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Abstract

Background—Hospice, a patient-centered care system for those with limited life expectancy, is
important for enhancing quality of life and is understudied in integrated healthcare systems.

Methods—Retrospective, cohort study in the national U.S. VA Health Care System composed of
21,860 decedents with advanced stage lung cancer diagnosed from January 2007-June 2013.
Trends over time, geographic regional variability, and patient and tumor characteristics associated
with hospice use and the timing of enroliment were examined. Multivariable logistic regression
and Cox proportional hazards modeling were utilized.

Results—From 2007-2013, 70.3% of decedents with advanced stage lung cancer were enrolled
in hospice. Among patients in hospice, 52.9% were enrolled in the last month of life and 14.7%
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were enrolled in the last three days of life. Hospice enrollment increased (Adjusted Odds Ratio
(AOR)=1.07, p<0.001), while mean time from cancer diagnosis to hospice enrollment decreased
by 65 days (32% relative decrease) (Adjusted Hazard Ratio=1.04, p<0.001). A relative decrease in
late hospice enrollment was observed in the last month and last three days of life of 7%
(AOR=0.98, p=0.04) and 26% (AOR=0.95, p<0.001), respectively. The Southeast region of the
U.S. had both the highest rate of hospice enrollment and lowest rate of late enrollment. Patient
sociodemographic and lung cancer characteristics were associated with hospice enroliment.

Conclusions—Among patients with advanced stage lung cancer in the VA Health Care System,
overall and earlier hospice enrollment increased over time. Considerable regional variability in
hospice enrollment and persistence of late enrollment suggests opportunities for improvement in
end-of-life care.
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Introduction

According to National Comprehensive Cancer Network guidelines, early enrollment in
hospice maximizes potential benefits and should be emphasized.! Regarding the timing of
referral, patients become eligible when their life expectancy is < six months, and physicians
and policy experts indicate that patients should ideally spend about 2-3 months in
hospice.2~* Despite this guidance, hospice referrals often occur too late in the disease
trajectory to improve quality of life (QOL) for patients with cancer.?

More recently, use of hospice and earlier enrollment have become important quality metrics
in cancer care,%7 as enrollment can improve physical and psychological symptoms, enhance
caregiver well-being, and reduce hospitalizations and in-hospital deaths.82 Hospice use
among Medicare beneficiaries is increasing, but late enrollment, defined as the last three
days of life, more than doubled from 2000 to 2009.10 Other trends observed underscore the
continued use of aggressive treatment at the end-of-life including: increased hospitalizations,
transitions in care and intensive care unit admissions.19 Similarly, a Dartmouth Atlas report
among Medicare beneficiaries with cancer noted an increase in those who saw ten or more
physicians or were receiving life-sustaining treatments in the last month of life.11

In addition to these trends, considerable geographic region variabilityl2 in hospice use
exists, even among academic and National Cancer Institute-designated medical centers.11
Mechanisms that contribute to these regional trends are not well understood, but are unlikely
to be explained by patient preferences.® Early hospice enrollment and reduced use of high-
intensity end-of-life care are both associated with improved patient and family perceptions
of the quality of care.1415 In an effort to improve end-of-life care, the Veterans Health
Administration (VVA) has created a Hospice and Palliative Care Program Office and
mandated that all medical centers have a palliative care consultation team. The VA instituted
a Comprehensive End-of-Life Care Initiative (CELC) designed to increase access to
palliative care services and local facility collaboration with community hospice programs.16
Aspects unique to VA healthcare, such as the financial structure, may contribute to improved
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hospice use as financial incentives for high-intensity care are absent.1” Veterans may also
receive concurrent disease-modifying treatment while in hospice,18 contrary to non-VA
Medicare patients, which may affect enrollment. Although a sizable percentage of Veterans
with cancer were reported to receive hospice care in 2012,19 trends in use including the
timing of enrollment are unexplored. We analyzed temporal and regional trends in hospice
use, timing of enrollment, and patient characteristics that contribute to use in this national,
integrated healthcare system. The study cohort was comprised of patients with advanced
stage lung cancer, as this is the leading cause of cancer death among both men and women
in the U.S.

In this retrospective cohort study, we identified all decedents with advanced stage lung
cancer (stage 111B & 1V) diagnosed from January 2007-June 2013 using the Veterans Affairs
Central Cancer Registry (VACCR).20 Patients with non-primary lung cancer or unknown
stage or histology were excluded. The VACCR receives and stores information on cancer
diagnosis and treatment compiled by local cancer registry staff at each of the 132 VA
Medical Centers that diagnose and/or treat Veterans with cancer. VACCR staff carry out case
identification and abstraction of variables adhering to the standards of the Commission on
Cancer.2! Registry data include extensive demographics, cancer identification, disease
staging, and treatment received among other variables. Sociodemographic characteristics at
the time of lung cancer diagnosis were also compiled from the VA Corporate Data
Warehouse which is a centralized clinical data storage platform.. Cancer specific
characteristics, such as stage, were determined by VACCR registrars using the American
Joint Committee on Cancer staging system. See the Supplementary Material for additional
details regarding patient characteristics, facility regions and disease-modifying treatments
received. (VA-IRB approval #00010985)

Hospice Use

Date of hospice enrollment was determined utilizing several sources including VA Fee Basis
files through bed section codes, clinic stop codes and ICD-9 CM codes.1® For care
purchased external to the VA, we used VVA-Purchased Care claims files via visit or Health
Care Finance Administration (HCFA) codes.1® We used Medicare claims data through the
Medicare hospice file data set using Part A and B claims.19 The VA Medicare hospice file
was available through December 2013 and given potential billing delays after date of receipt,
the cohort was censored to those diagnosed before June 30, 2013.

Statistical Analysis

Descriptive statistics were used to characterize patient characteristics by hospice enroliment,
continuous data are presented as mean * Standard Deviation (SD) or median (interquartile
range-IQR) and categorical variables as proportions. Patient characteristics associated with
enrollment or late hospice enrollment were analyzed using multivariable logistic regression
with backward stepwise selection, the final models adjusted for age, sex, race/ethnicity,
marital status, income, Functional Comorbidity Index (FCI),22 Charlson Comorbidity Index
(CCI),23 cancer stage and histology, and year of diagnosis. Logistic regression was used to
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model hospice enrollment, enroliment in the last month of life, and enrollment in the last
three days of life. Cox proportional hazards was used to model time from cancer diagnosis
to hospice enrollment. Annual trend was estimated using a “year” variable in each model.
All models were adjusted for the same covariates identified in the patient characteristics
models excluding year. Regional differences in hospice use were analyzed using
multivariable logistic regression adjusted for the same covariates identified in the patient
characteristics models, estimated marginal means are presented. The Northeast region was
used as a reference group due to sample size and lowest enroliment. All modeling used
robust standard errors and statistical testing was 2-sided with a threshold of p<.05. All
analyses were done in Stata version 14(StataCorp).

From 2007 to 2013, 21,860 patients died with advanced stage lung cancer in the VA Health
Care System. The mean age was 68 years, 98% were men, 70% were white, 57% were not
married, and 68% were Medicare beneficiaries at the time of cancer diagnosis. (Table 1)
Regarding lung cancer characteristics, 89% had stage 1V disease and 69% had non-small cell
lung cancer (NSCLC). Median survival from cancer diagnosis was 134 days (IQR 51-307
days), and was similar when stratified by year of diagnosis.

In this cohort, 70.3% of patients were enrolled in hospice care. (Table 2) Patients enrolled in
hospice spent a median of 27 days (IQR 8-76) in hospice before death. The mean time from
lung cancer diagnosis to hospice enrollment was 183 days (SD 256.1) (median=86 days
[IQR 27-242]). Among all patients enrolled in hospice, 52.9% were enrolled in the last
month of life and 14.7% were enrolled in the last three days of life. Among hospice
enrollees, 36.6% received radiation with 4.7% beginning radiation after hospice enroliment.
About half (49%), received chemotherapy with 12.5% of these receiving it after hospice
enrollment. Among patients not enrolled in hospice, 33.5% received radiation and 44.5%
received chemotherapy. Among hospice enrollees, 9.9% and 3.9% received chemotherapy in
the last four and two weeks of life, respectively.

Hospice Trends

Overall hospice enrollment increased from 64.9% in 2007 to 70.6% in 2013 (per year
Adjusted Odds Ratio (AOR)=1.07, p<0.001 for trend), a 9% relative increase. (Figure 1)
Mean time from cancer diagnosis to hospice enrollment decreased from 206 days in 2007 to
141 days in 2013 (per year Adjusted Hazard Ratio=1.04, p<0.001 for trend), a 32% relative
decrease. Patients enrolled in the last month of life decreased from 54.7% to 51.1% (per year
AOR=0.98, p=0.04 for trend) a 7% relative decrease. Patients enrolled in the last three days
of life decreased from 17.2% to 12.8% (per year AOR=0.95, p<0.001 for trend) a 26%
relative decrease.

Regional Variation in Use

Regional variability in hospice enrollment existed nationally, which ranged from 63.9% in
the Northeast to 77.0% in the Southeast, these differences were significant (p<0.01). (Table
3) The mean number of days in hospice during the last month of life was significantly
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different across regions and ranged from 18.9 to 20.6 days. Regional variability in the timing
of hospice enrollment was significant; enrollment in the last month of life ranged from
50.0% in the Southeast to 55.6% in the Northeast. Enrollment in the last three days of life
ranged from 11.5% in the Southeast to 17.8% in the Northeast. Chemotherapy receipt in the
last two weeks of life ranged from 11.3 to 13.3% and was not significantly different across
regions. Hospice enrollment trends over time increased similarly across regions.

Patient Characteristics

Hospice enrollment was associated with older age (AOR=1.01, p<0.001), moderate income
compared to low income (AOR=1.12, p=0.002), higher FCI score (AOR=1.02, p<0.001) and
stage (1V) lung cancer (AOR=1.31, p<0.001). (Table 4) Black race (AOR=0.78, p<0.001),
unmarried marital status (AOR=0.80, p<0.001), lower CCI score (AOR=0.98,p<0.001) and
small cell lung cancer (SCLC) (AOR=0.85, p<0.001) or other histology (AOR=0.91,
p=0.03) were all associated with decreased hospice enrollment. Home residence location and
tobacco history were not associated with hospice enrollment. Male sex (AOR=1.76,
p=0.006), higher CCI score (AOR=1.04, p<0.001), and SCLC (AOR=1.23, p<0.001) and
other lung cancer histologies (AOR=1.15, p=0.04) were associated with late hospice
enrollment (<3 days). Older age was associated with decreased likelihood of late hospice
enrollment (AOR=0.98, p<0.001).

Discussion

This is the largest, most comprehensive study conducted examining hospice use in a
national, integrated health system. We observed increased trends in overall and most
importantly, earlier hospice enrollment, among patients with advanced lung cancer over
time. The considerable geographic variability in hospice use and patient characteristics that
were associated with the use and timing of hospice enrollment provide a framework for
focused efforts to enhance utilization. Encouraging trends in timely hospice enroliment were
identified in the VA, however, opportunities for improvement in end-of-life care exist.
Determining healthcare system-related factors that can improve the quality of cancer care,
such as timely hospice enrollment, deserve more attention.

Improvements in overall and timing of hospice enrollment that we observed may be related
to factors unique to the VA system or are products of an integrated healthcare delivery
model.24 VA end-of-life care initiatives, such as the CELC, over the past decade have
affected hospice availability which contributes to utilization.2> More importantly, these VA
initiatives may have contributed to a “culture change” within the system as physician and
hospital practice styles are major drivers of end-of-life care,26:27 as are physicians’ attitudes
regarding hospice referrals.28 Additional aspects of the VA system may increase hospice use
including the lack of financial incentives for aggressive end-of-life care and the ability for
Veterans to receive disease-modifying treatment while in hospice.1® Finally, integrated
healthcare within the VA may enhance the timeliness of hospice enrollment among cancer
patients, as was observed in another integrated system, Kaiser Permanente of Northern
California.?? Patients report issues with care coordination and communication related to
healthcare system disorganization and patients favor integrated care models.32 Breakdowns
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in patient-clinician communication, in non-integrated settings, may contribute to patients’
unrealistic expectations and a desire for aggressive care at the end-of-life,30:31 delaying or
decreasing hospice use.

The decreasing trend in late enrollment we observed is particularly meaningful, as early use
of hospice is lauded as a cancer care quality metric®” and the Center for Medicare and
Medicaid Services has begun implementing nationally-endorsed hospice quality measures
based on the timing of enrollment.3> Despite the potential benefits of hospice enrollment,8:°
Medicare beneficiaries in non-VA settings continue to experience worsening trends in short
hospice stays.1911 Among cancer decedents, hospice enrollment of about two months is
suggested to maximize value and take advantage of the multidisciplinary approach.2
Patients and their families report greater benefits from longer stays, and those of about two
weeks in length have been perceived as coming “too late”.23 While the overall trend in late
enrollment is decreasing within the VA, one in seven patients still experienced <3 days of
hospice care. Short hospice stays may be justified if they are related to sudden medical
deterioration or patient preferences.3® Concurrent use of disease-modifying therapy and their
related toxicities may contribute to sudden deterioration and increased likelihood of short
hospice stays within the VA. Reasons for late hospice enrollment deserve further
exploration, which will likely require analysis of patient-level data.

Despite the systematic organization and culture within the VA, this system was not immune
to the significant geographic variability in hospice use seen in non-VA settings.3” There is a
high concentration of Medicare-certified hospices in the Southeast region of the U.S., which
may contribute to increased use.38 A direct relationship exists between supply and
utilization/intensity of healthcare.3240 This can translate to more aggressive care at the end-
of-life, as hospice use is higher in areas with fewer inpatient hospital beds per capita.*!
Increased end-of-life care intensity is associated with very short hospice stays.#2 Hospital
and physician capacity are highest in the Northeast, among VA and non-VA settings,
potentially contributing to increased end-of-life care intensity.#3 Although, hospice
variability within a health system is not entirely surprising, as variation in use was not
explained by differences in the major components of healthcare infrastructure, instead they
were attributed to local factors such as community leadership on end-of-life issues.*4
Overall, the trends in hospice use we observed were encouraging, and likely contribute to
the reduced aggressive end-of-life care observed in Veterans compared to fee-for-service
Medicare beneficiaries.1’

Patient characteristics impacted hospice enrollment and were similar to non-VA settings,
with a few notable exceptions. Healthcare disparities among black patients in end-of-life
care and use of hospice?® persist in the VA. Higher income is associated with greater use of
hospice,374° likely related to healthcare access. However, extreme economic hardship (i.e.,
limited resources for caregiving) is associated with a preference for comfort care.46 Our
results were mixed regarding income, suggesting income may be a less significant
determinant of end-of-life care when healthcare access is not income-dependent.
Surprisingly, patients with a greater number or more severe comorbidities, via the CCI, were
less likely enrolled and more likely to be enrolled late in hospice potentially demonstrating
the contribution of comorbid disease to unexpected, sudden deterioration in lung cancer
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patients. The timing of comorbidity measurement (e.g., pre-cancer diagnosis) can impact
differences in measured hospice use.#” It’s unknown if patients’ characteristics impact their
care preferences or if clinicians’ referral patterns are biased; however, these patient
subgroups should be targeted for interventions to increase hospice enroliment.

This study has limitations. The VACCR is limited to Veterans who are diagnosed or receive
cancer care within the VVA. Patients enrolled in hospice at the time of their lung cancer
diagnosis were excluded given our objective to study hospice use related to lung cancer,
likely underestimating overall enrollment. Patients who were offered hospice by clinicians,
but chose not to enroll would affect results in unpredictable ways. Reasons for not offering
hospice, from clinicians’ perspectives, were not explored. Place of residence, such as a
nursing home, is associated with short hospice stays and was not studied.*® Regional
differences in hospice enrollment may be partially explained by patients” cultural, religious
or personal beliefs, however, these are unlikely to account for significant variation.13
Regional differences in hospice use may be impacted by availability and patients’ regional
categorization was based on the reporting facility at diagnosis and does not account for
migration.

Within the VA Health Care System, overall and earlier hospice enrollment increased over
time among patients with advanced stage lung cancer. Significant regional variability in
hospice enrollment exists, suggesting opportunities for improvement. Future studies should
focus on identifying regional processes and discrete elements of healthcare systems, such as
financial or service models, that contribute to timely hospice use. Extrapolation of these
elements to settings with decreased or delayed hospice enrollment is essential to reverse the
current dismal trends in end-of-life care.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Figure 1. Trends in Hospice Use and Timing of Enrollment
Panel A. Percentage of patients enrolled in hospice before death increased from 64.9% in

2007 to 70.6% in 2013, a 8% relative decrease (p<0.001 for trend). Panel B. Mean days
from lung cancer diagnosis to hospice enrollment decreased from 206 days in 2007 to 141
days in 2013, a 32% relative decrease (p<0.001 for trend). Panel C. Percentage of patients
enrolled in hospice in the last month of life decreased from 54.7% in 2007 to 51.1% in 2013,
a 7% relative decrease (p=0.04 for trend). Panel D. Percentage of patients enrolled in
hospice in the last three days of life decreased from 17.2% in 2007 to 12.8% in 2013, a 26%
relative decrease (p<0.001 for trend). Trend analyses were adjusted for age, sex, race,
marital status, income, FCI, CClI, cancer stage and histology.
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Table 1

Patient Characteristics at Diagnosis.

Patient Characteristics

Ever Enrolled in Hospice

Not Enrolled in Hospice

n= 15,369 n=6491
Age, years, mean (+SD) 68 (+9.7) 67 (£9.4)
Sex, male 15,091 (98) 6380 (98)
Race
White 11,034 (72) 4376 (67)
Black 2165 (14) 1185 (18)
Other 2125 (14) 917 (14)
Unknown 45 (<1) 13 (<1)
Marital Status
Married 6924 (45) 2505 (39)
Not Married 8421 (55) 3967 (61)
Unknown 24 (<1) 19 (<1)
Income, U.S. dollars
<44,000 5169 (34) 2254 (35)
>44,000-52,999 4881 (32) 1909 (29)
>53,000 5261 (34) 2301 (35)
Unknown 58 (<1) 27 (<1)
Home Residence Location
Urban 10,742 (70) 4530 (70)
Rural 4449 (29) 1833 (28)
Unknown 178 (1) 128 (2)
Medicare Beneficiary, yes 10,933 (71) 3896 (60)
Functional Comorbidity Index (FCI)
None (0) 2627 (17) 1185 (18)
Mild (1-2) 3581 (23) 1489 (23)
Moderate (3-4) 4693 (31) 2024 (31)
Severe (25) 4468 (29) 1793 (28)
Charlson Comorbidity Index (CCl)
None (0) 1990 (13) 749 (12)
Mild (1-2) 4030 (26) 1629 (25)
Moderate (3-4) 3515 (23) 1480 (23)
Severe (=5) 5834 (38) 2633 (41)
Tobacco History
Never 431 (3) 182 (3)
Current 8538 (56) 3720 (57)
Former 5726 (37) 2328 (36)
Unknown 674 (4) 261 (4)
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Patient Characteristics

Ever Enrolled in Hospice

Not Enrolled in Hospice

n= 15,369 n=6491

Cancer Stage

B 1544 (10) 825 (13)

Y, 13,825 (90) 5666 (87)
Cancer Histology

NSCLC 10,661 (69) 4355 (67)

ScLC 2724 (18) 1281 (20)

Other 1984 (13) 855 (13)

Reported as n(%) unless otherwise stated;

Abbreviations: SD= standard deviation,, NSCLC= Non-small cell lung cancer, and SCLC= Small cell lung cancer.
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Hospice Use and Cancer Treatment Received.

All Patients
n=21,860
Ever Enroliment 15369 (70.3)
Hospice days? median (IQR) 27 (8-76)
Timing of Hospice Enrollment?
Cancer diagnosis to enroliment, days, mean (SD) 183 (+256)
Last month of life 8125 (52.9)
Last three days of life 2253 (14.7)
Days per patient, last month of life, mean (SD) 20 (£12)
Cancer Treatments Received?
Radiation therapy 5621 (36.6)
Chemotherapy 7530 (49.0)
Last 4 weeks of life 1514 (9.9)
Last 2 weeks of life 595 (3.9)

Values are n(%) unless otherwise stated;

a . . . .
. Denominator= patients enrolled in hospice;

Abbreviations: IQR= Intra-quartile range and SD= standard deviation.
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Table 4

Patient Characteristics Associated with Hospice or Late Hospice Enrollment.

Patient Characteristics Hospice Enrollment | | ate Hospice Enrollment?

1duosnuey Joyiny 1duosnuen Joyiny 1duosnuey Joyiny
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Adj-OR® (95% Cl)

(<3 last days of life)
Adj-OR& (95% Cl)

Age, years 1.01 (1.01-1.02)¢ 0.98 (0.98-0.99)¢
Sex, male 0.85 (0.68-1.07) 1.76 (1.18-2.63)€
Race
White Reference Reference
Black 0.78 (0.72-0.84) 0.89 (0.78-1.02)
Other/Unknown 0.95 (0.88-1.04) 0.89 (0.78-1.01)

Marital Status

Married Reference Reference
Not Married 0.80 (0.76-0.85)7 0.95 (0.87-1.04)
Unknown 0.51 (0.28-0.93) 1.40 (0.54-3.58)
Income, U.S. dollars
<44,000 Reference Reference

>44,000-52,999

1.12 (1.04-1.20)¢

1.02 (0.91-1.14)

>53,000

0.99 (0.93-1.07)

0.99 (0.89-1.11)

Unknown

1.01 (0.63-1.60)

0.91 (0.43-1.93)

Functional Comorbidity Index (FCI)

1.02 (1.01-1.04)¢

0.99 (0.97-1.01)

Charlson Comorbidity Index (CCl)

0.98 (0.97-0.99)4

1.04 (1.02-1.05)¢

Cancer Stage

1B

Reference

Reference

Ive

1.31 (1.19-1.43)¢

1.10 (0.94-1.28)

Cancer Histology

0.91 (0.83-0.99)¢

NSCLC Reference Reference
SCLC 0.85 (0.79-0.92)9 1.23 (1.10-1.38)¢
Other

1.15 (1.01-1.32)¢

a . . . . . . .
. Adjusted by age, sex, race, marital status, income, FCI, CCI, year of cancer diagnosis, cancer stage and histology;

b . . .
. Analyses included those ever enrolled in hospice;

C. SCLC histology included as stage I1V;

d. p<0.001;

€ p<0.05.

Abbreviations: NSCLC= Non-small cell lung cancer and SCLC= Small cell lung cancer.
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