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OBJECTIVES: To assess the relationship between partici-
pant-specific and program-specific characteristics and the
place of death in the Program of All-Inclusive Care for the
Elderly (PACE).

DESIGN: A retrospective, population-based, cross-sectional
study.

SETTING: PACE is a community-based managed care
model serving a frail, nursing home-eligible population of
Medicare beneficiaries.

PARTICIPANTS: Two thousand two hundred sixty-three
PACE decedents from 12 sites that were fully capitated for
Medicare and Medicaid by mid-1997.

MEASUREMENTS: Participant-specific characteristics in-
clude the range of demographic, functional, and cognitive
status; skilled care needs; medical conditions; and advance
care directives measures. The PACE site-specific indicator
was also included to assess the effect of program sites on
place of death. Bivariate, logistic, and multinomial logit
models were employed.

RESULTS: The probability of death at home is twice as
great (45%) for PACE program participants as for the
general population of older Americans. Twenty-one per-
cent of PACE participants die in hospitals, compared with
53% of Medicare beneficiaries. Participants who are older
and live in the community have a significantly greater (P <
.05) probability of dying at home than does an average
PACE enrollee. Those with a do-not-resuscitate order are
7.4% less likely to die in the hospital than are those with-
out. PACE participants with a live-in informal caregiver
are 10.3% (P < .05) less likely to die at home than those
without a caregiver. When all participant characteristics
were accounted for, there remained significant variation in
the place of death by PACE plan. We found the least
amount of site-specific variation in deaths occurring at
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home and the most variation in deaths occurring in hospi-
tals.

CONCLUSION: Nationally, the low rate of home death
has prompted some to conclude that it is unlikely that we
will, as a society, decide to take our dying older people
back into our homes.” The PACE experience suggests that
it is possible to modify this trend. The results indicate that
patient and program characteristics are both important in
predicting the place of death. The variation across PACE
sites suggests that an opportunity for narrowing these
gaps, and reducing the proportion of hospital deaths, ex-
ists. The PACE end-of-life “practice style” could poten-
tially be applied to other populations and may have im-
portant public policy implications. J Am Geriatr Soc 50:
125-135, 2002.
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Ithough most terminally ill Americans would prefer

to die at home, few do. Studies have shown that 82%
of seriously ill patients prefer to die at home.! Forty-three
percent of chronically ill community-dwelling older people
expressed a preference for home as the site of terminal
care.? Between 50% and 70% of patients near death are
reported to want to die at home.>* According to a national
survey (Table 1), 65% of older Americans (aged 65 and
older) prefer to die at home or in a hospice.’ Analysis of
actual place of death shows that only 20% die at home or
hospice, and 77% die in institutional settings (53% in
acute care hospitals). The images and fears of impersonal
death, of expensive and needless end-of-life high-technol-
ogy treatments, and of painful and unwanted medical in-
terventions have given rise to increasing scrutiny of the
care of the dying in both the popular and professional me-
dia.l,2,7711

Prior studies examining the determinants of the place
of death focused either on the characteristics of the health-
care system or on those of the patients. It has been shown
that the characteristics of the local healthcare system exert
powerful influence on patients’ service utilization, includ-
ing those near death. Increased rates of nursing home
deaths are known to correlate with increased availability
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Table 1. Preferred vs Actual Site of Death: Americans Aged
65 and Older

Preferred Site® Actual Site®
Site of Death %
Home and hospice 65 20
Hospital 25 44
Nursing home 3 24
Don’t know 7 3
Hospital OPD (other) 9
TOTAL 100 100

OPD = outpatient department.

of nursing home beds.'? Similarly, higher rates of inpatient
hospital deaths are associated with greater hospital bed
availability.'> But these studies have not been able to ad-
dress concerns that patient rather than healthcare system
differences explain these observed geographic variations.
Furthermore, most studies have been based on data from
the traditional fee-for-service care models; only a few looked
at decedents in managed care settings.'%!5 Studies that ex-
amined the importance of patient rather than system char-
acteristics in determining the place of death also have im-
portant limitations. The majority of these studies focused
on the death experience of cancer patients rather than of a
broader group of decedents.'6-18 The reported associations
between the place of death and patient characteristics were
rarely based on multivariate statistical models and in
many cases were limited to particular settings or sites of
care."? Because prior studies have generally focused on ei-
ther patient or healthcare system characteristics, the rela-
tive importance of each in determining the place of death
is not clear.

The Program of All-inclusive Care for the Elderly
(PACE) offers a unique model within which to investigate
the influence of both patient and system characteristics.
PACE provides a managed care (capitated) continuum of
preventive, primary, acute, and long-term care services to
nursing home-eligible older persons who reside in the
community. All PACE participants have a close and on-
going relationship with their primary care physician and
with other program staff members and caregivers. The
PACE staffing ratios include one primary care physician,
one nurse practitioner, four and a half registered nurses,
three social workers, and other professional and parapro-
fessional staff for each 120 to 150 enrollees.?® The PACE
model places high priority on discussing participants health-
care wishes with them and on obtaining advance direc-
tives.2?2 This promotes an environment that encourages
addressing sensitive issues such as end-of-life treatment
options and facilitates making difficult choices about the
use of critical care technology that can extend life or ex-
tend the process of dying. It also creates an environment
that encourages good communication between patients
and their families and clinicians, and between clinicians
themselves, and may therefore hold the promise for im-
proving care at the end of life.

It is within the context of this managed care model that
we examine here both patient and healthcare system char-

acteristics as the determinants of the place of death. In un-
dertaking this study we had the following three objectives.

1. To assess the relationship between participant-spe-
cific characteristics, including advance directives,
and the place of death.

2. To examine PACE site-specific variations in place
of death, controlling for important patient charac-
teristics.

3. To compare place of death in PACE and in the fee-
for-service Medicare population residing in the
same geographic areas.

BACKGROUND

PACE is a community-based alternative care setting for frail,
chronically ill older people whose significant functional and
cognitive impairments make them eligible for nursing home
care. All PACE participants must also be age 55 and older
and be receiving Medicare. They may also be eligible for
Medicaid. PACE has been modeled after the On Lok pro-
gram in San Francisco. Since 1990, the PACE model has
been replicated in many other sites across the country. Since
implementation of the Balanced Budget Act of 1997, PACE
has moved from operating under the federal demonstration
authority to become a permanent provider status. Currently
there are more than 30 PACE sites in 13 states.

PACE is a managed care program that integrates pri-
mary, acute, and long-term care services under Medicare
and Medicaid capitation arrangement. Care is provided by
an interdisciplinary team and includes clinical, social, and
support services provided by professional and paraprofes-
sional staff. A key component of the program is a highly
developed day program attended by the participants. PACE
embodies a philosophical approach to care that empha-
sizes creativity and flexibility in accomodating services to
the needs of individual participants, with a goal of main-
taining individuals in their homes.

A typical PACE participant is an 80-year-old Medic-
aid-eligible widow who is as likely to live at home alone as
she is with others. She has multiple medical diagnoses, ex-
periences multiple limitations in activities of daily living
(ADLs), and is likely to suffer some degree of cognitive im-
pairment (Table 2). Her life expectancy upon enrollment
in the program is approximately 2.5 years (Table 3).

Currently, over 6,000 nursing home—certifiable Medi-
care beneficiaries receive care from Medicare capitated
PACE sites and pre-PACE sites (under Medicaid but not
yet Medicare capitation). More than 12,000 Medicare
beneficiaries have been cared for by the PACE model since
1990. A number of recent studies offer a more in-depth
view of PACE.2023-26

DATA AND METHODS
Data

The population in this study included all of the partici-
pants enrolled in the first 12 PACE sites, all of which were
fully capitated (receiving both Medicare and Medicaid
capitation payments) by mid-1997. For each PACE site,
the data covered the period from the program’s inception
through mid-1998. The study population included 6,971
individuals, of whom 2,263 had died by mid-1998. Table
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Table 2. Descriptive Statistics By Program of All-Inclusive Care for the Elderly (PACE): Through June 1998

Percentage Percentage Percentage Average
Program  Number Female White Medicaid  Average No. of Percentage
Waiver of Average No. Medical with
PACE Program Date Enrollees Age % ADLs Conditions Dementia
All plans 6,971 80.0 71 44 95 3.0 8.1 48
San Francisco, CA Nov-83 1,066 78.9 65 16 94 2.7 6.4 37
East Boston, MA Jun-90 632 80.8 77 89 91 2.8 9.4 39
Portland, OR Jun-90 777 81.0 74 89 93 2.7 8.1 57
Columbia, SC Oct-90 767 77.8 76 24 99 3.5 7.6 67
Milwaukee, WI Nov-90 765 78.7 76 48 97 2.8 8.8 47
Denver, CO Oct-91 522 80.2 68 55 94 2.8 6.9 75
Bronx, NY Feb-92 816 76.1 69 19 100 2.8 7.6 18
Rochester, NY May-92 729 80.4 65 79 89 3.5 9.2 55
Sacramento, CA May-94 302 78.4 71 63 88 3.1 9.1 57
El Paso, TX Jun-94 330 78.9 64 5 100 3.1 9.1 62
Oakland, CA Apr-95 146 78.0 63 8 98 3.3 7.3 41
Detroit, MI May-97 119 78.8 84 6 100 2.1 11.0 50

Note: Statistics shown are for the time period June 1990 through June 1998.
ADL = activities of daily living.

2 presents some descriptive characteristics of each pro-  specific longitudinal basis. The following principles governed
gram. (The identities of the PACE sites are coded A  dataPACE collection.
through L in the other Tables and Figure 1; the order does

not correspond to that presented in Table 2.)  All sites collected the same set of variables (from each
We used two sources of data in this study: dataPACE (a site’s inception through mid-1998).

secondary data source) and advance directives (a primary * A consistent set of guidelines for data collection was

data source). The PACE data (also known as dataPACE) for applied across all sites.

these sites were collected under Health Care Financing Ad- e All data collection training was performed and di-

ministration (HCFA) contract number 500-95-0035 through rected by On Lok, Inc. staff.

mid 1998. This is a comprehensive administrative database e HCFA and the sites were notified about the quality

containing demographic, health, functional status, medical of data and corrective action was taken when needed.

history, and service use (encounter) information on a person- e All sites had to incorporate changes to the data set.

Table 3. Mortality and Place of Death in Program of All-Inclusive Care for the Elderly (PACE): By Site

Site of Death*

Average LOS

from Enrollment Mortality Hospital Nursing Home Home
Until Death Ratet (n = 479) (n = 765) (n=1,019)
PACE Number of —_—

Program Decedents” months %
All Sites 2,263 29.7 32 21.2 33.8 45.0
A 43.3 25 39.5 15.6 44.9
B 31.0 32 32.0 40.0 28.0
C 18.2 12 14.3 28.6 57.1
D 34.9 39 12.3 25.9 61.8
E 30.1 39 15.3 37.2 475
F 32.3 31 24.7 33.1 42.3
G 375 18 25.9 31.0 431
H 23.9 30 20.7 30.4 48.9
| 26.9 35 26.5 48.6 24.9
J 31.2 17 8.0 16.0 76.0
K 24.4 42 13.8 32.6 53.6
L 20.7 32 18.7 41.7 39.6

*To protect the confidentiality of the PACE sites, site names are coded and data on the number of decedents by site are not presented.
TSignificant variations by PACE site (P < .001).
LOS = length of stay.
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Figure 1. Percentage of hospital deaths by Program for All-Inclu-
sive Care for the Elderly (PACE) site and host community.

e To increase data accuracy and interrater reliability,
specific procedures were instituted and required of
all sites.??

Data on advance directives were obtained directly
from the PACE sites, under a project supported by the
Culpepper Foundation. Of the 12 PACE sites, 10 agreed
to provide participant-specific data on advance directives
for 5,377 people who were enrolled at these sites before
mid-1998. Collectively, these 10 sites had 1,757 decedents
during the period covered by the study. Advance directives
are prior directives by the patient concerning his or her
health care. They generally fall into two categories, those
that have to do with instructions for medical care such as
cardiopulmonary resuscitation (CPR) or artificial feeding,
and those that have to do with designating a proxy for fu-
ture decision-making.?” Some PACE sites collect more-
detailed advance directive data than others, but all collect
information on CPR and most (7 out of 10) collect data
on healthcare proxies and artificial feeding. A healthcare
proxy is someone designated by the program participant
(or chosen for the participant in case of cognitive impair-
ment) to make medical decisions when the participant be-
comes unable to make such decisions. Artificial feeding re-
fers to methods used to feed people who can no longer eat,
such as insertion of a tube into the stomach or giving lig-
uid nutrients through a vein catheter.?”

At each site, advance directives data were retrieved
from patients’ medical records by the designated program
staff, usually in paper format, but, in the case of one site,
in an electronic record format. Information on advance di-
rectives, site- and patient-specific identification numbers,
and information on gender and date of birth were for-
warded to the authors, who entered the information into a
computer, edited it for accuracy, and linked it with data-
PACE for each participant.

Methods
Outcome

The outcome variable, place of death, was identified as
acute care hospital, nursing home, or home. Place of death
is not a recorded variable in dataPACE and therefore had
to be imputed based on services used, their dates, and the
date of death. Deaths in acute care hospitals, in nursing
homes, and in transitional housing (housing owned by

PACE and used as an alternative care site) were defined
first, based on the participants’ presence in these settings
on the date of their death. All other deaths were defined as
having occurred at home. Because only some PACE sites
have transitional housing, we collapsed this category with
nursing home based upon consultations with PACE pro-
viders (transitional housing being perceived as used mostly
as an alternative to placing someone in a nursing home).

Independent Variables

Independent variables were obtained from dataPACE and
from the advance directives data collected for this project.
Those variables included age, gender, race, level of educa-
tion attained, living arrangements, availability of an infor-
mal caregiver (coded as living with the participant or not),
time from admission into the program until death, pres-
ence or absence of advance directives, self-assessed health
status, functional status, cognitive status, incontinence,
need for skilled care, and medical diagnosis. Also included
was the variable indicating the PACE site where the partic-
ipant was enrolled. This variable allowed us to assess the
effect of site on place of death. The site variable captures
local practice styles, availability of local resources (e.g.,
nursing home beds), and possibly participant characteristics
not explicitly included in the regression model that are also
correlated with the site. Given the richness of participant-
level information included in dataPACE, it is unlikely that
important participant risks are omitted from our analyses
and therefore unlikely that they are captured in the site co-
efficient.

An informal caregiver may be a spouse, child, other
relative, or friend. Advance directives were grouped into
three categories: CPR with do not resuscitate (DNR), or
full code; healthcare proxy (present or absent); and feed-
ing tube (refused or not). Functional status was measured
using an index of ADLs. The ADLs included in dataPACE
are bathing, dressing, grooming, toileting, walking, and
feeding. For each ADL, a score of 1 was assigned if a per-
son was independent, a score of 2 if some help or supervi-
sion was required, and a score of 3 in cases of total depen-
dence on human assistance. The scores were then summed.
Cognitive status was measured using a mental status ques-
tionnaire (a 10-item instrument used to measure cognitive
status) that has been validated in numerous other studies;
a score of less than 3 was used to define absence of impair-
ment.?® Skilled care needs were coded as 1 if the partici-
pant received care from any source and as 0 if skilled care
was not provided.

Statistical Analysis

The associations between the independent variables and
the sites of death—hospital, nursing home, home—were
assessed in a bivariate analysis using the chi-square statistic.
To determine the independent effect of each of the partici-
pant characteristics and the PACE site effect we also esti-
mated multivariate models. Because the outcome of interest
(place of death) could assume any of three different unor-
dered values (hospital, nursing home, or home) we estimated
multinomial logit models. This technique estimates simul-
taneously two regression models in which the dependent
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variables are the logarithm of the odds ratio of each of the
first two states to the third (i.e., the ratio of the odds of
hospital to home and the ratio of the odds of nursing
home to home). Both regressions include the same inde-
pendent variables, but each can have different coefficients,
such that the correlation between each risk factor and the
odds ratio can differ for the two odd ratios. These two re-
gression models, together with the restriction that the sum
of the probabilities of death in the hospital, death in the
nursing home, and death at home equal 1, completely
identify the relationships between risk factors and place of
death probabilities.

Due to data sparsity within strata, we could not esti-
mate multinomial logit models with all of the independent
variables that were significantly associated with place of
death in the bivariate analyses. Therefore, we first esti-
mated logistic models of pair-wise comparisons of place of
death. For example, we estimated logistic models predict-
ing the probability of death in the hospital versus death in
the home, models predicting probability of death in the
nursing home versus home, etc. Independent variables that
were significantly associated with place of death in at least
one of these models (with P-values = .10) were included in
the multinomial logit models. We did not use a more con-
servative cutoff for significance (e.g., .25) because the data
could not support additional variables. However, because
we were particularly interested in testing the hypothesis
that site effects, in addition to individual participant char-
acteristics, are significant predictors, we included all sites
in the multinomial logit model, even if their effect was not
significant at the .10 level in the logistic models.

The logistic models we estimated included not only
statistically significant participant characteristics but also
significant site-fixed effects. Therefore, in addition to the
participant characteristics, the final multinomial logit mod-
els include indicator variables for each site. Because data
sparsity led to violation of the underlying assumptions
(more than 20% of the strata had fewer than five observa-
tions) we used bootstrapping techniques to estimate stan-
dard errors. In each iteration, we randomly chose, with re-
placement, a sample equal in size to the original sample
and estimated the multinomial logit models. We then ex-
amined the distribution of estimated coefficients to deter-
mine the average and the 95% confidence interval for each
coefficient and calculated the probabilities for each place
of death. To determine the number of iterations required
to provide stable and accurate coefficient estimates, we
compared the average values of the coefficients from anal-
yses based on increasing number of iterations. These val-
ues were the same within two decimal places for analyses
based on 10,000 and 12,500 iterations. We therefore
present results based on 12,500 iterations.

Because the advance directives data were available for
only 10 of the 12 sites, we could not include them in the
analyses of data for all 12 sites. This potentially subjects
the results of the analysis to omitted variable bias; that is,
a model omitting advance directives may attribute the as-
sociation between place of death and advance directives to
another variable that is correlated with advance directives.
For example, older participants are more likely to have
DNR orders. In a model that omits the DNR variable, the
age coefficient would reflect not only the effect of age but

also the effect of DNR orders. It would bias the age coeffi-
cient and might lead to erroneous conclusions about the
association between age and place of death. We therefore
re-estimated the original model, excluding advance direc-
tives, on the 10-site data subset. We then added the advance
directives variables and re-estimated the model again on
the 10-site data. The results of the model with and without
the advance directives variables were similar. This indi-
cates that the models excluding advance directives esti-
mated over the full data set (12 sites) were not biased by
the omission of these variables.

The goodness of fit in these models was evaluated by
comparing the predicted and the observed (unadjusted)
place of death probabilities for a participant with the average
characteristics. The correspondence between these proba-
bilities was very good for all models, as is discussed in the
results section.

Because the coefficients of a multinomial logit regression
do not have an intuitive interpretation, we report instead the
predicted place of death probabilities for the average partici-
pant. These were calculated using the estimated multino-
mial logit model by setting all variables to their average
value in our sample. To evaluate the independent effect of
each participant and site effect, we calculated site-of-death
probabilities with and without the specific characteristic
while keeping all other variables at the average participant
values. We then calculated the difference in probabilities
with and without the characteristic to determine the inde-
pendent effect of the variable.

RESULTS

There were 2,263 decedents in the sample population. Ta-
ble 3 provides descriptive statistics about each site’s mor-
tality rate and place of death distribution. On average, the
annual mortality rate in PACE is high, 32% compared
with about 8% for the Medicare population at large,? re-
flecting both the age and the frailty of its enrollees. The
mortality rate varies significantly (P < .001) by site, from
a low of 17% in site ] to a high of 42% in site K. Simi-
larly, there is a broad range of variation in the place of
death between these PACE sites. Deaths occurring at home
vary from a low of 24.9% in site I to a high of 76.0% in
site J, whereas deaths in the hospitals were the lowest in
site J (8%) and the highest in site A (39.5%).

Recent national statistics on place of death, by age of
decedents, are not generally available, making it difficult
to compare the PACE population to some reasonable na-
tional benchmark. Older national data show that 14% of
the oldest (aged 85 or older) Medicare beneficiaries died at
home, and another 10.6% died in other settings, including
on the way to the hospital.’® By comparison, more than
twice as many, or 45%, of the PACE participants (average
age 80) died at home.

PACE Participant-Specific Characteristics and the Place

of Death

The characteristics of the PACE decedents and their
choices regarding advance directives, by place of death,
are presented in Tables 4 and 5, respectively. Overall,
21.2% of the decedents died in the hospital, 33.8% in
nursing homes, and 45.0% at home.
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The chance of dying at home increases significantly (P <
.001) with age, from 41.7% among those younger than 80
to 47% among those aged 80 and older. Women are also
significantly (P < .013) more likely to die at home (47.2%)
than men (40.7%). Although the proportion of whites and
blacks who died at home is almost equal (47.5% and
46.0%, respectively), the proportion of Hispanics (41.5%)
and Asians (35.9%) is substantially lower (P < .001).

Living in a group or a foster home substantially in-
creases the probability of dying at home: 69.7%, versus
43.4% of those who live alone. Education or having an in-
formal caregiver (not living with a PACE participant) does
not seem to have a statistically significant impact on the
place of death. Alternatively, living with an informal care-
giver appears to significantly (P < .007) increase the prob-
ability of dying in a hospital—23.8% for those with a
caregiver as compared with 18.6% of those without.

Those who are in PACE for at least 2 years are signifi-
cantly (P < .001) less likely to die in a hospital than those
with less than 1 year in the program (17.9% vs 24.9%, re-
spectively). Self-perceived health status also appears to sig-
nificantly (P < .007) affect the probability of home
deaths—47.5% for those who are in good to excellent
health versus 41.5% for those in poor health. Similarly,
limitations in ADLs, incontinence, skilled care needs, and
medical diagnosis are all statistically significantly associ-
ated with the place of death.

The bivariate analysis on advance directives data was
performed on a subset of information provided by 10 of
12 PACE sites. The relationships between the three types
of advance directives—CPR, healthcare proxy, and artifi-
cial feeding—and the place of death were examined (Table
5). As expected, those who chose CPR were 70% more
likely to have died in a hospital and 11% less likely to
have died at home (P < .001), compared with those who
chose DNR. Having a healthcare proxy significantly (P <
.017) increases the probability of dying at home—49.6%
for those with a proxy, compared with 41.3% for those
without. The relationship between artificial feeding and
the place of death was not found to be statistically signifi-
cant (P < .929).

Impact of PACE Participants’ and Sites’ Characteristics

on Place of Death

The bivariate analysis provides insights into the relative
importance of each covariate relative to the place of death,
but it is the multinomial logit regression that allows us to
risk adjust for both the personal and site characteristics to
better understand factors predictive of the place of death.
Based on the logistic models, only a small number of vari-
ables were found to be important predictors of the place of
death. These variables included two of the three advance
directives (CPR and proxy), age, place of residence, pres-
ence of an informal caregiver, ADLs, and the PACE site in
which the participant was enrolled.

Tables 6 and 7 report the predicted (and actual) prob-
abilities of dying, by place of death, attributed to each risk
factor and their statistical significance.

For the subset of PACE plans for which advance di-
rectives data were available, risk-adjusted and actual site-
of-death probabilities for an average enrollee were not sta-

tistically different (Table 6). The predicted probability of
death in the hospital for the average participant with a
DNR order is 16.3% compared with 23.7% for a partici-
pant with full code (DNR). The incremental effect of hav-
ing a DNR order is the difference between the two, a de-
creae in probability of death in the hospital of 7.4 percentage
points (P < .10 in a one-tailed test of significance). We did
not find other relationships between advance directives
and the place of death to be statistically significant. Be-
cause the estimated associations between site and partici-
pant characteristics and place of death were similar in the
full data set (12 sites) and the subset of 10 sites with ad-
vance directive information, we report and discuss only
the results based on data for all 12 sites (Table 7). Age was
a significant (P < .05) factor in predicting both hospital
and home deaths, but not death in a nursing care facility.
Individuals younger than 80 had an 8.6% greater proba-
bility of dying in a hospital than persons who were older
but a 6.2% lower probability of dying at home, all other
factors being equal. Living arrangement was also a signifi-
cant predictor of deaths in all settings. Persons living in the
community had a 13.3% higher probability of dying in a
hospital and a 49.7% higher probability of dying at home
than those who resided in nursing homes. Alternatively,
they had a 63% lower probability of dying in a nursing
home.

Other person-specific characteristics predictive of the
site of death are live-in informal caregiver and ADL depen-
dence. PACE participants who have a live-in informal
caregiver are 10.3% less likely to die at home than are
those without an informal live-in caregiver. Deaths in hos-
pitals or nursing homes are not affected by the presence of
an informal caregiver. The opposite is true of ADLs as pre-
dictors of the place of death. Although ADL dependence is
not significantly predictive of death at home or in a nurs-
ing care facility, less-disabled participants are 8.1% more
likely than those with a greater level of disability to die in
a hospital, all else being equal.

PACE Site-Specific Variations in Place of Death

When all of the participant characteristics were accounted
for, there remained significant variations in the place of
death by PACE plan.

The predicted probability of dying in the hospital
ranged from a low of 0.3% in site J to a high of 38.5% in
site A (Table 7). The predicted probability of dying in a
nursing home ranged from 8.1% in site J to 48.1% in site
L; the probability of death at home was as low as 24.4%
in site I and as high as 91.6% in site J. Many of the sites
had probabilities significantly different from the average.

Overall, we found the least amount of site-specific
variation in home being the place of death. In 8 of the 12
PACE sites (70%), the probability of dying at home was
not statistically different from that of an average partici-
pant. Only two of the 12 plans (17%) had statistically
higher, and another two statistically lower, than average
probability of death at home. A somewhat greater varia-
tion between plans was observed in deaths occurring in a
nursing home, with 50% of the plans clustering around
the mean and 17% having statistically greater and 33%
statistically lower probability than the mean for all PACE
plans. The greatest amount of variation between plans oc-
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Table 4. Characteristics of Decedents at Program of All-Inclusive Care for the Elderly By Site of Death

Hospital Nursing Home™* Home
Participant Characteristics 21.2% (n = 479) 33.8% (n = 765) 45.0% (n = 1,019) P-Valuet
Age .001
<80 27.0 314 41.7
80+ 17.8 35.2 47.0
Gender .013
Female 20.4 324 47.2
Male 22.8 36.5 40.7
Race .001
White 20.8 31.6 47.5
Black 19.5 34.5 46.0
Hispanic 32.1 26.4 41.5
Asian 18.7 45.4 35.9
Education .657
=12 19.9 35.0 45.2
>12 21.7 33.3 45.0
Living arrangement .001
Home alone 28.7 27.9 43.4
Home w/others 24.7 27.4 48.0
Other (group, foster) 13.5 16.8 69.7
Nursing home 8.3 86.2 5.5
Informal caregiver (any) .18
No 18.6 32.3 491
Yes 211 35.2 43.7
Informal caregiver (not at home) 13
No 21.3 31.9 46.8
Yes 20.4 36.2 434
Informal caregiver (at home) .007
No 18.6 36.6 44.8
Yes 23.8 31.8 44 .4
Length of time in program .001
<1 year 24.9 29.1 46.0
=1 but <2 years 21.0 35.0 43.9
=2 years 17.9 37.2 44.9
Health status .007
Good to excellent 20.9 31.6 47.5
Fair 26.6 27.7 45.7
Poor 20.0 38.5 415
ADL score .001
Highest quartile 12.5 45.2 42.4
2nd quartile 19.1 33.6 47.3
3rd quartile 243 28.7 47.0
4th quartile 29.7 27.4 42.9
MSQ score .557
<3 20.3 35.4 44 .4
=3 21.7 32.9 454
Incontinence .001
No 274 29.9 42.7
Yes 18.2 35.9 45.9
Skilled care needs .007
No 24.4 33.3 424
Yes 18.2 34.9 47.0
Medical diagnosis .001
Dementia 16.7 38.3 451
Vascular disease 25.0 30.5 44.5
Heart disease 30.1 22.9 47.0

*Includes transitional care.

T P-value for the rest of the bivariate association between place of death and participant characteristics.
ADL = activities of daily living; MSQ = Mental Status Quotient.
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Table 5. Site of Death in PACE: By Advance Directives Chosen
Hospital Nursing Home™* Home
Advance Directives 17.9% (n = 204) 36.5% (n = 428) 45.6% (n = 516) P-Valuet
CPR
DNR 15.9 38.3 45.8 .001
Full Code 27.0 32.1 40.8
Healthcare proxy
Yes 16.9 33.5 49.6 .017
No 18.4 40.3 41.3
Feeding tube
Yes 16.7 39.4 43.9 .929
No 17.8 37.2 45.0

Note: Advance directives data were available on 1,757 decedents from 10 PACE sites.

Because only seven of the 10 sites collected data on cardiopulmonary resuscitation healthcare proxies, and artificial feeding, the number of decedents for whom all of these

advance directives were available was 1,148.
*Includes transitional care.

T P-value for the test of the bivariate association between place of death and participant characteristics.

DNR = do not resuscitate; CPR = cardiopulmonary resuscitation.

curred in hospital deaths. One-third of all PACE plans
clustered around the mean, another one-third experienced
statistically higher than the mean probability, and the re-
maining one-third had statistically lower than the mean
probability of deaths in hospitals.

Prior research has shown that hospital deaths are
closely correlated with hospital acute bed availability.!?
Overall, 21.2% of PACE participants died in hospitals. By
comparison, 33% of all Medicare traditional program en-
rollees die in hospitals.?” In an effort to understand the im-
pact of the PACE model on place of death, we examined
the extent to which the observed proportions of hospital-
ized deaths in PACE mirrored place-of-death practice pat-
terns in the host communities of these program sites. Host
community is defined as the metropolitan area within which
a PACE site is located. Hospital deaths in a host commu-
nity are based on the Medicare program data presented in
the Dartmouth Atlas.?’ Because these exclude information
for Medicare risk programs (health maintenance organiza-
tions), which tend to enroll a younger and less frail popu-
lation, the data presented in the Dartmouth Atlas may be
more similar in terms of age and frailty to the PACE popu-
lation than one may expect of the general Medicare popu-
lation. Figure 1 depicts the proportion of hospital deaths
in each PACE site and that observed in each host commu-
nity. In all but one PACE site, the proportion of deaths oc-
curring in hospitals was lower than that observed for the
host community. On average, PACE sites experienced
30% fewer hospital deaths than did their host communi-
ties. Four of the 12 PACE sites had more than 50% fewer
hospital deaths than the host communities. Because the
PACE population is older and frailer than the average
Medicare beneficiary population, it can not be concluded
from these data alone that PACE sites have significantly
different risk-adjusted place-of-death patterns than those
observed in their host communities. Nevertheless, age and
frailty alone also cannot account for the magnitude of the
differences between PACE and their host communities.

To assess how much of the variation in hospital
deaths across PACE sites can be attributed to practice

styles and hospital resources in their local communities,
we regressed the percentage of hospital deaths in PACE
against the percentage of hospital deaths in the host com-
munity. The R? of this regression suggests that 26% of the
variation in PACE hospital deaths can be explained by
practice styles predominant in the host communities.

DISCUSSION

It is not a priori obvious that dying at home equates to
“better” death, but it is clear that honoring individuals’
preference for a place of death is important in delivering
quality end-of-life care. Although our study does not con-
tain information on specific preferences of PACE partici-
pants for the place of death, numerous other studies provide

Table 6. Impact of Advance Directives on Place of Death:
Probabilities Estimated for the Average Enrollee Based on
Multinomial Models

Place of Death

Advance Directives Hospital Nursing Home Home
Probability for
average enrollee
Actual 17.9 36.5 45.6
Predicted 17.2 37.4 45.4
Do not resuscitate 16.3 37.9 45.8
CPR 23.7 33.8 42.5
Incremental effect” —7.4t 4.1 3.3
Healthcare proxy 15.4 36.8 47.8
No healthcare proxy 19.4 37.9 42.7
Incremental effect” —-4.0 -1.1 5.1

TIncremental effect is the difference in the probability of dying in a given place for
a participant with and without the characteristic. For example, the incremental
effect of having a DNR order on probability of death in the hospital is 16.3 —
23.7 = —7.4; the incremental effect of a health care proxy is —4.0.

*P = .10 one-tailed test.

CPR = cardiopulmonary resuscitation.
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important insights into this question for frail populations,
showing that, although most seriously ill patients prefer to
die at home, few do so.!' Some studies have shown that
person-specific characteristics are important predictors of
the place of death, whereas others have shown that re-
gional variations in practice patterns and health-services
use determine the place of death, particularly in the hospi-
tal. Our study provides some additional insight into this
discussion by examining the place of death determinants
of the participants of an innovative program such as PACE.
The experience of these PACE decedents suggests that the
characteristics both of the individuals and of the programs
in which they are enrolled are important in predicting the
place of death.

Study Limitations

There are several potential limitations to our analyses.
First, we do not have data on patient preferences for the
place of death. PACE dedicates substantial organizational
commitment of time and resources to routine discussions
of advance planning with participants and their families.
Therefore, one could assume that the participants’ wishes
regarding their preferred place of death are known to phy-
sicians and other clinicians and are accordingly imple-
mented.?? Second, although we show that program sites
are important, in this study we were not able to test hy-
potheses about specific site characteristics that may influ-
ence place of death, except to suggest that local practice
style may explain some (but not all) of the variations
across PACE sites.

Participant Characteristics and Place of Death

Overall, the proportions of persons dying in the hospital
or at home in this study population are almost mirror im-
ages of what has been observed to date for populations of
older (aged 65 and older) decedents. Compared with the
general population of older decedents, where 20% died at
home and 44% in hospitals,® 21% of the participants in
PACE died in hospitals and 45% at home.

Although many person-specific characteristics were
significantly associated with place of death in bivariate
analyses, only five—age, living situation, live-in informal
caregiver, ADLs, and CPR orders—had an independent
statistically significant effect in multivariate analyses. As
expected, older (=80) PACE participants are significantly
less likely than those who are younger to die in the hospi-
tal and more likely to die at home. Participant’s age is not
a significant predictor of death in a nursing home. This
may suggest that younger (under age 80) participants may
be treated more aggressively at the end of life either be-
cause the medical professionals believe that such treatment
will improve their quality of life or because the individuals
and their family members insist on more aggressive treat-
ment, or perhaps both.

There have been virtually no studies examining the re-
lationship between functional impairment and place of
death, although this is an important issue in evaluating the
appropriateness of care provided to older, terminally ill
patients. The results of this study show that, in PACE,
functional status is significantly associated with place of
death. Participants experiencing higher level of functional
impairment were 8% less likely than average to die in the

Table 7. Patient and Site Characteristics Predictive of Place
of Death. Probabilities Estimated for the Average Enrollee
Based on Multinomial Models

Place of Death

Nursing
Hospital Home Home
Characteristic %

Probability for average enrollee

Actual 21.2 33.8 45.0

Predicted 20.3 35.6 442
Being older (age =80) 17.4 36.3 46.3
Being younger (age <80) 26.0 33.9 40.1

Incremental effect’ —8.6* 2.4N8 6.2"
Living in community 20.3 255 54.2
Living in nursing home 7.0 88.4 4.5

Incremental effectt 13.3* -62.9" 49.7*
Live-in informal caregiver 20.7 36.8 425
No live-in informal caregiver 17.8 29.5 52.8

Incremental effectt 3.0N8 7.3 —10.3"
High ADL dependence 17.0 36.6 46.4
Lower ADL dependence 25.1 33.9 41.0

Incremental effectt -8.1* 2.6N 5.5N8
Site A 38.5 21.9 39.6
Incremental effect w/ average# 18.2* —13.7* —4.6Ns
Site B 33.5 40.5 26.0
Incremental effect w/ average* 13.2* 49N —18.2*
Site C 4.3 38.4 57.3
Incremental effect w/ averaget —16.0NS 2.8Ns 13.1N8
Site D 14.1 30.2 55.7
Incremental effect w/ averaget  —6.2* —5.4N8 11.5%
Site E 11.0 38.1 50.9
Incremental effect w/ average* -9.3" 2.5N8 6.7\
Site F 30.9 21.3 47.8
Incremental effect w/ average# 10.6* —14.3* 3.6N8
Site G 29.2 20.2 49.9
Incremental effect w/ average* 89N  —15.4* 5.7Ns
Site H 21.3 35.8 42.9
Incremental effect w/ average# 1.0N 02N —1.3N8
Site | 28.8 46.8 24.4
Incremental effect w/ average* 8.5" 11.2* —-19.8*
Site J ‘ 8.1 91.6
Incremental effect w/ average* —20.0* —27.5* 47.4*
Site K 14.0 36.1 49.8
Incremental effect w/ averaget  —6.3" 0.5N8 5.6N8
Site L 16.9 48.1 35.0
Incremental effect w/ averaget =~ —3.4N8 12.5* —9.2N8

*P = 0.0S.

TIncremental effect is the difference in the probability of dying in a given place for
a participant with and without the characteristic. For example, the incremental ef-
fect of being older on probability of death in the hospital is 17.4 — 26.0 = —8.6.
*For example, for participants in site A, the incremental effect for dying in the
hospital is 38.5 — 20.3 = 18.2.

ADL = activity of daily living; NS = not significant at .05.

hospital, all other characteristics being equal. The differ-
ences in functional status between those who died in nurs-
ing homes and those who died at home were not statisti-
cally significant. One explanation may be that those who
are more disabled are also longer-term disabled and may
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have had more time to consider the end-of-life treatment
options, focusing more on comfort care than on curative
treatments. To answer this in greater detail, additional re-
search focusing on those experiencing rapid late decline in
ADLs versus those experiencing early functional loss would
need to be performed.

The availability of social support or the presence of
caregivers is often discussed in the literature as being asso-
ciated with dying at home, although these are rarely shown
to be statistically significant in multivariate analyses.2?!
Contrary to expectations based on prior studies, PACE
participants with a live-in informal caregiver are signifi-
cantly less likely to die at home than are those without this
form of social support. A small proportion of the PACE
participants live with spouses who are also quite old, often
have their own medical problems, and may not be able to
cope with the demands of caring at home for a dying per-
son. Other family members may also experience substan-
tial stress and conflict in trying to provide terminal care at
home, making it difficult to allow people to die in their
homes.

Studies focused on advance planning have made it
quite clear that advance directives have not been explicit
enough to guide medical decision-making for the seriously
ill patients,® nor have they been shown to reduce the use
of hospital care.® In this study, we found that, in PACE,
having expressed a written preference for DNR status re-
sults in a significantly lower probability (P < .10) of dying
in a hospital. We found no statistically significant associa-
tion between DNR and other sites of death. In PACE, dis-
cussions about CPR and other advance directives generally
occur shortly after enrollment, are reassessed on a regular
basis, and are revised if sentinel events such as strokes or
heart attacks prompt the participants to change their health-
care preferences. A program where participants have a close
and on-going relationship with their primary care physi-
cian and with other program staff and caregivers may cre-
ate an environment that encourages addressing sensitive is-
sues such as end-of-life treatment options and acting on
them at an appropriate time and place.

Site-Specific Variations in Place of Death: Opportunities
for Improvement

The PACE model has evolved from a single local initiative
into a healthcare program being replicated across the coun-
try. The program is based on a specific model of care de-
livery, integrated financing, and a mission of serving a
very frail older population. Despite the many similarities
between the PACE sites, studies have shown that there is a
significant amount of variation in health outcomes across
the sites.?> Indeed, in this study we also found significant
variation in the place of death between the PACE plans.
The greatest amount of site-specific variation was ob-
served for deaths occurring in hospitals.

Nationally, hospital deaths in the Medicare popula-
tion have been shown to vary widely depending on geo-
graphic location and to be very closely associated with the
rate of hospital beds per 1,000 population. Perhaps it is
therefore not surprising that we find 26 % of the variation
in PACE hospital deaths to be related to the practice styles
predominant in the host communities. The observed site-
specific variations, particularly with respect to hospital

deaths, suggest that an opportunity for narrowing the gap
between the PACE sites exists and that it may be consis-
tent with improving the quality of care for the dying.

Public Policy Implications

In the early 1900s, most Americans died at home, and it
was the role of the physician to care for them by prognos-
ticating, dispensing medication, and providing comfort.
Today, we have better diagnostics, better pharmacology,
and interdisciplinary teams, and most people die in hospital
settings. The low rate of home deaths has prompted some
to assert that “it is unlikely that we will, as a society, decide
to take our dying older people back into our homes.”3* The
results of this PACE study cannot contradict this state-
ment for the nation as a whole but do show that it is possi-
ble in substantial measure to reverse this trend and to al-
low people to die where they wish.

The high rate of home deaths in PACE may be a re-
flection of the program serving a specialized population,
of its commitment to advance care planning, of close and
on-going relationships between the participants and the
care providers, and of the capitated payment model in
which plans’ incentives for the least restrictive and least
expensive care modality may be aligned with those of pa-
tients who prefer home to hospital as the place of death.

There is no doubt that end-of-life care, aside from the
simple human dimensions, attracts much attention be-
cause of the perceived financial burden associated with al-
most half of all deaths occurring in hospitals. Dying in
hospitals is expensive, and the care provided to people
who die there is publicly financed—almost exclusively by
Medicare (83% of U.S. residents who die are covered by
Medicare).¢ In any given year, healthcare spending in the
last year of life averages roughly 28% of Medicare’s an-
nual expenditures,’ with 50% being spent on hospital
care. The hospice program that was developed as an alter-
native to dying in hospitals has grown dramatically in the
1990s but still accounts for just 1% of all Medicare spend-
ing. Hospice programs generally serve restricted popula-
tions such as patients with cancer and acquired immuno-
deficiency syndrome, principally because the admission
criteria require that only palliative care be provided and
that the expected length of service use be no longer than 6
months. For most people at the end of life, their prognosis
is not that clear-cut. For example, for patients with heart
failure “the median prognosis [on the day before death] is
still a 50% chance to live 6 more months.”3¢ Furthermore,
the amount of care provided under a hospice program
does not generally give sufficient relief to informal caregiv-
ers, who must often be able to afford private duty nurses.
If hospital deaths are expensive to society, deaths at home
tend to be expensive to individuals, particularly in the fee-
for-service Medicare system that provides no alternative
at-home support (other than hospice) for the chronically
ill who may be dying. Furthermore, the cost of medica-
tions may also be an impediment to home deaths, with
Medicare paying for drugs administered to patients who
die in hospitals but not to those who die at home. Thus, it
appears that the Medicare fee-for-service payment system
may in some measure be responsible for what has been
termed the “high cost of dying.” This begs the question
whether dying at home is a “luxury” reserved only for
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those who can afford it. The experience from PACE sug-
gests that it does not need to be so.
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