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Abstract

Context: The 2014 Improving Medicare Post-Acute Care Transformation (IMPACT) Act
systemized audits of long hospice stays, and the 2016 two-tier payment system decreased daily
reimbursement rates after 60 days of enrollment. Both aimed to reduce long stays.

Obijective: Examine how live discharge rates and length-of-stay changed in relation to the
policies.

Methods: We computed monthly hospice-level percent live discharges and length-of-stay using
2008-2019 Medicare hospice claims. We compared pre-policies trends and post-policies trends
overall, within Alzheimer’s disease and related dementias (ADRD) patients, within lung cancer
patients, and stratified by hospice ownership (for-profit vs. non-profit/government-owned).

Results: We included 10,539,912 and 10,453,025 episodes of care in the analytical samples for
live discharge and length-of-stay analyses, respectively. Overall percent live discharges declined
during the pre-policies period (-0.13 percentage-points per month, 95% CI: —0.14, -0.12), but
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exhibited no significant change during the post-policies period. Trends were driven primarily by
for-profits, with similar patterns within ADRD and lung cancer patients. Overall, mean length-of-
stay increased over time, with greater rate of increase during the post-policies period (0.41 days
per month, 95% CI: 0.39, 0.42) compared to the pre-policies period (0.12 days per month, 95%
Cl: 0.10, 0.14). Length-of-stay increased faster among ADRD patients, but changed minimally for
lung cancer patients.

Conclusions: Live discharge rates declined significantly during the pre-policies period, but
plateaued after implementation of the policies, driven by changes in for-profits. However, the
policies did not reduce length-of-stay, which increased at faster rates, suggesting that post-policies
excess live discharges were not restricted to long-stay patients.

Keywords
Medicare; hospice; end-of-life care; Alzheimer’s disease and related dementias

INTRODUCTION

Medicare is the primary insurer for decedents 65 years and older, and the primary payer

for hospice in the United States. The hospice benefit is available to beneficiaries with an
expected prognosis of 6 months or less.! The incidence of long hospice stays (> 180 days)
and associated costs to Medicare has increased in recent years,> prompting concerns around
potentially inappropriate and financially-motivated patient selection practices favoring
patients with longer projected hospice stays, which were more profitable under the
previously-used flat per-diem payment system.2=> Two recent policy changes were enacted
to discourage long stays: the 2014 Improving Medicare Post-Acute Care Transformation
(IMPACT) Act that systemized audits of hospices with high proportion of long stays, and the
2016 implementation of a two-tiered payment system that reduced per-diem rates after the
first 60 days of a stay.3-> We hypothesized that providers may have responded by reducing
census length-of-stay (LOS) through two strategies: (1) patient selection at admission to
preferentially admit short-stay patients by delaying or denying eligibility to those with
expected longer stays, and (2) live discharging long-stay patients on the basis that they are
no longer terminally-ill.

Provider-initiated live discharges have been linked to financial motives. They can disrupt
care continuity, increase hospitalizations and emergency room visits, and reduce quality-of-
life for patients and families.5-11 Similarly, evidence suggests that timely access to hospice
services and moderately long durations of hospice care are more beneficial and confer
higher satisfaction than late admissions and short hospice stays.12-25 Thus, reductions in
LOS achieved through delayed/missed admissions and/or increased live discharges may be
detrimental to patient care.

Our goal was to describe trends in live discharges and patient LOS in relation to the 2014
IMPACT Act and the 2016 payment change using Medicare hospice claims from 2008—
2019. Additionally, because we expected more pronounced policy responses (increased live
discharges and reduced LOS) in for-profit hospices than in non-profit/government-owned
hospices, as well as in patients with higher likelihood of long stays, we also examined these
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outcomes stratified by hospice ownership, as well as within two specific patient groups: (i)
Alzheimer’s and related dementias (ADRD) patients, who historically have the longest LOS
of all patient groups and who comprise a rapidly growing portion of the hospice and of the
general aging population, and (ii) lung cancer patients, representing a sizable population in
hospice with consistently short LOS.26-29

Data sources

To assess trends in live discharges and patient LOS, we used the 100% Medicare hospice
limited dataset (LDS) files spanning 2008-2019, containing ICD-9/ICD-10 diagnosis
codes indicating patient primary and contributing terminal diagnoses, service dates, and
discharge status (alive or deceased). We used the 100% master beneficiary summary file
(MBSF) records to obtain beneficiaries’ demographic and death date information. We
used publicly-accessible CMS provider-of-service (POS) files to gather information on
hospice ownership status (for-profit vs. non-profit/government; freestanding vs. affiliated
with another institution), and employee volume. Finally, we compiled hospice county
characteristics from Census data and the Area Health Resources Files (AHRF), including
total population, average household income, total number of practicing physicians, rural-
urban continuum classification, and percent of county residents who were below the federal
poverty level, non-Hispanic White, non-Hispanic Black, Hispanic, male, age 65+, and age
85+.

Study samples and outcomes

We identified unique, eligible hospice care episodes as in our prior work (Appendix

1).30 patient subgroups were identified using primary or secondary ICD-9/ICD-10 codes
indicating ADRD (Appendix Table 1) and lung cancer (Appendix Table 2).31 To avoid
overlapping contributing diagnoses, we excluded patients with concurrent ADRD and lung
cancer within the first five ICD codes in subgroup analyses.

We included episodes with non-missing discharge status that ended between July 2008 and
September 2019 (N=10,539,912) for live discharge analyses, and episodes that had overlap
with dates between January 2010 and December 2019 (N=10,453,025) for LOS analyses.
We then computed monthly outcomes to facilitate granular examination of trend changes
over time, and particularly between policies, which were enacted in close proximity. For
each hospice, we computed the percent of care episodes ending each month that resulted
from a live discharge. We then constructed a monthly “running LOS” metric by identifying
all care episodes with at least one day of care provided in each month. For episodes ending
during a given month, we computed LOS as the number of days between the episode

start and end dates; for episodes that extend beyond the given month, we computed LOS
as number of days between the episode start date and the last day of the month. We
summarized monthly LOS at the hospice-level as: (i) mean LOS (winsorized at the 95
percentile), (ii) percent stays exceeding 60 days, and (ii) percent stays exceeding 180 days.
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Statistical analyses

While we focus on the influence of two policy changes — the October 2014 IMPACT Act
and the January 2016 payment change — we also acknowledge a third policy change that may
have influenced our outcomes of interest: the May 2013 notice to eliminate failure-to-thrive
(FTT) and debility as qualifying hospice diagnoses.2® We expected that the short time
between implementation of these policies may not allow us to identify unique effects, and
confirmed lack of sharp intercept changes at the time of individual policies in exploratory
data analyses. Thus, we modelled trends in live discharge and LOS before (up to May

2013, the “pre-policies period™), during (June 2013 to December 2015), and after (January
2016 onward, the “post-policies period”) the set of three policy changes. Specifically, we
modelled continuous trends in a pre-policies and post-policies periods using linear functions,
but provide month-by-month characterization of changes to our outcomes during the June
2013-December 2015 period using monthly indicators, as follows:

Y het = Bo + Bit_prePolicys+po(i_PolicyChangey)+p3i_post Policys+pat_post Policys+H p+
Cer+op+v+epe

where /1 indexes hospices, ¢indexes counties, and ¢indexes time in months. ¢ prePolicy
and ¢ _postPolicy are linear time splines for estimating pre- and post-policies trend slopes;
[_PolicyChange represents a series of binary indicators for each calendar month during

the period of policy change. Additionally, we included /_postPolicy as a binary variable

to allow for intercept discontinuities at the start of the post-policies period. We adjusted
for time-varying county-characteristics (C), time-varying hospice-characteristics (H), non-
time-varying hospice characteristics (hospice-fixed effects (o)), as well as seasonality
(monthly indicators ()). We ran this model in our full sample, our ADRD and lung cancer
subsamples, and after stratifying by hospice ownership.

Sensitivity analyses

We conducted subset analyses using up to the first four ICD codes to identify ADRD

and lung cancer patients. We then repeated our analyses excluding government-owned
hospices and hospices newly entering or exiting the market during the analytical period,
which may behave differently from other hospices. We repeated our live discharge analyses
excluding data from 2008-2009 due to the use of quarter indicators (rather than exact dates)
in the claims, and with imputation for missing live discharge status (0.95% of episodes)
using claim end dates and MBSF death dates. We also repeated mean LOS analyses after
winsorizing at the 99t percentile to test for potential differential effects at the highest

end of the LOS distribution. Finally, because care episode day counts only reset with a
re-admission that occurs at least 60 days after a prior discharge, we used an alternate episode
identification strategy for LOS analyses requiring a >60 day break in claims to constitute a
new unique episode for a given beneficiary-provider ID pair.

This study was approved by the George Washington University Institutional Review Board.
Analyses were conducted in SAS 9.4 and Stata 15.
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Patient and hospice characteristics of eligible episodes in live discharge analyses are
summarized in Table 1. Substantially more care episodes were provided to ADRD patients
(N=2,273,272) than to lung cancer patients (N=746,337) during the analytical period.
Compared to lung cancer patients, ADRD patients were older, less likely male, and more
likely admitted at for-profit hospices. Non-profit/government-owned and for-profit hospices
provided a similar number of episodes of care. However, compared to for-profits, non-profit/
government-owned hospices admitted higher proportion of non-Hispanic white patients, and
provided more care in urban counties and in the Northeast and Midwest. Patient and hospice
characteristics of eligible hospice episodes used in the LOS analyses were similar to those
used in the live discharge analyses overall, and within groups defined by diagnostic criteria
(ADRD and lung cancer) and by hospice profit status. (Appendix Table 3).

Overall Trends in Live Discharge Rates

During the pre-policies period, the monthly percent of live discharges declined at similar
rates overall (—=0.13 percentage points per month, 95% CI: -0.14, —-0.12), within ADRD
patients (—0.10 percentage points per month, 95% CI: —0.11, —0.09), and within lung cancer
patients (—0.13 percentage points per month, 95% CI: —0.14, -0.11) (Figure 1, Table 2).
These trends slowed significantly during the post-policies period, to no change over time
overall, and slower rates of decline in ADRD (—0.03 percentage points per month, 95%

Cl: -0.04, —0.02) and in lung cancer patients (—0.04 percentage points per month, 95%

Cl: -0.05, —0.02) (Figure 1, Table 2). Month-to-month patterns during the period of policy
changes suggest that notice to exclude FTT/debility was not associated with observable
changes on the rate of decline in live discharges, which began plateauing after the IMPACT
Act (Figure 1).

Trends in Live Discharge Rates by Hospice Ownership

Trends in live discharge rates by hospice ownership generally mirrored overall trends, with
some variation. Live discharge rates were consistently higher in for-profit hospices than in
non-profit/government-owned hospices (Figure 2). Pre-policies vs. post-policies differences
in monthly discharge trends were also more pronounced in for-profit hospices. For example,
in for-profit hospices, overall rates of decline slowed from —0.16 percentage points per
month (95% CI: —-0.17, —0.15) during the pre-policies period to no significant change (0.01
percentage points per month, 95% CI: 0, 0.02) during the post-policies period (Figure

2, Appendix Table 4). Conversely, in non-profit/government-owned hospices, overall rates
slowed from —0.10 (95% CI: -0.11, —0.08) to —0.04 (95% CI: —0.05, —0.02) percentage
points per month (Figure 2, Appendix Table 4). Notably, within ADRD patients, rates of
decline in live discharges were not significantly different between the pre- vs. post-policies
periods in non-profit/government-owned hospices (Figure 2, Appendix Table 4).

Overall Trends in Patient LOS

Unlike live discharge rates, overall mean LOS increased in both the pre-policies and post-
policies periods; however, rates of increase were significantly faster during the post-policies
period (0.41 days per month, 95% ClI: 0.39, 0.42) compared to the pre-policies period
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(0.12 days per month, 95% CI: 0.10, 0.14) (Figure 3, Table 2). Trends differed across our
subgroups, with increases in LOS in both the pre-policies and post-policies periods among
ADRD patients (pre-policies: 0.27 days per month, 95% CI: 0.23, 0.30; post-policies: 0.57
days per month, 95% CI: 0.54, 0.60), but no significant trend in either period among lung
cancer patients (Figure 3, Table 2). ADRD LOS exhibited an immediate decline coinciding
with notice to exclude FTT/debility, and stabilized after implementation of the IMPACT
Act, before resuming an increasing trend following implementation of the two-tier payment
(Figure 3).

Trends in Patient LOS by Hospice Ownership

There were also pronounced differences in LOS trends by hospice ownership. Mean LOS
was consistently higher in for-profit hospices compared to non-profit/government-owned
for all diagnostic subgroups (Figure 4). Overall mean LOS also increased in for-profit
hospices during the pre-policies period (0.23 days per month, 95% CI: 0.21, 0.26), while

it declined in non-profit hospices (—=0.07 days per month, 95% CI: -0.09, -0.04) (Figure

4, Appendix Table 5). However, both for-profit and non-profit/government-owned hospices
exhibited significantly faster rates of increase for overall mean LOS in the post-policies
period than in the pre-policies period (Figure 4, Appendix Table 5). These overall trends
mask differences by qualifying diagnosis: for ADRD patients, mean LOS increased in both
periods in both for-profit and hospice/government-owned hospices, although increases were
more substantial in for-profit hospices (Figure 4, Appendix Table 5). Conversely, mean

LOS declined for lung cancer patients at non-profit hospices but increased at for-profit
hospices in the pre-policies period, with no evidence of significant changes in either hospice
type in the post-policies period (Figure 4, Appendix Table 5). An immediate decline in
ADRD LOS following notice to exclude FTT/debility was observed in both for-profit and
non-profit/government-owned hospices (Figure 4), but only for-profits exhibited a temporary
stabilization in ADRD LOS between IMPACT Act and two-tier pay implementation.

Patterns in the percent of stays exceeding 60 days and exceeding 180 days were similar to
those for mean LOS (Appendix Figure 1, Appendix Figure 2, Table 2, Appendix Table 6).

Sensitivity analyses

All sensitivity analyses for live discharge were consistent with primary analyses (Appendix
Table 7; Appendix Table 8). Sensitivity analyses in mean LOS and percent stays exceeding
60 and 180 days using alternate ADRD and lung cancer identification strategies (Appendix
Table 7), excluding government-owned hospices, and using alternate episode identification
(Appendix Table 9, Appendix Table 10) were also consistent with primary analyses.
However, findings across all three measures of LOS differed when excluding hospices
newly entering or exiting the market during the observation period: the rates of change in
LOS during the post-policies period were similar to the those in the pre-policies period
overall, and slower than those in the pre-policies period within ADRD patients (Appendix
Table 9; Appendix Table 10). Finally, rates of change in mean LOS winsorized at the 99t
percentile were faster than those in mean LOS primary analyses (winsorized at the 95t
percentile), including a significant rate of increase within lung/trachea cancer patients during
the post-policies period (Appendix Table 9).

J Pain Symptom Manage. Author manuscript; available in PMC 2024 March 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Gianattasio et al. Page 7

DISCUSSION

This work found evidence of stabilization of hospice live discharges after implementation of
regulatory and payment policy changes aimed to reduce long-stay patients in hospice. This
change appeared to begin with implementation of the IMPACT Act and was driven by the
behavior of for-profit hospices. Contrary to expectations, LOS rose at faster rates following
policy changes compared to prior trends, regardless of hospice ownership. Given the rapid
growth in hospice use that occurred during this time period (from 40% (over 1 million)

of Medicare decedents in 2008 to 51.6% (close to 1.6 million) of Medicare decedents in
2019)132 the increased LOS indicates an outsized growth in the number of patients with
long stays. Driven by these trends, Medicare hospice expenditures nearly doubled during
this period, from $11 billion in 2008 to $20.9 billion in costs in 2019.1:32

The overall monthly percent of live discharges declined during the pre-policies period.

The factors driving this decline have not been studied, but may include both financial and
quality concerns: longer stays are financially beneficial, while live discharge is understood
widely to reflect poor hospice quality. Overall live discharge rates subsequently plateaued
after implementation of the IMPACT Act, and exhibited no further change over time in

the post-policies period. This may reflect a relatively greater willingness by providers

to discharge patients and mitigate risk of long stays, potentially involving organizational
changes implemented in anticipation to or in response to the policy changes. Interestingly,
though ADRD patients have substantially longer hospice stays than lung cancer patients,
rates of change in live discharges were similar between the two groups in the pre- and post-
policies periods, suggesting that drivers of change in live discharges affected patients across
the distribution of LOS similarly. Consistent with existing evidence, rates of live discharge
were higher in for-profit than in non-profit/government-owned hospices.33-35 However, the
post-policies stabilization in live discharge rates appeared to be driven primarily by for-profit
hospices, potentially due to a combination of greater risk-mitigation behavior and higher
proportion of longer-stay patients.36-40

Monthly LOS increased over the analytical period overall and within ADRD patients.
Contrary to expectations, LOS increased at significantly faster rates during the post-policies
period than during the pre-policies period. Notably, there was an immediate decline in

mean LOS among ADRD patients following notice to exclude FTT/debility. Because FTT/
debility patients had historically lower LOS than ADRD patients,*1:42 this is consistent with
code-shifting from FTT/debility to ADRD.30 Additionally, the relatively stable lung cancer
LOS over this time period indicates that the overall rising LOS was at least partially driven
by changing patient mix toward greater proportion of longer-stay patients, such as those with
ADRD, as shown in our prior work.30

Notably, when limited to hospices in operation throughout the observation period, there
were no significant differences in overall LOS rate of change between the pre- and post-
policies periods, and slower rate of increase in ADRD LOS during the post-policies than
the pre-policies period. This suggests that the faster post-policies rate of increase observed
in primary analyses was driven by new hospices entering after 2010. These were primarily
for-profit agencies, which have longer average LOS.%7 In contrast, the policies appeared
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to have slowed the rate of LOS growth in ADRD patients, and potentially other patient
groups, within hospices that were in operation since 2010 or earlier. Finally, faster rates

of increase in mean LOS winsorized at the 99™ percentile relative to rates of increase in
mean LOS winsorized at the 95t percentile suggest that LOS grew fastest at the highest
end of the LOS distribution. Consistent with existing evidence, LOS was higher in for-profit
hospices.34:3540 However, despite some evidence to suggest that ADRD LOS temporarily
stabilized at for-profit hospices in the months following the IMPACT Act, there was no
evidence that the IMPACT Act or two-tier payment had any long-term effects on ADRD
LOS. Notably, our findings on LOS trends are contrary to evaluation of the two-year

period of heighted hospice audits under Clinton’s 1995 Operation Restore Trust (ORT),
which found an associated 20% decrease in average hospice LOS.4344 This divergence may
be driven by differences in the hospice patient population, with primarily cancer patients

in the 1990s vs. primarily non-cancer patients with longer end-of life trajectories in the
2010s,274245 and/or differences in the hospice industry, comprising 5% for-profit agencies
in 1990 vs. 56% and 71% for-profit agencies by 2010 and 2019;27:3% as evidenced in

this analysis, long LOS at for-profit hospices appear to be more resistant to audits. Our
findings also suggest that the two-tier payment structure does not sufficiently disincentivize
long-stays financially. This is consistent with recent MedPAC reports, which noted that the
new payment system has only “modestly” reduced profitability of long stays, citing ongoing
concerns of associated “revenue-generating strategies” driving continued growth in profit
margins and entries of for-profit agencies.146-49

Overall, this work suggests that the IMPACT Act and two-tier payment were associated
with a plateauing in live discharge rates in for-profit hospices, which were on a declining
trend during the pre-policies period. Because live discharges disrupt care continuity, reduce
patient quality-of-life, and are burdensome to patient families,6-11:50.51 these findings may
be associated with negative implications for end-of-life quality-of-care. Furthermore, there
was no corresponding decline in LOS, which instead increased at faster rates in the
post-policies period. This strongly suggests that the excess live discharges were occurring
in patients across the spectrum of potential LOS, possibly due to the demonstrated low
correlation between Medicare hospice patient eligibility guidelines and 6-month mortality.>2
Importantly, further research is critical for better understanding the clinical implications of
these findings, and how clinicians may better improve appropriate use of hospice care.

This timely analysis leveraged the 100% Medicare claims data, and findings are applicable
to the whole Medicare population. However, our work has limitations. First, this is a
descriptive analysis, and though we used similar techniques to an interrupted time-series
analysis, we cannot strictly attribute causality due to the close proximity during which the
three policies were introduced. We are also unable to attribute causality due to lack of a
control group: observed post-policies changes in trends may have been confounded by other
proximate or concurrent policy changes (including: implementation of the physician face-to-
face recertification requirement (2011)°3 and hospice quality reporting system (2012)%4:
elimination of non-specific dementia codes as primary diagnoses (2014);%° and the IMPACT
Act’s increased frequency of routine hospice surveys (2015)%), or other concurrent drivers
of utilization trends (e.g. changes in family/patient-initiated live discharges, changes in
organizational structures, and changes in provider profit-seeking strategies resulting from
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entry of private equity and acquisitions of non-profits in the hospice industry®®). Second,
though LOS is a function of both admission timing and live discharge, we were unable to
directly assess whether and how admissions timing and initial access barriers have changed
in relation to the policies.

In summary, we found a declining trend in hospice live discharge rates between 2008 and
2013, which plateaued after implementation of the IMPACT Act and two-tier payment,
driven primarily by changes in for-profit hospices. Importantly, however, neither policy
had the intended effect of reducing long stays, as LOS increased at faster rates during the
post-policies period. This suggests that the post-policies excess in live discharges were not
restricted to patients who would have had longer LOS, and may potentially have important
implications for clinical practice and patient outcomes. Additional research is necessary

to better understand these considerations in the context of the large and growing ADRD
decedent population,®’ as well as the mechanisms through which hospices have responded
to the IMPACT Act audits and two-tier payment in order to inform future Medicare hospice
policy changes, particularly as they pertain to goals of reducing the proportion of long-stay
patients.
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Figure 1.
Predicted monthly percent of live discharges in all patients, patients with ADRD, and

patients with lung/trachea cancer,? July 2008 — Sept 2019

Abbreviations: Dx=Diagnoses; FTT=Failure-to-thrive/debility exclusion notice; IMPACTp
= IMPACT Act passage; IMPACTi = IMPACT Act implementation; TTP=two-tier pay
implementation

a Predicted trends in this figure were estimated for the “average” hospice, by fitting fully
adjusted models to each hospice-month observation, with time-varying hospice- (H) and
county- (C) covariates set to the average sample values; additionally, month fixed effects
coefficients were set to 0 in these computations in order to exclude seasonality effects and
more clearly show trends over time. Red asterisks indicate statistically significant (p<0.05)
differences between pre-policies and post-policies slopes.
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Figure 2.
Predicted monthly percent of live discharges in all patients, patients with ADRD, and

patients with lung/trachea cancer,? stratified by hospice ownership, July 2008 — September
2019

Abbreviations: Dx=Diagnoses; FTT=Failure-to-thrive/debility exclusion notice; IMPACTp
= IMPACT Act passage; IMPACTi = IMPACT Act implementation; TTP=two-tier pay
implementation

a Predicted trends in this figure were estimated for the “average” non-profit/govt-owned
hospice and “average” for-profit hospice by fitting fully adjusted models to each hospice-
month observation, with time-varying hospice- (H)and county- (C) covariates set to the
average sample-specific values; additionally, month fixed effects coefficients were set to

0 in these computations in order to exclude seasonality effects and more clearly show
trends over time. Red asterisks indicate statistically significant (p<0.05) differences between
pre-policies and post-policies slopes.
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Figure 3.

Predicted monthly mean length-of-stay in all patients, patients with ADRD, and patients
with lung/trachea cancer,? January 2010 — December 2019

Abbreviations: Dx=Diagnoses; FTT=Failure-to-thrive/debility exclusion notice; IMPACTp
= IMPACT Act passage; IMPACTi = IMPACT Act implementation; LOS=length-of-stay;
TTP=two-tier pay implementation

a Predicted trends in this figure were estimated for the “average™ hospice by fitting fully
adjusted models to each hospice-month observation, with time-varying hospice- (H) and
county- (C) covariates set to the average sample values; additionally, month fixed effects
coefficients were set to 0 in these computations in order to exclude seasonality effects and
more clearly show trends over time. Red asterisks indicate statistically significant (p<0.05)
differences between pre-policies and post-policies slopes.
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Figure 4.

Predicted monthly mean length-of-stay in all patients, patients with ADRD, and patients
with lung/trachea cancer,? stratified by hospice ownership, January 2010 — December 2019
Abbreviations: Dx=Diagnoses; FTT=Failure-to-thrive/debility exclusion notice; IMPACTp
= IMPACT Act passage; IMPACTi = IMPACT Act implementation; LOS=length-of-stay;
TTP=two-tier pay implementation

@ Predicted trends in this figure were estimated for the “average” non-profit/govt-owned
hospice and “average” for-profit hospice, by fitting fully adjusted models to each hospice-
month observation, with time-varying hospice- (H) and county- (C) covariates set to the
average sample-specific values; additionally, month fixed effects coefficients were set to

0 in these computations in order to exclude seasonality effects and more clearly show
trends over time. Red asterisks indicate statistically significant (p<0.05) differences between
pre-policies and post-policies slopes.
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Table 1.

Summary of patient characteristics and hospice characteristics across eligible hospice episodes in live
discharge analyses

Page 17

Full sample ADRD Lung/trachea Non-profit/government- | For-profit
cancer owned
N 10,539,912 2,185,076 | 804,194 5,401,820 5,138,092
% of full sample 20.7% 7.6% 51.3% 48.8%
Patient Characteristics
Admission age, mean (SD) 82.6 (8.5) 85.8(7.2) | 76.7 (7.4) 82.5 (8.5) 82.8 (8.5)
Male, % 41.8% 31.5% 51.6% 42.8% 40.8%
Race/ethnicity
Non-Hispanic white, % 87.7% 87.6% 87.8% 90.2% 85.0%
Non-Hispanic Black, % 7.9% 8.0% 8.3% 6.3% 9.6%
Hispanic. % 1.7% 2.0% 1.0% 1.1% 2.4%
Other race, % 2.7% 2.5% 2.8% 2.5% 2.9%
Had any MA coverage, % 30.4% 28.9% 32.0% 29.6% 31.1%
Primary ADRD Dx, % 20.8% 100.0% 0% 18.0% 23.7%
Primary lung/trachea cancer Dx, % 7.8% 0% 100.00% 9.0% 6.6%
Hospice characteristics
Ownership
% For-profit 48.7% 55.6% 40.8% 0% 100.0%
% Non-profit 49.3% 42.8% 56.9% 96.3% 0%
% Government-owned 1.9% 1.6% 2.2% 3.7% 0%
% Freestanding (not affiliated with another 78.8% 82.2% 75.3% 67.3% 90.9%
institution)
County characteristics
Setting rurality
% Metropolitan 88.6% 90.0% 87.0% 87.2% 90.1%
% Urban 11.0% 9.6% 12.6% 12.5% 9.4%
% Rural 0.4% 0.4% 0.4% 0.3% 0.5%
Region
% Northeast 16.2% 16.1% 17.2% 20.0% 12.1%
% West 20.2% 20.9% 17.5% 17.6% 22.9%
% South 39.7% 39.8% 41.3% 34.4% 45.2%
%Midwest 23.9% 23.2% 24.0% 28.0% 19.7%

J Pain Symptom Manage. Author manuscript; available in PMC 2024 March 01.
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Table 2.
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Estimates of pre-policies (before May 2013) and post-policies (after January 2016) trends in live discharge and

length-of-stay, overall, and within ADRD and lung cancer subsamplesa

pre-policies vs. post-policies p-value b

All patient diagnoses ADRD Lung cancer

Estimate (95% CI) p-value | Estimate (95% CI) p-value | Estimate (95% CI) p-value
Percent live discharges
pre-policies slope | -0.13 (-0.14, -0.12) | <.001 -0.10 (-0.11, -0.09) | <.001 -0.13 (-0.14, -0.11) | <.001
post-policies slope | 0(-0.01, 0) 0.409 -0.03 (-0.04, -0.02) | <.001 -0.04 (-0.05, —0.02) | <.001
pre-policies vs. post-policies p-value b <001 <001 <001
Mean length-of-stay
pre-policies slope | 0.12 (0.1, 0.14) <001 | 0.27(0.23,0.3) <001 | 0(-0.02,0.03) 0.867
post-policies slope | 0.41 (0.39, 0.42) <.001 0.57 (0.54, 0.6) <001 | 0.02(0,0.04) 0.077
pre-policies vs. post-policies p-value b <001 <001 0.228
Percent stays exceeding 60 days
pre-policies slope | 0.04 (0.03, 0.04) <.001 0.04 (0.03, 0.05) <.001 0.01 (-0.01, 0.03) 0.571
post-policies slope | 0.14 (0.14, 0.15) <.001 0.13 (0.12, 0.14) <001 | 0.02(0,0.03) 0.065
pre-policies vs. post-policies p-value b <001 <001 0.37
Percent stays exceeding 180 days
pre-policies slope | 0.04 (0.03, 0.04) <.001 0.05 (0.04, 0.06) <.001 0(-0.01, 0.02) 0.61
post-policies slope | 0.14 (0.14, 0.15) <.001 0.15 (0.14, 0.16) <001 | 0.02(0,0.03) 0.013

<.001 <.001 0.15

Abbreviations: ADRD=Alzheimer’s disease and related dementias; Cl=confidence interval.

aEstimated from models adjusted for month indicators + hospice fixed effects + hospice time-varying covariates (ownership (for-profit vs.

non-profit, free-standing vs. affiliated), total registered nurses, total employees, monthly demographic distributions (age, gender, race/ethnicity)

of new enrollees, monthly percent of total care days provided at the routine home care level and continuous home care level, and monthly

percent of care days provided in the community/home setting, nonskilled long-term care setting, and skilled nursing home/inpatient setting) +
county time-varying covariates (total population, percent population aged 65+ and 85+, gender and race/ethnicity distributions, number of active
physicians, rural-urban setting, percent below poverty level, median household income)

p-values indicates whether the pre-policies slope and post-policies slope presented in the two preceding rows are significantly different, i.e.
whether we can statistically reject HQ: pre-policy slope — post-policy slope = 0.
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