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Abstract

Objective: To determine whether it is possible to predict, at the time of hospice enrollment, which patients will
die within 6 months.
Design: Electronic health record-based retrospective cohort study.
Setting: Patients admitted to 10 hospices in the CHOICE network (Coalition of Hospices Organized to In-
vestigate Comparative Effectiveness).
Participants: Hospice patients.
Main outcome measures: Mortality at 6 months following hospice admission.
Results: Among 126,620 patients admitted to 10 hospices, 118,532 (93.6%) died within 6 months. In a
multivariable logistic regression model, five characteristics were independent predictors of 6-month mortality.
For instance, patients younger than 65 years were less likely to die within 6 months (odds ratio [OR] 0.64; 95%
confidence interval [CI] 0.45–0.91; p = 0.014). Conversely, male patients were more likely to die within 6
months (OR 1.47; 95% CI 1.05–2.02; p = ;0.036). After adjusting for other variables in this model, there were
several subgroups with a low probability of 6-month probability (e.g., stroke and Palliative Performance Scale
[PPS] score = 50; adjusted probability of 6-month mortality = 39.4%; 95% CI: 13.9%–72.5%). However, 95%
confidence intervals of these 6-month mortality predictions extended above 50%.
Conclusions: Hospices might use several variables to identify patients with a relatively low risk for 6-month
mortality and who therefore may become ineligible to continue hospice services if they fail to show significant
disease progression.

Introduction

S ince the establishment of the Medicare Hospice
Benefit in 1982, use of hospice for end-of-life care has

grown steadily. The number of patients served by hospices
increased from 1,300,000 in 2006 to 1,650,000 in 2012. The
National Hospice and Palliative Care Organization estimates
that 44.6% of patients who died in 2011 received hospice care.1

Most patients enroll in hospice very close to the time of
death. For instance, approximately half will die within 3
weeks and 35.7% of patients die within 1 week. Moreover,

among all patients, the percentage referred to hospice for just
3 days or less doubled over the past decade to 9.8% from
4.6%.2

However, a significant minority of patients (12%–15%)
survive 6 months or more.3,4 Little is known about this
population and how these patients differ from those with a
more abrupt decline. Nor is it known whether hospices might
be able to accurately predict which patients are likely to
survive longer than 6 months.

These questions are important because Medicare eligibil-
ity criteria require patients to have a life expectancy of 6
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months or less if their disease takes its natural course. Hos-
pices must carefully evaluate each patient’s prognosis, and
the patient’s physician must certify that the patient meets this
criterion. However, if physicians and hospices can predict
which patients are likely to have a long survival, they can
more intensely monitor those patients regarding disease
progression. They can also better prepare patients and fami-
lies for discharge if needed. Therefore, the goal of this study
was to define the characteristics of hospice patients that are
associated with a survival of more than 6 months.

Methods

Patient data were extracted from the electronic medical re-
cords of 10 hospices in the CHOICE network (Coalition of
Hospices Organized to Investigate Comparative Effective-
ness).5 CHOICE is a research-focused network of hospices that
all use Suncoast Solutions Electronic Health Record (EHR)
software and that have agreed to share their data for research
purposes. CHOICE projects are defined and approved by a
steering committee comprising leaders from all hospices in the
network. Participating hospice range in size from 400–1700
patients per day and are located in New Mexico, California,
Florida, Pennsylvania, Wisconsin, Michigan, Ohio, Texas (2
hospices), and Kansas/Missouri. All are not-for-profit.

CHOICE obtains data from a data warehouse (Solutions
Intelligence) that participating hospices use for tracking,
quality measurement, and benchmarking. Warehouse data
reside on a secure server that is managed by Suncoast Solu-
tions. Extracted data are then stripped of identifiers in order to
create a Health Insurance Portability and Accountability Act
(HIPAA)-compliant limited dataset that is transferred as an
encrypted file to the University of Pennsylvania for analysis.

Patients were included if they were admitted to a partici-
pating hospice between January 1, 2008 and May 15, 2012.
We first extracted a dataset containing basic demographic
variables (age, gender, race) and diagnoses (admitting diag-
nosis and up to three additional diagnoses). Debility or gen-
eral decline was an allowable terminal diagnosis during the
timeframe of this study and was included as a separate di-
agnostic category.

Coding also included site of care at the time of enrollment
(home, long-term care facility, hospital, hospice inpatient
unit). We also extracted clinical data elements that were
markers of the severity of the illness and the complexity of
care (e.g., presence of pain, use of oxygen, presence of in-
travenous access). We extracted Palliative Performance
Scale (PPS) scores for each patient. The PPS is an 11-point
scale (scored 0–100 in 10-point increments) in which higher
numbers indicate better function.6 Like the Karnofsky Per-
formance Scale, the PPS assesses functional status. However,
unlike the Karnofsky scale, which focuses on ambulation and
self-care, the PPS assesses five domains: (1) ambulation
(range, bed-bound to full); (2) activity (unable to work to
normal); (3) self-care (completely dependent to completely
independent); (4) intake (mouth care only to full diet); and (5)
level of consciousness (drowsy or coma to fully alert).
Scoring proceeds in this order, so that the first categories
(e.g., ambulation, activity) are given the greatest weights. We
initially described the PPS score as a continuous variable. In
subsequent analysis, for ease of interpretation in calculating
predicted survivals we grouped PPS scores into 5 categories

(10–20, 30, 40, 50, ‡ 60) based on previous studies of prog-
nosis in hospice patients.7,8

In examining mortality, we divided the sample into those
who died prior to 6 months and those who were still alive at 6
months. When patients were discharged because they no
longer met hospice prognostic eligibility criteria, we treated
them as if they lived for 6 months. Patients who were dis-
charged for other reasons (e.g., voluntary withdrawal or
transfer to a facility with which the hospice does not have a
contract) were excluded.

To identify potential predictors of 6-month mortality, we
examined each patient characteristic in Table 1 in univariate
logistic regression models. For these and all subsequent
models, we used bootstrapped confidence intervals with 50
replications, and robust standard errors clustered by hospice.
We then considered all potential predictors ( p < 0.25) in a
forward stepwise logistic regression model. We retained
characteristics in the final model if they were independent
predictors of 6-month mortality. Finally, we used that model
to estimate the predicted 6-month mortality of patients in the
sample, stratified by diagnosis and PPS score, and adjusted
for the other characteristics in the model.

In estimating power, we anticipated a sample of at least
118,000 patients and a 6-month mortality rate of 86%. This
would provide adequate power (1 – b = 0.93; a = 0.05) to
detect a 1.3% difference in mortality (15% versus 16.3%),
even if a characteristic were present in 5% of the population.

Stata statistical software (Stata MP2 version 11.0; Stata-
Corp, College Station, TX) was used for all analysis. The
University of Pennsylvania Institutional Review Board pro-
vided approval for use of secondary data.

Results

A total of 126,620 patients were admitted to 10 hospices
between June 1, 2008 and June 30, 2012. Of these, 8088
patients (6.4%) left hospice voluntarily within 180 days and
were excluded. Of the remaining 118,532 patients, 1274
(1.1%) were discharged from hospice in the first 6 months of
care because their prognosis was believed to exceed 6
months. An additional 14,607 (12.3%) of patients were alive
at 6 months. We counted both groups of patients in the
sample as surviving for 6 months (n = 15,878, 13.4%), leav-
ing 102,654 (86.6%) who were coded as having died within 6
months. The mean and median lengths of stay for all patients
in the sample (alive and dead) were 63 days and 18 days,
respectively. The characteristics of the 118,532 patients in
the sample are described in Table 1.

In univariate analysis (Table 1), patients admitted to hos-
pice in a hospice unit or hospital were more likely to die
within 6 months (odds ratio [OR] 4.31; 95% confidence in-
terval [CI] 4.07–4.57; p < 0.001). Conversely, patients with a
diagnosis of dementia (OR 0.14; 95% CI 0.13–0.15;
p < 0.001) or debility (OR 0.18; 95% CI 0.17–0.19; p < 0.001)
were less likely to die within 6 months. Additionally, 6-
month mortality was also associated with lower (worse) PPS
scores. For instance, compared to patients with a PPS score of
10 or 20, those with a PPS score of 30 had a significantly
lower probability of 6-month mortality (OR 0.23; 95% CI
0.21–0.24; p = 0.001). Patients with a PPS score ‡ 60 had the
lowest probability of 6-month mortality (OR 0.12; 95% CI
0.11–0.13; p < 0.001).
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Table 1. Characteristics and Outcomes of Hospice Patients (n = 118,532)

Patient characteristics
(n = 118,532)

Patients who died
within 6 months

Odds ratio (95%
confidence interval) p value

Age
‡ 65 (97,068) 82,425 (84.9%)
< 65 (21,464) 20,229 (94.2%) 0.34 (0.32–0.36) < 0.001

Gender
Women (64,588) 54,965 (85.1%)
Men (53,944) 47,689 (88.4%) 1.33 (1.29–1.38) < 0.001

Hospice
0 (6487) 5,653 (87.1%) — —
1 (12,446) 11,276 (90.6%) 1.42 (1.29–1.56) < 0.001
2 (5095) 4,397 (86.3%) 0.93 (0.83–1.04) 0.184
3 (11,840) 11,025 (93.1%) 2.00 (1.80–2.21) < 0.001
4 (11,118) 9,799 (88.1%) 1.10 (1.00–1.20) 0.052
5 (29,863) 24,754 (82.9%) 0.71 (0.66–0.77) < 0.001
6 (9085) 7,005 (77.1%) 0.50 (0.46–0.54) < 0.001
7 (7520) 6,745 (89.7%) 1.28 (1.16–1.42) < 0.001
8 (2409) 2,182 (90.6%) 1.41 (1.21–1.66) < 0.001
9 (22,669) 19,818 (87.4%) 1.03 (0.94–1.11) 0.550

Race
Non-white (8,604) 6593 (76.6%) — —
White (107,960) 87,721(81.3%) 1.46 (1.38–1.56) < 0.001
Missing (10,056) 8340 (82.9% — —

Location at admission
Home (57,967) 48,591 (83.8%) —
Nursing home or hospice (26,473) 21,431 (81.0%) 0.82 (0.79–0.85) < 0.001
Hospital/inpatient unit (34,092) 32,632 (95.7%) 4.31 (4.07–4.57) < 0.001

Primary diagnoses
Cancer (45,601) 43,301 (95.0%) —
Debility (13,466) 10,336 (76.8%) 0.18 (0.17–0.19) < 0.001
Cardiovascular disease (16,522) 13,326 (80.7%) 0.22 (0.21–0.23) < 0.001
Dementia (11,931) 8605 (72.1%) 0.14 (0.13–0.15) < 0.001
Pulmonary (8037) 6703 (83.4%) 0.27 (0.25–0.29) < 0.001
Stroke (5559) 4422 (79.5%) 0.21 (0.19–0.22) < 0.001
Other (17,416) 15,961 (91.6%) 0.58 (0.54–0.62) < 0.001

Married (80,831) 68,262 (84.5%) —
Unmarried (37,701) 34,392 (91.2%) 1.91 (1.84–1.99) < 0.001

No catheter (85,069) 73,752 (86.7%) —
Foley catheter (33,463) 28,902 (86.4%) 0.97 (0.94–1.01) 0.137

No oxygen (73,289) 63,985 (87.3%) —
Oxygen (45,243) 38,669 (85.5%) 0.86 (0.83–0.88) < 0.001

No advance directive (84,151) 74,693 (88.8%) —
Advance directive (34,381) 27,961 (81.3%) 0.55 (0.53–0.57) < 0.001

No DNR order (49,637) 43,130 (86.9%) —
DNR (68,895) 59,524 (86.4%) 0.96 (0.93–0.99) 0.014

No ulcer (109,182) 96,003 (87.9%) —
Pressure ulcer (9350) 6651 (71.1%) 0.34 (0.32–0.36) < 0.001

No enteral tube (108,980) 94,444 (86.7%) —
Gastrostomy or jejunostomy tube (9,552) 8210 (86.0%) 0.94 (0.89–1.00) 0.050

PPS Score
< 30 (26,005) 25,190 (96.9%) — —
30 (22,227) 19,437 (87.4%) 0.23 (0.21–0.24) < 0.001
40 (24,792) 19,878 (80.2%) 0.13 (0.12–0.14) < 0.001
50 (19,900) 15,355 (77.2%) 0.11 (0.10–0.12) < 0.001
‡ 60 (5,731) 4484 (78.2%) 0.12 (0.11–0.13) < 0.001
Missing (19,877) 18,310 (92.1%) — —

DNR, do not resuscitate; PPS, Palliative Performance Scale.
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In a multivariable model, there were five characteristics that
were independent predictors of 6-month mortality (Table 2).
For example, patients younger than 65 years were less likely
to die within 6 months (OR 0.64; 95% CI 0.45–0.91;
p = 0.014). Conversely, male patients were more likely to die
within 6 months (OR 1.47; 95% CI 1.05–2.02; p = ;0.036).
Patients admitted to hospice from a hospital or inpatient
hospice unit were also more likely to die within 6 months (OR
2.19; 95% CI 1.76–2.65; p = ;0.004). Similarly, patients with
lower PPS scores were also more likely to die than those with
higher PPS scores (Table 2).

Using this multivariable model, and adjusting for all var-
iables in Table 2, we calculated 6-month mortality rates,
stratified by admitting diagnosis and PPS score. These results
are shown in Table 3. The probability of 6-month mortality
ranged from 32.6% to 99.5%. The patients who were least
likely to die within 6 months were those who had been ad-
mitted to hospice after a stroke and who had PPS scores

of ‡ 40. Patients most likely to die within 6 months were those
with cancer admitted with PPS scores below 30.

For patients with an admitting diagnosis of cancer, the
probability of dying within 6 months was high across all PPS
scores. In fact, even among patients with cancer with a PPS
score ‡ 60, the predicted 6-month mortality rate was 89.1%.
In contrast, patients with dementia and debility who had high
PPS scores were much less likely to die within 6 months
(36.6% and 47.4%, respectively.) The lowest probability of
6-month mortality was observed in patients with stroke and
PPS scores of 60 or greater (32.6%). Even at a PPS score of
40, patients with stroke had only a 48.4% probability of death
within 6 months).

Finally, because there was substantial variation in 6-month
mortality among hospices, we examined adjusted differ-
ences. We used the multivariable model described above
(Table 2) to calculate adjusted 6-month mortality rates for
each hospice. After adjusting for all patient characteristics in
Table 2, there was still significant variation in 6-month
mortality rates (range, 82.3%–90.1%).

Discussion

Although most patients die very soon after hospice en-
rollment, there is a small minority of patients who have an
extended survival. These patients may live 6 months or more,
and create pressures for hospices to prepare patients and
families for potential discharge if they no longer meet eligi-
bility criteria. This study provides three principal results that
hospices and referring physicians could use to guide the care
of hospice patients who may have an extended prognosis.

First, we found that 13.4% of patients survived more than 6
months after hospice admission. This figure is consistent with
the results of previous studies.3,4 The most recent figures
reported for Medicare hospice participants found 11.8% of
patients in 2010 and 11.4% of patients in 2011 survived more
than 6 months.1 Even with implementation of provider face-
to-face recertification visits for patients entering their third
benefit period or beyond, the percentage of patients surviving
past 6 months has remained stable. Indeed, one recent study
found that recertification rates of patients actually increased
following implementation of the face-to-face requirement.9

Second, there appear to be patients who have a relatively
low 6-month mortality. For instance, patients with debility or
dementia and PPS score ‡ 60 have an overall 6-month mor-
tality rate that is less than 50%. Similarly, patients with

Table 2. Independent Predictors of Six-Month

Mortality Following Hospice Admission

Odds
ratio

95%
confidence

interval
p

value

Age: < 65 years old 0.64 0.45–0.91 0.014
Male 1.47 1.05–2.02 0.036

Location at admission
Nursing home or hospice 1.09 0.63–1.88 0.769
Hospital or inpatient unit 2.19 1.76–2.65 0.004

PPS score
< 30 — — —
30 0.22 0.09–0.55 0.001
40 0.10 0.03–0.34 < 0.001
50 0.07 0.02–0.18 < 0.001
> 60 0.04 0.01–0.14 < 0.001

Diagnosis
Cancer — —
Debility 0.12 0.07–0.20 < 0.001
Cardiovascular disease 0.16 0.10–0.25 < 0.001
Dementia 0.07 0.03–0.16 < 0.001
Pulmonary disease 0.22 0.19–0.26 < 0.001
Stroke 0.05 0.02–0.15 < 0.001
Other 0.39 0.28–0.53 < 0.001

PPS, Palliative Performance Scale.

Table 3. Adjusted Probability of Death within Six Months (95% confidence interval)a

Palliative Performance Scale score

Diagnosis < 30 30 40 50 ‡ 60

Cancer 99.6 (98.9–100) 98.3 (97.0–99.1) 95.5 (91.9–97.5) 92.8 (87.5–95.9) 89.1 (86.0–91.7)
Debility 96.3 (90.4–98.6) 83.6 (73.2–90.5) 67.1 (54.6–77.6) 57.6 (42.7–71.2) 47.4 (34.2–61.0)
Cardiovascular disease 97.6 (93.6–99.2) 89.8 (82.9–94.1) 74.2 (55.3–87.0) 65.3 (47.5–79.6) 51.8 (34.5–68.6)
Dementia 93.2 (76.7–98.3) 73.6 (56.6–85.7) 54.9 (44.9–64.5) 51.4 (31.8–70.6) 36.6 (20.9–55.9)
Pulmonary disease 98.4 (94.9–99.5) 92.4 (88.0–95.3) 79.9 (72.2–85.8) 71.6 (62.4–79.3) 63.8 (58.2–69.1)
Stroke 92.8 (84.5–96.8) 67.4 (44.1–84.5) 48.4 (18.4–79.5) 39.4 (13.9–72.5) 32.6 (12.6–61.8)
Other 99.1 (97.3–99.7) 95.0 (91.3–97.2) 88.3 (79.6–93.6) 81.9 (70.9–89.4) 79.2 (72.1–84.8)

aProbabilities of 6-month mortality adjusted for age ( < 65 vs. ‡ 65), gender, and site of care at the time of hospice enrollment (home,
nursing home, hospital).
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diagnosis of stroke and PPS scores as low as 40 also have an
overall mortality rate of less than 50%. Therefore, hospices
should consider the possibility of discharge in care planning
if patients in these groups are not showing expected pro-
gression of disease.

Third, the 95% confidence intervals of predicted 6-month
mortality rates all included probabilities above 50%. That is,
even among those groups with low 6-month mortality rates,
the possibility exists that a patient will die within 6 months.
Therefore, caution should be used in interpreting these data,
and these results should not be used to exclude patients or
groups from hospice care.

Furthermore, it is important to note that even a patient who
is still alive at 6 months following hospice admission may still
meet hospice eligibility criteria. For instance, if a patient
continues to elect a plan of comfort care and continues to have
a prognosis of 6 months or less, he or she would still be eligible
to receive hospice services. Nevertheless, any patient who is
still alive 6 months after hospice enrollment is likely to un-
dergo regulatory scrutiny, and hospices and referring physi-
cians will need to provide additional documentation to justify
the patient’s limited prognosis for continued hospice care.

There are three limitations of this study that should be
noted. First, this study was conducted in only 10 not-for-
profit hospices. Therefore, the results reported here may not
be generalizable to the national population of hospice pa-
tients. Nevertheless, the 6-month mortality rate in this sample
was similar to that which has been reported nationally, pro-
viding confidence that these findings may be similar in other
hospice programs.

Second, the prognostic models described here are neces-
sarily limited by the data available. Therefore, hospices and
referring physicians will need to continue to examine evidence
of disease progression in individual patients over time. Iden-
tifying disease progression for patients with diagnoses of de-
bility and dementia can be particularly challenging for
hospices, however, as the rate of their decline in PPS tends to
be slower than with other diagnoses.10 Furthermore, there are
few objective markers other than ongoing weight loss or major
medical complications that hospices can use to quantify dis-
ease progression. Patients with diagnoses of dementia or de-
bility may therefore require more extensive description of their
functional deficits to more fully paint a picture of a patient’s
decline that would justify ongoing hospice eligibility.

Third, this study focused on patient characteristics that were
associated with 6-month mortality. We did not have an ade-
quate sample of hospices to examine hospice characteristics
that were associated with survival. It is possible that some
hospice characteristics such as marketing practices, commu-
nity relationships, or local hospice competition might also
determine whether and when patients are referred to hospice.
These questions should be the focus of future research.

This study highlights some of the challenges of describing
clinical decline in the hospice patient population. While it is
possible to identify groups of patients at higher risk of living
for 6 months after hospice admission, this current model does
not yet allow for prognostic determination at hospice ad-
mission of what is likely to happen to any particular patient.
Therefore, better criteria need to be developed and tested
regarding hospice eligibility, particularly for patients with
stroke and dementia, to identify which particular patients are
more likely to die within 6 months.
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