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Abstract

Context—Recent analyses of Medicare data show decreases over time in intensity of end-of-life
care. Few studies exist regarding trends in intensity of end-of-life care for those under 65.

Objectives—To examine recent temporal trends in place of death, and both hospital and ICU
utilization, for age-stratified decedents with chronic, life-limiting diagnoses (<65 versus =65
years) who received care in a large healthcare system.

Methods—Retrospective cohort using death certificates and electronic health records for 22,068
patients with chronic illnesses who died between 2010 and 2015. We examined utilization overall
and stratified by age using multiple regression.

Results—The proportion of deaths at home did not change, but hospital admissions in the last 30
days of life decreased significantly from 2010 to 2015 (hospital b=-0.026; CI=-0.041,-0.012). ICU
admissions in the last 30 days also declined over time for the full sample and for patients 65 or
older (overall b=-0.023, CI=-0.039,-0.007) but was not significant for younger decedents. Length
of stay did not decrease for those using the hospital or ICU.

Address correspondence to: J. Randall Curtis, MD, MPH, Professor of Medicine, Cambia Palliative Care Center of Excellence, Box
359762, Harborview Medical Center, University of Washington, 325 Ninth Avenue, Seattle, Washington 98104, Phone: (206)
744-3356; Fax: (206) 744-8584; jrc@u.washington.edu.

Author's Contributions: All authors made substantial contributions to the design of the work or the acquisition, analysis, or
interpretation of the data; AND participated in revising it critically; AND provided final approval of the version to be published; AND
agree to be accountable for the work.

Conflict of interest statement: The authors have no financial conflicts of interests



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Sathitratanacheewin et al. Page 2

Conclusion—From 2010 to 2015, we observed a decrease in hospital admissions for all age
groups and in ICU admissions for those over 65. As there were no changes in the proportion of
patients with chronic illness who died at home nor in hospital or ICU length-of-stay in the last 30
days, hospital and ICU admissions in the last 30 days may be a more responsive quality metric
than site of death or length of stay for palliative care interventions.

Background

Health care expenditures in the US exceeded $3.2 trillion in 2015 and are expected to rise
further due to factors such as the aging population and advances in healthcare technology.?
A disproportionate amount of spending occurs at the end of life for Medicare beneficiaries,
with 80% of people who die each year in the US using 30% percent of Medicare
expenditures.23 Intensity of care at the end of life, including the number and length of
hospitalizations and use of the ICU in the last 30 days of life, account for 78% of costs in the
final year of life.2* Thus, end-of-life care is an important focus for providers, researchers,
and policymakers interested in reducing costs.

Recent Medicare analyses report a 4% decline in costs per decedent in the last six months of
life (2010: $36,392 vs. 2014: $34,837 per person).® Similarly, hospital admissions in the last
30 days decreased by 35 admissions per 1,000 decedents (2010: 629 vs. 2014: 594
admissions per 1,000 decedents).> Although these trends have been demonstrated for
Medicare beneficiaries, few data address utilization at the end of life for decedents younger
than 65. Studies comparing Medicare vs. non-Medicare costs and utilization have focused on
geographical rather than temporal trends, and report almost no correlation between Medicare
vs. commercial spending by region.5-8

In this study, we used death certificate and electronic health record (EHR) data to examine
temporal trends in location of death and hospital and ICU utilization (2010-2015) for
decedents with chronic illness receiving care in a single healthcare system. We compared
patients age <65 vs. =65 across the full range of payers. We hypothesized that there would
be decreasing trends in intensity of end-of-life care for both age groups.

Methods

Setting and Study Population

This analysis used data from Washington State Death Certificates that includes all deaths in
Washington State from 2010-2015 and from the UW Medicine data warehouse that includes
clinical and administrative information from a university medical center, a county safety-net
hospital, a community hospital, a large clinic network, and an outpatient cancer center.
Annual patient volume exceeded 64,000 hospital admissions and 1.6 million outpatient and
emergency department visits.%10

Decedents included in the study were 18 years or older at the time of death with at least one
of the nine chronic conditions used by the Dartmouth Atlas to study end-of-life care in the
US: malignant cancer/leukemia, chronic pulmonary disease, coronary artery disease (CAD),
congestive heart failure (CHF), chronic liver disease, chronic renal disease, dementia,
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Outcomes

diabetes with end-organ damage, and peripheral vascular disease (PVD).> Affiliation with
UW Medicine was defined as at least one non-surgical inpatient visit at a UW Medicine
hospital in the 24 months prior to death; or two outpatient visits at the same site in the last
32 months of life, with at least one visit in the last 24 months of life. This method excluded
patients referred for elective surgery or to obtain a second opinion.

The University of Washington Institutional Review Board determined that this project did
not involve human subjects because all patients were deceased. A waiver of HIPAA consent
was obtained as required by Washington State law.

Site of death—Place of death (hospital, home or other location [e.g., nursing home,
inpatient hospice facility]) was determined by death certificate or the EHR if omitted from
the death certificate.

Utilization—The following events, occurring in the last 30 days of life at one of the two
largest hospitals, were assessed from the EHR: 1) hospitalizations: any admission and length
of stay (LOS); and 2) ICU stays: any admission and LOS.

Confounders

Age at death, gender, race/ethnicity (white non-Hispanic vs. minority), education, specific
Dartmouth Atlas conditions, and the number of outpatient visits in the year prior to the last
month of life (as a marker of contact with the healthcare system) were considered as
possible confounders. Age, gender, type of diagnoses and number of outpatient visits were
obtained from the EHR. Race/ethnicity and level of education were obtained from death
certificates.

Statistical Analysis

Descriptive statistics were used to characterize the sample (overall and by age group). Tests
for trends over time were run for the full sample, and then for samples stratified by age. All
associations were tested with regression models: probit regression estimated with weighted
mean- and variance-adjusted least squares for binary outcomes (any hospital care, any ICU
care); multinomial regression estimated with restricted maximum likelihood for the
unordered categorical outcome (place of death); and negative binomial regression estimated
with restricted maximum likelihood for count outcomes (inpatient and ICU LOS in days).
Year of death was modeled as an ordinal predictor. All models were tested for confounding:
we included variables that changed the year-of-death coefficient by at least 10% when added
to the bivariate model. Analyses were conducted with Mplus (https://www.statmodel.com/)
with p-value <0.01 connoting statistical significance and taking into account multiple
comparisons.
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Results

Patient Demographics and Site of Death

Our sample included 22,068 individuals who died in Washington State from 2010-2015 and
met our eligibility criteria. The mean age of the patients was 65.8 years, and 46% were
younger than age 65. Forty-three percent were female, and 18% were non-white or Hispanic
(Table 1). The most common chronic illness was cancer (53%), followed by chronic
pulmonary disease (26%) and CAD (25%). Overall, 25% received care in the hospital during
the last 30 days of life and 18% had an ICU stay. Of the 20,479 patients with known place of
death, 41% died in a hospital, 36% died at home, and 23% died in other locations. More
patients under age 65 died in the hospital than older patients (46% vs. 38%; 0£<0.001; Table
1). Compared with deaths in the hospital, deaths at home and in other locations did not vary
significantly over time for the total sample or either age group (Table 2).

Utilization Outcomes

Hospital utilization—As shown in Figure 1, hospitalization in the last 30 days of life
decreased over time (b=-0.026; Cl1=-0.041, -0.012) with similar findings for each age group
(<65: b=-0.023, C1=-0.044,-0.003; =65: b=-0.030, CI=-0.050,-0.010). For the full sample,
these findings can be interpreted as suggesting that with each succeeding year the “average
patient” (based on the values for mean age and proportion with each disease) would have
had an approximately 3.1% decrease in the probability of having inpatient care. For those
admitted to the hospital, hospital LOS did not change significantly over time for either group
(Table 2).

ICU utilization—There was a significant decrease over time in ICU admissions in the last
30 days of life for the overall sample and for patients older than 65 (overall: b=-0.023,
Cl=-0.039,-0.007; =65: b=-0.026, Cl=-0.048,-0.003; Figure 1). There was a trend toward
reduced ICU admission for decedents under age 65, but this did not achieve statistical
significance (b=-0.020, CI=-0.043,0.002). For those admitted to the ICU, ICU LOS did not
vary over time (Table 2).

Discussion

Despite the growth of advance care planning, palliative care, and hospice programs during
the time-period of this study,11:12 we found no significant changes in the proportion of
patients dying at home, in the hospital, or in another setting.10 Although studies suggest that
as many as 60-80% of adults would prefer to die at home,13-15 only about one-third of
patients (all with chronic life-limiting illness) died at home and over one-third died in an
acute care hospital. Prior analyses from our healthcare system show that about 40% of these
patients died in the hospital with no significant change between 2010 and 2015.10 In contrast
to a stable pattern in site of death, we found that the proportion of chronically ill patients
who were hospitalized during the last 30 days of life decreased from 2010 to 2015. This
finding is similar to recent trends seen among Medicare beneficiaries,® and our study
demonstrates similar trends among patients under 65 years. Our findings suggest that
hospital admission in the last 30 days may be a more responsive palliative care quality
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metric than site of death, since site of death may be more dependent on more difficult to
control for healthcare systems such as social support.#16-18 These consistent declines in
hospital admissions in the last 30 days of life across all age groups may be due to increased
penetration of advance care planning and primary and specialty palliative care
programs.19-22 UW Medicine has made advance care planning and palliative care a priority
since 2012, which may have contributed to our findings.23 However, it is difficult to attribute
these changes over time to any specific program, provider, or group of providers in an
observational study. This is an important challenge for healthcare systems interested in
attributing credit or accountability for changes in the intensity of care at the end of life.

Admission to the ICU in the last 30 days of life also decreased amongst all patients in our
sample and for those over 65. Others have reported a similar decrease in ICU admission
among Medicare beneficiaries.® For patients 18 to 65, we saw a trend toward reduction in
ICU admission in the last 30 days of life (although not statistically significant by our
definition of p<0.01). It may be that ICU use for younger patients follows a different pattern,
even in the context of a chronic illness.242> For example, the course of illness for younger
patients may be less predictable than for older patients and younger patients may favor more
aggressive care, making reductions in the use of intensive care more difficult to achieve.17.26
It is important to note that although the chronic conditions that patients experienced differed
between age groups, our analyses controlled for these differences and, therefore, this is
unlikely to explain our findings.

Our study has several important limitations. First, we used data from a single healthcare
system in a single state, and our findings may not generalize to other healthcare systems or
states. However, the academic healthcare system we examined is a large, diverse system that
may be similar to other academic healthcare systems. Second, we used data from the EHR
that were collected for clinical and billing purposes rather than research, and our findings
may be limited by misclassification associated with inaccurate or incomplete documentation.
Third, we were unable to determine patient preferences for intensity of care at the end of life
in this study; future studies should use such preferences to assess goal-concordance of care.
Fourth, although we describe the proportion of patients that died at home, we do not know
the proportion who died at home with hospice since this information is not accurately
captured in our EHR or on death certificates. Finally, although our analyses are limited to
decedents and may not generalize to non-decedents, our focus is on end-of-life care in the
context of chronic illness and therefore this is less of a concern.?’

In summary, although the proportion of deaths at home did not change for patients with
chronic illness between 2010 and 2015, we found a significant decrease in the proportion of
these patients admitted to the hospital and to the ICU in the last 30 days of life. Our findings
can provide direction for healthcare systems striving to document changes in intensity of
end-of-life care for patients with chronic illness suggesting that hospital and ICU admissions
in the last 30 days of life may be more responsive quality metrics than site of death or
hospital or ICU LOS for interventions such as enhanced advance care planning and
palliative care. Our findings also suggest that modifying site of death and hospital or ICU
LOS may require more robust interventions. Our study demonstrates a reduction in the use
of the acute care hospital in the last 30 days of life among patients both under and over 65
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years of age, but less prominent reduction in ICU use for the younger group, suggesting the
presence of additional barriers to reducing ICU use in the last 30 days of life for patients
with chronic illness who are under 65 years of age.
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