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Abstract

This study expands current knowledge of factors associated with initiation of hospice care by
examining prehospice patterns of medical care leading to Medicare hospice use and the
relationships to hospice episode characteristics. Data from the Atherosclerosis Risk in
Communities (ARIC) study cohort offer the ability to control for measures that are not available in
Medicare claims data, including marital status, nursing home residency, and education. For 1248
ARIC participants who used hospice (2006—-2012), participant level trends in the number of
hospital days per 30-day period over the year prior to hospice initiation were generated using a
fixed-effects model. Logistic regression was used to estimate the associations between increasing
hospital use over the year prior to hospice enrollment with key patient characteristics (diagnosis,
age, and comorbidity) and episode characteristics (short hospice stay ending in death, long hospice
stay, and live discharge). Participants with severe comorbidity (measured as a Charlson
comorbidity index score greater than 5) had higher odds of increasing hospital use prior to hospice
(odds ratio [OR] = 3.28, confidence interval [CI] = 2.25-4.78). Increasing hospital use did not
vary by diagnosis but was associated with reduced odds of a live hospice discharge (OR = 0.55, CI
= 0.34-0.88) or long stay in hospice (OR = 0.44, Cl = 0.24-0.79) and increased odds of a short
stay in hospice (OR = 1.92, Cl = 1.36-2.71). The evidence that care patterns prior to hospice use
are associated with hospice outcomes could facilitate development of interventions to improve
timely hospice referral.
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Introduction

Hospice use improves the quality of end-of-life care.” In 2011, the National Hospice and
Palliative Care Association estimated almost half (44.6%) of all deaths in the United States
were under the care of hospice; however, about one-third of hospice beneficiaries did not
enroll until their last week of life. Although a short hospice episode is not necessarily an
indication of delayed use, many families perceive the timing of hospice enrollment as late,
and this perception is more common with stays of less than 4 weeks.- The perception of
delayed hospice enrollment is associated with more unmet needs, higher reported concerns,
and lower satisfaction. Factors associated with hospice episode length or live discharge may
inform strategies for timely initiation of hospice care, improving patient satisfaction and
quality of life.

Health service use preceding hospice is associated with hospice episode length. Of
beneficiaries enrolling in hospice in the last 3 days of life, 40% of episodes are preceded by
hospitalization with intensive care days. After controlling for patient characteristics,
hospice patients with the hospital or emergency department as their preadmission setting are
more likely to experience a hospice stay of less than 1 week compared to those entering
hospice from outpatient or long-term care settings. Diagnosis is a predictor of both patterns
of care and hospice episode characteristics; cardiovascular disease (CVD) is associated with
short stays in hospice, while patients with dementia are more likely to have long stays.™ In
addition, patients with heart failure are more frequently referred to hospice from hospitals
and nursing facilities compared to patients with advanced cancer.

Although health services utilization preceding hospice is associated with hospice episode
length, this relationship has not been explored in the context of care trajectories. This study
uses data from a longitudinal cohort study to describe the intensity of hospitalization over
the year before the initial hospice episode and examines the association of those trends with
patient and hospice episode characteristics (length of episode and live discharge). An
examination of prehospice patterns of hospitalization and association of these patterns with
hospice episode length or live discharge may provide insights for improving the timeliness
of hospice referral.

In our conceptual framework, intensity of care over the year prior to hospice is a determinant
of hospice episode length, which impacts outcomes of care, including patient and care-giver
satisfaction with care. Among possible measures of care intensity (eg, cost, emergency
department visits, or intensive care unit use), hospital days are an important indicator
because of their association with lower quality of life and higher mortality. —,
Hospitalizations expose frail elderly to risks of nosocomial infections, delirium, pressure
ulcers, falls, functional decline, and other adverse events. We hypothesize 2 relationships
while controlling for other observed characteristics: (1) trends in hospitalization will differ
by primary hospice diagnosis (eg, cancer, dementia, CVD, chronic obstructive pulmonary
disease [COPD], or other conditions), comorbidity, and age; and (2) hospice episode
characteristics including length of hospice episode (short vs long) and live discharge will
differ by the trend in hospitalization prior to hospice initiation.
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This retrospective study utilized longitudinal cohort data from the Atherosclerosis Risk in
Communities (ARIC) study.' In 1987 to 1989, the ARIC study began follow-up of 15 792
participants aged 45 to 64 years, selected by probability sampling from 4 communities:
Forsyth, North Carolina; Minneapolis, Minnesota; Jackson, Mississippi; and Washington
County, Maryland. Institutional review boards provided approval. Data sources included
ARIC baseline data (ARIC center, race, education level, birthdate, and gender); annual
follow-up (AFU) telephone interview (marital and nursing home status); data from the
Centers for Medicare & Medicaid Services (CMS) including enrollment, claims, Chronic
Conditions Warehouse, and Medicare Provider and Analysis Review inpatient records; and
information on hospitalizations from ARIC hospital surveillance (including hospitalizations
for Medicare advantage enrollees or veterans).

This analysis identified hospice users using 2006 to 2012 Medicare hospice claims retaining
only the first hospice episode in the period for each participant. Nonblack and nonwhite race
groups were excluded due to small numbers (n = 3) for a final sample of 1248. A subgroup
analysis using 791 Medicare fee-for-service (FFS) enrollees included additional claims
information on nursing home use and chronic conditions at the time of hospice initiation. We
analyzed only Medicare hospice services due to lack of data on hospice services provided by
Medicaid, the Veteran’s Administration, or private sources.

Prehospice and Hospice Episode Outcome Measures

Covariates

Intensity of care was measured using days hospitalized over the 360 days prior to hospice
admission; days hospitalized (including observation stay days) were allocated into 12
periods of 30 days each, resulting in 12 observations per participant for the trend analysis.
Short hospice episode was defined as an episode of 7 days or less prior to death; long
hospice episode was defined as >180 days.’ A dichotomous indicator of a live discharge
from hospice was constructed.

Mutually exclusive diagnosis categories were assigned by the primary or secondary
International Classification of Diseases, Ninth Revision (ICD-9) diagnosis codes on hospice
claims including dementia (331-335, 290-294, 797), CVD (390-439), cancer (140-239,
258, 795-796, 511.81, 789.51), COPD (490-496), and other. The secondary /CD-9 code
was only used for those initially assigned to “other” by the primary code. Additional patient
covariates included gender (1 if female, 0 otherwise), age (65-74, 75-84, 85, or older), race
(black or white), marital status (1 if married, O otherwise), education level (less than high
school vs high school equivalent degree or higher), nursing home status, and comorbidity.”
Nursing home residency was defined by self- or proxy report during the AFU prior to
hospice enrollment. The Charlson comorbidity index (CCI) was generated using software
from the Agency for Healthcare Research and Quality to analyze hospitalization claims
(Medicare and non-Medicare) from 2005 to 2012; weights for constructing the score were
applied from the CCI. The CCI scores greater than 5 defined severe comorbidity.
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The FFS beneficiaries were identified as those with enrollment in Medicare part A and part
B but no Medicare advantage enrollment at the time of hospice entry (N = 794). The FFS
subsample analysis utilized different measures of comorbidity and nursing home status. For
this subsample, instead of using the CCI, the comorbidity score was defined as a binary
indicator of more than 5 chronic conditions ever indicated in the Chronic Conditions
Warehouse (1999-2013) within 6 months of hospice admission. The FFS nursing home
admissions (skilled and long term) less than 60 days prior to hospice admission were
identified using procedure and place of service codes from carrier claims, following a
validated process with a sensitivity of 96.7%.

Statistical Design and Analysis

Results

Patient-level trends were defined by regressing the number of hospital days on person and
time fixed effects plus their interaction, with the constant restricted to 0. Participants with no
hospitalizations in the year prior to hospice were not included in the trend analysis (n = 290).
A binary indicator for a significant (P < .05) and positive trend was included in subsequent
models as the key variable of interest.

Five logistic regression models were used to predict 5 outcomes: any hospitalizations in the
study period, a significant and positive trend in hospital use given any hospitalization, short
hospice stay, a long hospice stay, and live discharge from hospice. All models controlled for
patient characteristics (diagnosis, age, marital status, nursing home status, site/race, and
comorbidity) and the available combinations of race and center, though racial diversity was
present in only 1 of the 4 ARIC centers (Forsyth County, North Carolina). Participants with
no comorbidity data due to no hospital visits (N = 97) or only observation stays (N = 3) in
the year prior to hospice initiation were assigned a CCI score of 0, and an indicator for
missing comorbidity was added to the model (1 if missing, 0 otherwise).

Table 1 provides descriptive statistics for the sample in total, subsample of FFS
beneficiaries, and by diagnosis group. Of 1248 hospice users, the primary or secondary
qualifying hospice diagnosis was listed as cancer in 40%, CVD in 20%, dementia in 13%,
and COPD in 6%. The 21% other hospice qualifying diagnoses included indications of
diseases of the respiratory and genitourinary systems as well as nutritional and metabolic
disorders including frailty, failure to thrive, weight loss, and diabetes. About two-thirds of
the sample had severe comorbidity (Charlson score of greater than 5) with a mean Charlson
score of 6.37 in the sample. Using the Chronic Conditions Warehouse measure, 59% of the
FFS subsample had more than 5 conditions.

Overall, 25% of the participants initiated hospice within 7 days of death, whereas 15%
experienced hospice stays longer than 180 days (Table 1). The median and mean initial
hospice episodes were 26 and 85 days, respectively. Live discharges occurred in 23% of
hospice episodes; this percentage reached 42% in the CVD diagnosis group. About half of
hospice episodes for the sample occurred in freestanding facilities, whereas 1 in 3 occurred
in for-profit facilities.
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Patterns of Care Prior to Hospice

In the year before hospice, 23% of hospice users had no hospitalization; this proportion was
highest in the dementia diagnosis group at 35% (Table 1). In the COPD diagnosis group,
25% of participants had a trend of increasing hospital use, compared to 20% in the CVD
group, 18% in the other and cancer groups, and 10% in the dementia group. For participants
with a hospitalization in the period, 3 patterns of hospital use by 961 participants emerged
(Figure 1). Over the year before hospice, 220 participants had positive (increasing) trends in
hospital use, whereas 741 had nonsignificant (n = 732) or negative trends (n = 9). Among
those with significantly positive trends, hospital use increased at a rate of 0.5 to 2.4 inpatient
days per 30-day period, with larger increases occurring over the 6 months prior to hospice.
All 3 groups experienced an average increase in hospital use during the month prior to
hospice.

Full Sample Analysis

Table 2 provides results from the 2 regressions assessing factors associated with any hospital
use and significantly increasing hospital use during the study period. Factors significantly (P
< 0.05) positively associated with any hospital admission (including observation stays) were
a qualifying diagnosis of COPD relative to dementia (odds ratio [OR] = 3.06, confidence
interval [CI] = 1.37-6.87), severe comorbidity (as measured by the CCI; OR =6.20, Cl =
4.41-8.71), and high school education (OR = 1.48, Cl = 1.07-2.05). For hospice users with
at least 1 hospital admission in the study period, severe comorbidity was associated with
increasing hospital use (OR = 3.28, Cl = 2.25-4.78). Age-group was also significant, with
age older than 85 years associated with reduced odds relative to those under 75 years (OR =
0.46, Cl = 0.26-0.83). The FFS status was associated with reduced odds of increasing
hospital use (OR = 0.64, Cl = 0.45-0.92).

Table 3 shows results from the regressions assessing factors associated with hospice episode
outcomes. Any hospital admission and increasing hospital use were associated with
increased odds of a short hospice stay (OR =2.90, Cl = 1.72-4.89 and OR = 1.92, Cl =
1.36-2.71, respectively). A hospice qualifying diagnosis of CVD or other diagnosis
increased the odds of a short stay relative to dementia (OR = 1.92, Cl = 1.10-3.34 and OR =
2.50, Cl = 1.47-4.23, respectively). Among patient characteristics, the odds of a short stay
were reduced for those who were married (OR = 0.65, ClI = 0.46-0.93) or in a nursing home
(OR =0.36, Cl =0.13-0.99).

Any hospital admission and increasing hospital use were associated with reduced odds of a
long hospice stay (OR =0.39, ClI = 0.25-0.59 and OR = 0.44, Cl = 0.24-0.79, respectively),
as was a diagnosis of CVD or cancer relative to dementia (OR = 0.45, ClI = 0.25-0.80 and
OR =0.38, Cl =0.22-0.63, respectively). Married participants had increased odds of long
hospice stay (OR = 2.04, Cl = 1.39-3.01). Persons in a nursing home at the last telephone
interview prior to hospice initiation had odds of a long hospice stay 2.5 times higher than
nonnursing home residents (OR = 2.54, CI = 1.14-5.68). Similarly for live discharge, odds
were significantly decreased for those with a hospital admission or increasing hospital use
(OR =0.33, Cl =0.21-0.52 and OR = 0.55, Cl = 0.35-0.87, respectively). For those with
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cancer, older than 85 years, or missing comorbidity score, odds of a live discharge were
reduced by more than half.

Site and race were also significantly associated with length of hospice episode and discharge
status; for example, compared to Washington County participants (all white), Jackson
participants (all black) had significantly increased odds of a long hospice stay and live
discharge but reduced odds of a short stay. Correlation with location (eg, a limited number of
hospice providers in the area) may have obscured the effect of hospice provider
characteristics (profit status and freestanding status), which were not significant.

Fee-for-Service Subsample Analysis

This analysis utilized a claims-based measure of nursing home admission rather than
residency, which identified an admission in the 60 days prior to hospice use for 28% of FFS
hospice users (compared to only 3.3% nursing home residents identified by AFU telephone
interview, usually within a year prior to hospice initiation). Estimated ORs (Table 4) for the
effect of being in a nursing home were not significant in any of the models, possibly due to
the smaller sample size (N = 791). However, persons having a nursing home admission
within 60 days prior to hospice were more likely to have short stays and less likely to be
discharged alive, which was different than the effect of nursing home residency in the full
sample analysis. For the other variables, the estimated associations in the FFS analysis were
similar to the full sample.

Discussion

Trends in hospital use over the year prior to hospice initiation are associated with hospice
length of stay and live discharge. The odds of a short hospice stay were significantly higher
for hospice patients who experienced increasing hospital use. Increasing hospital use was
also associated with reduced odds of a long stay in hospice or a live discharge from hospice.
These results were robust in the FFS subsample analysis using different measures of
comorbidity and nursing home status. Associations of other factors (hospice qualifying
diagnosis, nursing home status, marital status, age, and community residence) with hospice
episode characteristics were generally consistent with existing studies; however, we failed
tofind evidence that the trends in hospital use in the year prior to hospice initiation are
different for different diagnosis groups conditional on having a hospital admission in the
study period. This null result warrants further study potentially using alternative definitions
of care intensity and incorporating outpatient and emergency department use.

The association of hospital use with hospice outcomes may inform policies or practices
aiming to improve the timing of hospice initiation. Prior research has shown utilization of
high-intensity services in the days prior to hospice admission is more likely for users with
short hospice episodes, and our results suggest that this pattern of high-intensity care among
those with short hospice stays may develop over the year preceding hospice use.» Currently,
Medicare beneficiaries are required to forgo curative care in order to enroll in hospice. As a
result, the association of increasing time in the hospital with a short hospice stay may occur
as patients, caregivers, and clinicians elect to try all available treatments before defining a
patient as terminally ill and subsequently choosing hospice care when death is imminent.
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Other beneficiaries may be relatively healthy initially but experience a sharp decline in
health that results in hospitalization and transfer to hospice, with death following shortly
after. Uncertainty among clinicians regarding prognosis and life expectancy may also
contribute to short hospice stays.

Although a short stay in hospice is not always an undesirable or preventable outcome, our
study suggests that trends in hospital use may be useful for interventions improving the
timing of hospice for those with a stay that is too short to meet the needs of the patient. The
CMS is currently implementing the Medicare Care Choices Model, a demonstration project,
which would allow hospice-like support services as a concurrent care strategy for patients
who wish to continue curative therapy. Given this option, patients who are experiencing an
increasing need for care may wish to receive this limited package of hospice support
services earlier in the trajectory of care. Increasing hospital use in Medicare patients may be
an indicator that a conversation about end-of-life care is warranted, if not begun already.
These trends may be used to identify subsets of potential hospice users earlier in the
trajectory of care, providing better quality of life and patient and caregiver satisfaction.

There is also a concern that hospice is initiated too early in the care trajectory, resulting in a
live discharge. Among Medicare FFS hospice beneficiaries, about 18% of discharges are live
and 1 in 4 of those discharged alive are hospitalized within 30 days. The analysis in this
article suggests that initiating discussions with patients with increasing intensity of care has
the potential to improve the timing of hospice while reducing the proportion of live
discharges in the population of hospice users.

The ARIC sample of Medicare enrollees from 4 communities is not nationally
representative. For example, only 13% of ARIC hospice users were older than 85 years
during the study period, compared to about 40% of hospice users in the United States. As
with most hospice analyses, potentially relevant factors like caregiver availability or
characteristics were not available. Furthermore, this analysis did not consider the care
patterns of those who did not use hospice, which precludes the evaluation of causal
relationships with hospice initiation. Despite these concerns, ARIC data provide individual
characteristics not available via traditional sources of claims data including education and
marital status as well as more complete hospitalization information. The inclusion of these
variables reduces potential bias due to omitted variables.

Conclusion

This study provides novel information about trends in hospital use over the year prior to
hospice initiation. The results suggest that prehospice patterns of care, specifically
increasing intensity of inpatient services, may be a useful indicator for clinicians to identify
patients and caregivers for whom a discussion about patient and family goals for care may
be appropriate. Further study of prehospice patterns of care may inform the development of
policies that will improve the timing of hospice enrollment and maximize the benefits of
hospice care.
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Figure 1.

Trends in hospital use over the year prior to hospice admission by pattern of care (961 with
at least 1 hospitalization during the year prior to hospice enrollment). Participants with no
hospital days in the time period are excluded. Those with hospital days are grouped by trend
in hospital use. Not all participants have a hospitalization in each 30-day period, so the
average number of days per user per period is less than the average length of hospital stay in
sample (6 days).
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