice, and (5) proportion of people who enrolled in
hospice <3 days before death. The independent variables
included demographic characteristics (age, race and gen-
der), SES, co-morbidity status, and county of residence.
Age, gender, and race were obtained from the Medicare
denominator file. SES was measured by the median income
of the patient’s zip code of residence. Age at the time of
death was categorized in three age groups: 6674 years,
75-84 years, and >85 years. Race/ethnic categories were
classified as non-Hispanic White and Other. The majority
of Medicare beneficiaries were classified as non-Hispanic
White. The remaining individuals did not provide an ade-
quate sample size for categorization as separate races/eth-
nicities. Therefore, these individuals were grouped together
as “Other” in the race/ethnicity category.

All lung cancer cases were categorized into four resi-
dence-county groups (metropolitan, micropolitan, rural,
and remote rural) using a modified version of the US
Department of Agriculture’s 12-level Urban Influence
Codes (UICs). The UIC classification incorporates “adja-
cency” of a county to “urban influence” that may reflect a
county having or being near accessible resources and
available local health services. The county groups included
(1) metropolitan counties [UICs 1 and 2, i.e., populations
of 1 million or more and small metropolitan areas (fewer
than a million residents)]; (2) micropolitan counties (UICs
3,4, 5, and 8, i.e., micropolitan adjacent or not adjacent to
a metropolitan area and noncore counties adjacent to a
large metropolitan area); (3) rural counties (UICs 6, 9, and
11, i.e., non-core counties not adjacent to a large metro-
politan area and containing a town of at least 2,500 resi-
dents); and (4) remote rural counties (UICs 7, 10, and 12,
i.e., non-core counties not adjacent to a large metropolitan
area and not containing a town of more than 2,500
residents).

Data on co-morbidity were obtained from the benefi-
ciary summary and claims files. ICD-9-CM diagnostic
codes documented in Medicare hospital claims and physi-
cian claims during the 12-month period prior to the
patient’s death were examined for co-morbid conditions
using enhanced Deyo ICD-9-CM coding algorithms
developed by Quan. Tumor co-morbid conditions were
excluded to establish non-cancer co-morbidity. For physi-
cian claims, the co-morbid condition was included in the
calculations of co-morbidity indices only if the diagnostic
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code corresponding to the co-morbid condition appeared at
least twice in physician claims during the year prior to the
patient’s death and the in-between period was greater than
30 days.

All analyses were performed using SAS version 9 (SAS
Institute, Inc., Cary, NC). The key outcome variables and
covariates were summarized for all decedents and com-
pared across four residence-county groups, using Chi
square to test for significant differences. Multivariate
regression analyses were conducted to determine the
potential effects of county of residence, race and SES on
the end-of-life care indicators. Poisson and negative bino-
mial regression models were used to examine the associ-
ation between the covariates and the number of ER
admissions, inpatient hospital admissions, and ICU days in
the last 3 months of life. Logistic regression models were
used to examine the relationship between demographic/
clinical factors and hospice enrollment and usage.
Regression coefficients and odds ratios were reported for
variables in each model. All P values were 2-sided, and
P < .05 was deemed statistically significant.

Results

The majority of Medicare beneficiaries with lung cancer
who died in 2008 were residents of metropolitan counties
(n = 68,938, 7572 %) and micropolitan counties
(n = 13,877, 15.24 %). Only 6,184 (6.79 %) of the sample
of Medicare beneficiaries with lung cancer and 2,040
(2.24 %) lived in rural and remote rural counties, respec-
tively. There were significant differences in the age, gen-
der, race/ethnicity, SES, and co-morbidity status of
Medicare beneficiaries with lung cancer, by type of county.
A higher proportion of lung cancer patients residing in
rural counties (45.8 %) were in the youngest age group
(66-74 years) compared to metropolitan counties
(38.97 %). The proportion of lung cancer patients in the
oldest age group (aged >85 years) was highest in metro-
politan counties (16.47 %) and lowest in the rural and
remote counties (12.6 %). The majority of lung cancer
patients were male, with the highest proportion of males in
rural counties (59.91 %) compared to metropolitan coun-
ties (53.4 %). Medicare beneficiaries with lung cancer who
resided in metropolitan counties were racially/ethnically
more diverse than beneficiaries living in other county
types. The proportion of non-Hispanic Whites was lowest
in metropolitan counties (87.4 %) compared to all other
county types (92.74 %). Medicare beneficiaries with lung
cancer residing in metropolitan counties had higher SES
than beneficiaries in rural or remote rural counties. The
proportion of individuals with very high SES was signifi-
cantly higher in metropolitan counties (65.85 %) as
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compared to rural (4.38 %) and remote rural counties
(3.53 %). The proportion of beneficiaries with very low
SES was highest in remote rural counties (41.13 %) and
lowest in metropolitan counties (1.22 %). Medicare bene-
ficiaries with lung cancer living in metropolitan counties
had the highest mean co-morbidity index (2.17), and those
living in rural and remote rural counties had the lowest
index (2.04). Table 1 summarizes the study sample char-
acteristics by county of residence.

Table 2 summarizes the descriptive statistics of key end-
of-life care utilization measures by county of residence. The
mean number of ER visits in the last 90 days of life ranged
from 1.32 for residents of metropolitan counties to 1.42 for
rural residents. In general, residents of metropolitan counties
had lower mean utilization (ICU days, ER visits and inpatient
admissions) than residents of rural and remote rural counties.
In addition, a higher proportion of residents of metropolitan
counties had ever used hospice (59.97 %) and were first
enrolled in hospice (16.12 %) <3 days before death.

Table 3 summarizes the descriptive statistics of key end-
of-life care utilization measures by race/ethnic categories.
Race ethnic minorities had more ICU days, ER visits and
inpatient admissions in the last 90 days of life, as compared
to non-Hispanic White lung cancer patients. The proportion
of race/ethnic minority patients who were ever enrolled in
hospice and enrolled in the <3 days before death was also
lower than non-Hispanic White patients (Table 3).

Medicare beneficiaries with lung cancer residing in
rural, remote rural, and micropolitan areas had significantly
more ER visits in the last 90 days of life as compared to
urban residents. Urban residents however, had more ICU
days and were more likely to have ever used hospice as
compared to residents of rural, remote rural and micro-
politan counties. Residents of micropolitan counties had
lower inpatient utilization in the last 90 days of life as
compared to urban residents and were less likely to be first
enrolled in hospice in the last 3 days of life. Older patients
(75 years and older) had fewer ICU days, ER visits and
inpatient admissions in the last 90 days of life. Older
patients were also more likely to have ever used hospice
and less likely to be enrolled in hospice in the last 3 days of
life. Racial minority lung cancer patients had higher ICU
days, ER visits and inpatient admissions than non-Hispanic
White patients, and also were less likely to have ever used
hospice care or be first enrolled in hospice in the last 3 days
of life. SES was also significantly associated with end of
life care. Lung cancer patients with very low SES had more
admissions ER visits and inpatient days in the last 90 days
of life and were less likely to ever use hospice or be first
enrolled in hospice care in the last 3 days of life, as
compared to those who had very high SES. Female patients
were more likely to have ever used hospice and were also
less likely to be first enrolled in hospice in the last 3 days
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Table 1 Sample characteristics by county of residence

Characteristics Metropolitan Micropolitan Rural Remote Rural County Chi Square/F-value p value
N = 68,938 N = 13,877 N =6,184 N = 2,040
N % N % N % N %
Age
66-74 years 26,865 3897 6,159 4438 2,832 458 894 43.82 288.01 <.0001
75-84 years 30,720 44.56 5,864 4226 2,573 41.61 890 43.63
>85 years 11,353 1647 1,854 13.36 779 126 256 12.55
Mean + SD 77.19 £7.05 76.3 £ 6.85 76.11 £ 6.81 76.24 + 6.86 102.25 <.0001
Sex
Male 36,812 534 7,997 57.63 3,705 5991 1,205 59.07 178.3 <.0001
Female 32,126 46.6 5,880 4237 2479 40.09 835 40.93
Race/ethnicity
Non-Hispanic White 60,235 87.38 12,869 92.74 5,735 92.74 1,894 92.84 487.28 <.0001
Non-Hispanic African American 6,047 8.77 745 5.37 315 5.09 97 4.75
Other 2,656  3.85 263 1.9 134 217 49 2.4
Socioeconomic status
Very low 842 1.22 1,611 11.61 2,047 33.1 839 41.13 37,481 <.0001
Low 2,876 417 3,494 2518 1,726 2791 548 26.86
Average 5561  8.07 3,514 2532 1,131 1829 371 18.19
High 14,265 20.69 3,331 24 1,009 16.32 210 10.29
Very high 45394 65.85 1,927 13.89 271 438 72 3.53
Comorbidity
0 11,458 16.62 2,290 165 1,096 17.72 359 17.6 31.8 0.0002
1 18,926 27.45 3,984 28.71 1,741 28.15 580 28.43
2 14,903 21.62 3,058 22.04 1,370 22.15 445 21.81
>3 23,651 3431 4,545 3275 1,977 3197 656 32.16
Mean + SD 2.17 £ 1.85 2.08 £ 1.75 204 £ 173 204 +£1.73 19.14 <.0001

Table 2 End-of-life indicators by county of residence

Residence-county type Number of emergency

Number of inpatient

Number of intensive care Ever used Hospice

room visits in last 90 days admissions in last 90 days unit days in last 90 days  hospice enrollment
in last 3 days
Mean + SD Median Mean £+ SD Median Mean &= SD  Median % %
(range) (range) (range)

Total (n = 91,039) 1.32 £ 1.23 1(0.28) 1.35 £ 1.13 1 (0.13) 225 +58 0(0.90) 58.76 16.12
Metropolitan (n = 68,938) 1.32 £ 1.19 1(0.23) 1.34 £ 1.12 1 (0.13) 2.4 £ 6.05 0(0.90) 5997 16.62
Micropolitan (n = 13,877) 1.38 £ 1.3 1 (0.28) 1.34 £ 1.13 1(0.9) 1.8 +4.83 0(0.88) 5597 14.3
Rural (6184) 1.42 + 1.39 1 (0.16) 1.39 + 1.16 1(0.9) 1.73 £5.12 0(0.90) 54.15 14.78
Remote Rural (n = 2,040) 1.41 + 143 1 (0.13) 1.44 £ 1.22 1(0.8) 1.74 £ 5.06  0(0.90) 50.83 14.18
of life. Female patients also had lower inpatient admissions  Discussion

and ICU days as compared to male patients. Higher number
of comorbidities was associated with more ICU days,
hospital admissions, and ER visits, a lower likelihood of
ever using hospice, and with a higher likelihood of hospice
enrollment within 3 days of death. Table 4 presents the
regression coefficients and odds ratios in the multivariate
regression analyses.

The study found that as hypothesized there is a significant
association between county of residence, race/ethnicity and
SES and end of life care for elderly lung cancer patients.
Past research has found a lower percentage of patients in
rural hospitals being treated in ICUs [28] and the level of
ICU care varied across critical access hospitals in rural
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Table 3 End-of-life indicators by race

Race Number of emergency Number of inpatient Number of intensive Ever used  Hospice enrollment in
room visits in last admissions in last care unit days in last hospice last 3 days
90 days 90 days 90 days
Mean = SD Median Mean + SD Median Mean £+ SD Median %o %o
(range) (range) (range)
Total (n = 91,039) 1.32 £ 1.23 1(0.28) 1.35 £ 1.13 1(0.13) 225+£58 0(0.90) 58.76 16.12
Other (n = 10,306) 1.5+ 133 1(0.18) 147 £1.19 1(0.8) 2.86 £ 6.77 0 (0.90) 50.79 14.7
Non-Hispanic White 1.3+ 122 1(0.28) 1.33 £ 1.12 1(0.13) 2.17 £5.66 0 (0.90) 59.78 16.28
(n = 80,733)
Table 4 Regression coefficients/odds ratios for end-of-life indicators
Number of emergency room  Number of inpatient Number of intensive care unit Ever used Hospice
visits in last 90 days admissions in last 90 days days in last 90 days hospice enrollment in
(coefficients)® (coefficients)® (coefficients)® last 3 days
(odds (odds ratio)
ratio)
Residence-county type
Remote 0.07%* 0.02 —0.41%** 0.71 %% 0.91
rural
Rural 0.08%** —0.01 —0.38*** 0.81#%%* 0.94
Micropolitan  0.06%*** —0.02* —0.28*** 0.86%#* 0.87%%*
Metropolitan Reference Reference Reference Reference Reference
Age
>85 years —0.12%%* —0.2%** —0.52%%** 1.297%%%* 0.77%%%*
75-84 years  —0.09%** —0.09%** —(. 2% 1.17%%* 0.877#%%*
65-74 years Reference Reference Reference Reference Reference
Sex
Female —0.003 —0.01* —0.13%** 1.22%%% 0.88%%*
Male Reference Reference Reference Reference Reference
Race/ethnicity
Other® 0.13%%* 0.07%%%* 0.2 %% 0.7 0.85%#*
Non- Reference Reference Reference Reference Reference
Hispanic
White
Socioeconomic status
Very low 0.06%** 0.127%%%* 0.08 0.93%* 0.83%*
Low 0.001 0.03* —0.03 0.95 0.86%*
Average —0.02* 0.004 —0.09* 0.99 0.96
High —0.009 0.003 —0.11%** 0.99 0.95
Very High Reference Reference Reference Reference Reference
Comorbidity
0 Reference Reference Reference Reference Reference
1 0.32%%% 0.427%%%* 0.59%%* 0.76%*%* 1.4%%%
2 0.5%%* 0.63%%%* 0.927%%* 0.64#%%* 1.62%%*
>3 0.717%%* 0.85%#* 1.28%%* 0.53 %% 1.97%%*

* Significance at 0.05; ** significance at 0.001; *** significance at 0.0001

 Individuals who are not non-Hispanic Whites

® The regression coefficient for one level of one covariate is the expected difference in log count between this level and the reference level

@ Springer



J Community Health (2014) 39:1012-1019

1017

communities and the availability of certain ICU equipment
and specialists was limited in some of these hospitals [29].
Our study found that urban lung cancer patients had more
ICU days in the last 90 days of life, as compared to resi-
dents of rural, remote rural and micropolitan counties,
indicating that urban residents are likely to receive a higher
intensity of care in the last months of life and may be
reflecting higher availability of ICU services in urban areas
as shown in past studies [28, 29].

The study also found that residents of rural, remote rural
and micropolitan counties had higher ER visits indicating
poorer quality of end-of-life care. Whereas, there were no
significant differences between rural and remote, rural and
urban residents in terms of inpatient utilization in the last
3 months of life, residents of micropolitan counties had
fewer inpatient admissions compared to metropolitan res-
idents, indicating that metropolitan residents may be
receiving higher intensity of care in their last months of
life, compared to micropolitan residents. The study also
examined two indicators of quality of end of life care
related to hospice use: ever used hospice and hospice
enrollment for the first time within 3 days of death. Urban
residents were more likely to have ever used hospice as
compared to residents of rural, remote rural and micro-
politan counties. This greater hospice utilization in urban
areas may be reflecting the greater availability of hospice
services in urban areas as noted in past research [21, 22].
Disparities in hospice use among rural residents were
documented in an earlier study of Surveillance Epidemi-
ology and End Results (SEER) Medicare data
(1973-1996). The study found that rural residence was
associated with later hospice enrollment [18].

The study also found that age, race/ethnicity and co-
morbidity were all significantly associated with ER, ICU
and inpatient utilization, with younger age (below 75 years
of age), higher co-morbidity status and minority status
being associated with higher utilization. Racial minority
patients were less likely to have ever used hospice care or
be first enrolled in hospice in the last 3 days of life. SES
was also significantly associated with end of life care. Lung
cancer patients with very low SES had more ER visits and
inpatient days in the last 90 days of life and were less likely
to ever use hospice or be first enrolled in hospice care in
the last 3 days of life, as compared to those who had very
high SES. In general, these findings indicate lower access
to end of life care for very low SES patients, as compared
to very high SES patients, and for race/ethnic minority as
compared to White lung cancer patients.

Female patients were more likely to have ever used hos-
pice and less likely to be first enrolled in hospice in the last
3 days of life. Female patients also had lower inpatient and
ICU utilization as compared to male patients, but there were
no gender differences in ER visits in the last 90 days of life.

This indicates that female patients are likely to receive less
intensive treatment at the end of life than male lung cancer
patients. A higher number of co-morbidities was associated
with lower likelihood of ever using hospice, but higher
likelihood of hospice enrollment within 3 days of death.

This study generally corroborates the findings from past
research. A study of colorectal and lung cancer patients
using SEER Medicare data (1973-1996) found that male,
non-White, and rural patients had later hospice enrollment
[18]. As found in this study, Smith et al. [30] found lower
enrollment in hospice among nonWhites than Whites. They
also found that compared to Whites, a higher proportion of
Blacks and Asian patients were hospitalized two or more
times, spent more than 14 days hospitalized, and were
admitted to the ICU in the last month of life. Another study
found lower hospice enrollment rate among Blacks versus
non-Blacks in a sample of Medicare patients with cancer
[31]. White patients with advanced cancer were also found
to be more likely than black patients to receive the end-of-
life care they initially prefer. End-of-life discussions were
not associated with care for black patients, indicating a
need to improve physician-patient communication [32].
Older age (>75 vs. <75), female gender, and black (vs.
nonblack) race have all found to be associated with higher
likelihood of late hospice enrollment [31]. Further, a study
of death certificates and Medicare data from 2002 showed
that the use of hospice was consistently higher in men
within a given race, and that blacks were less likely than
whites to use hospice for all conditions [33].

The study has some limitations due to the data used.
Medicare claims data do not contain information regarding
services not covered by, or billed to Medicare or infor-
mation for beneficiaries enrolled in Medicare Advantage
plans. However, the majority of Medicare beneficiaries
(80 %) are in the traditional fee-for-service program.
Therefore, it is expected that the data will represent 80 %
of the population of elderly cancer patients. In addition,
claims data do not have detailed clinical information,
including functional impairments that may influence end-
of-life care. The study sample included only lung cancer
patients who were 66 years of age and older. Therefore the
findings may not be generalizable to Medicare recipients
with other cancers and those lung cancer patients who are
younger than 66 years of age. However, this study con-
tributes to the literature by using a national sample of data
to examine the relationship between county of residence,
race, and SES with multiple measures of end-of-life care
quality among older US adults with lung cancer and
demonstrates that rural residents with lung cancer have
limited use of hospice compared to urban residents. The
study also highlights disparities in end-of-life care,
including ER use, inpatient care, and ICU use among
racial/ethnic minority patients and those of lower SES.
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In conclusion, this study found empirical evidence that
geographic and racial disparities in end of life care exist for
elderly lung cancer patients. This study adds to a growing
body of literature documenting disparities in access to care
and outcomes based on place of residence, SES and race.
Further research should explore possible causes for the
observed disparities that can lead to targeted efforts to
address access barriers to optimal end of life care for these
groups of lung cancer patients. The perspectives of a
diverse group of stakeholders including patients, families,
and providers, as well as structural and financial barriers
that make it difficult for patients to receive adequate and
timely end-of-life care, should be considered while
designing policy options.

References

1. Foley, K., & Gelband, H. (Eds.). (2001). Improving palliative
care for cancer. Washington, DC: National Academy Press.

2. Field MJ, Cassel CK, eds. (1997). Committee on Care at the End
of Life, Institute of Medicine. Approaching Death: Improving
Care at the End of Life. Washington, DC: National Academy
Press.

3. American Cancer Society. Choices for palliative care. http://
www.cancer.org/treatment/understandingyourdiagnosis/advanced
cancer/advanced-cancer-palliative-care. Accessed February 5,
2013.

4. Fisher, E. S., Wennberg, D. E., Stukel, T. A., Gottlieb, D. J.,
Lucas, F. L., & Pinder, E. L. (2003). The implications of regional
variations in Medicare spending. Part 1: The content, quality, and
accessibility of care. Annals of Internal Medicine, 138(4),
273-287.

5. Hanchate, A., Kronman, A. C., Young-Xu, Y., Ash, A. S., &
Emanuel, E. (2009). Racial and ethnic differences in end-of-life
costs: Why do minorities cost more than whites? Archives of
Internal Medicine, 169(5), 493-501.

6. Barnato, A. E., Herndon, M. B., Anthony, D. L., et al. (2007). Are
regional variations in end-of-life care intensity explained by
patient preferences? A study of the US Medicare population.
Medical Care, 45(5), 386-393.

7. Bolin, J. N., Phillips, C. D., & Hawes, C. (2006). Urban and rural
differences in end-of-life pain and treatment status on admission
to a nursing facility. American Journal of Hospice and Palliative
Care, 23(1), 51-57.

8. Connor, S. R. (2009). US hospice benefits. Journal of Pain
Symptom Management, 38(1), 105-109.

9. National Hospice and Palliative Care Organization (NHPCO).
(2012). NHPCO Facts and Figures 2012. Alexandria, VA: National
Hospice and Palliative Care Organization. http://www.nhpco.org/
sites/default/files/public/Statistics_Research/2012_Facts_Figures.pdf.
Accessed February 5, 2013.

10. Carlson, M. D., Morrison, R. S., & Bradley, E. H. (2008).
Improving access to hospice care: informing the debate. Journal
of Palliative Medicine, 11(3), 438—443.

11. Rhodes, R. L., Teno, J. M., & Welch, L. C. (2006). Access to
hospice for African Americans: are they informed about the
option of hospice? Journal of Palliative Medicine, 9(2), 268-272.

12. Cherlin, E., Fried, T., Prigerson, H. G., Schulman-Green, D.,
Johnson-Hurzeler, R., & Bradley, E. H. (2005). Communication

@ Springer

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

217.

28.

29.

30.

between physicians and family caregivers about care at the end of
life: when do discussions occur and what is said? Journal of
Palliative Medicine, 8(6), 1176-1185.

Friedman, B. T., Harwood, M. K., & Shields, M. (2002). Barriers
and enablers to hospice referrals: an expert overview. Journal of
Palliative Medicine, 5(1), 73-84.

Fowler, K., Poehling, K., & Billheimer, D. (2006). Hospice
referral practices for children with cancer: a survey of pediatric
oncologists. Journal of Clinical Oncology, 24(7), 1099-1104.
Gozalo, P. L., Miller, S. C., Intrator, O., Barber, J. P., & Mor, V.
(2008). Hospice effect on government expenditures among
nursing home residents. Health Services Research, 43(1 Part 1),
134-153.

Virnig, B. A., Ma, H., Hartman, L. K., Moscovice, I., & Carlin, B.
(2006). Access to home-based hospice care for rural populations:
Identification of areas lacking service. Journal of Palliative
Medicine, 9(6), 1292-1299.

Virnig, B. A., Moscovice, L. S., Durham, S. B., & Casey, M. M.
(2004). Do rural elders have limited access to Medicare hospice
services? Journal of the American Geriatric Society, 52(5),
731-735.

McCarthy, E. P., Burns, R. B., Davis, R. B., & Phillips, R. S.
(2003). Barriers to hospice care among older patients dying with
lung and colorectal cancer. Journal of Clinical Oncology, 21(4),
728-735.

Seferian, E. G., & Afessa, B. (2006). Adult intensive care unit use
at the end of life: A population-based study. Mayo Clinic Pro-
ceedings, 81(7), 896-901.

Sharma, G., Freeman, J., Zhang, D., & Goodwin, J. S. (2008).
Trends in end-of-life ICU use among older adults with advanced
lung cancer. Chest, 133(1), 72-78.

Seow, H., Snyder, C. F., Mularski, R. A., et al. (2009). A
framework for assessing quality indicators for cancer care at the
end of life. Journal of Pain Symptom Management, 38(6),
903-912.

Seow, H., Snyder, C. F., Shugarman, L. R., et al. (2009).
Developing quality indicators for cancer end-of-life care: Pro-
ceedings from a national symposium. Cancer, 115(17),
3820-3829.

Earle, C. C., Park, E. R., Lai, B., Weeks, J. C., Ayanian, J. Z., &
Block, S. (2003). Identifying potential indicators of the quality of
end-of-life cancer care from administrative data. Journal of
Clinical Oncology, 21(6), 1133-1138.

Grunfeld, E., Lethbridge, L., Dewar, R., et al. (2006). Towards
using administrative databases to measure population-based
indicators of quality of end-of-life care: Testing the methodology.
Palliative Medicine, 20(8), 769-777.

Cramer, M. E., Chen, L., Mueller, K. J., Shambaugh-Miller, M.,
& Agrawal, S. (2004). Predictive model to determine need for
nursing workforce. Policy, Politics and Nursing Practice, 5(3),
174-190.

United States Department of Agriculture: Urban Influence Codes.
http://www.ers.usda.gov/data-products/urban-influence-codes.aspx.
Accessed February 5, 2013.

Quan, H., Sundararajan, V., Halfon, P., et al. (2005). Coding
algorithms for defining comorbidities in ICD-9-CM and ICD-10
administrative data. Medical Care, 43(11), 1130-1139.
Wakefield, D. S., Ward, M., Miller, T., et al. (2004). Intensive
care unit utilization and interhospital transfers as potential indi-
cators of rural hospital quality. Journal of Rural Health, 20(4),
394-400.

Freeman, V. A., Walsh, J., Rudolf, M., Slifkin, R. T., & Skinner,
A. C. (2007). Intensive care in critical access hospitals. Journal of
Rural Health, 23(2), 116-123.

Smith, A. K., Earle, C. C., & McCarthy, E. P. (2009). Racial and
ethnic differences in end-of-life care in fee-for-service Medicare


http://www.cancer.org/treatment/understandingyourdiagnosis/advancedcancer/advanced-cancer-palliative-care
http://www.cancer.org/treatment/understandingyourdiagnosis/advancedcancer/advanced-cancer-palliative-care
http://www.cancer.org/treatment/understandingyourdiagnosis/advancedcancer/advanced-cancer-palliative-care
http://www.nhpco.org/sites/default/files/public/Statistics_Research/2012_Facts_Figures.pdf
http://www.nhpco.org/sites/default/files/public/Statistics_Research/2012_Facts_Figures.pdf
http://www.ers.usda.gov/data-products/urban-influence-codes.aspx

J Community Health (2014) 39:1012-1019

1019

31.

32.

beneficiaries with advanced cancer. Journal of American Geri-
atric Society, 57, 153-158.

Miesfeldt, S., Murray, K., Lucas, L., Chang, C. H., Goodman, D.,
& Morden, N. E. (2012). Association of age, gender, and race
with intensity of end-of-life care for Medicare beneficiaries with
cancer. Journal of Palliative Medicine, 15(5), 548-554.
Loggers, E. T., Maciejewski, P. K., Paulk, E., et al. (2009). Racial
differences in predictors of intensive end-of-life care in patients

33.

with advanced cancer. Journal of Clinical Oncology, 27(33),
5559-5564.

Connor, S. R., Elwert, F., Spence, C., & Christakis, N. A. (2008).
Racial disparities in hospice use in the United States in 2002.
Palliative Care, 22, 205-213.

@ Springer



	Disparities in End of Life Care for Elderly Lung Cancer Patients
	Abstract
	Introduction
	Methods
	Results
	Discussion
	References


