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Abstract

Background/Objectives: Place of death is a commonly reported indicator of palliative care quality, but does not
provide details of service utilization near end of life. This study aims to explore place of care trajectories in the
last two weeks of life in a general population and by disease cohorts.
Design/Setting: A retrospective population-based cohort study using linked administrative-health data to ex-
amine Ontario decedents between April 1, 2010 and December 31, 2012.
Measurements: Place of care trajectories in the last two weeks of life.
Results: We identified 235,159 decedents. Of which, 215,533 represented the major cohorts of our analysis—
cancer (32%), frailty (29%), and organ failure (31%). Sixty-one percent of all decedents died in hospital-based
settings. Place of care utilization trends show us a marked increase in use of palliative-acute hospital care
(13%–26%) and acute hospital care (12%–25%) and a small decrease in community care use (15%–12%) in the
last two weeks of life. Those with cancer were the largest users of palliative-acute hospital care, while those
with organ failure were the largest users of acute-hospital care.
Conclusions: Place of care trajectories show a marked rise in care in hospital-based settings from 29% to 61%
in the last two weeks of life. Nearly half of all hospital deaths had palliative care as the main service provided.
Place of care trajectories differ greatly by disease cohort. Exploring place of care trajectories in the last two
weeks of life can illuminate end-of-life utilization patterns not evident when reporting solely place of death.

Keywords: community based care; end-of-life care; hospital-based care; palliative care; place of care trajectories;
service utilization

Introduction

In the past few decades, research on place of death
has become extensively studied.1–8 Research consistently

shows that the majority of individuals prefer to die at
home.9–12 Place of death has been established as a valid in-
dicator of end-of-life quality, with home deaths and avoid-
ance of hospital-based deaths being considered outcomes of
high quality end-of-life care.13,14

An international study comparing place of death across 14
countries found that Canada was one of several countries
which had the highest proportion of deaths occurring in
hospital, for both cancer (67%) and noncancer patients

(59%).15 A seven-country cancer study of older patients dy-
ing with cancer found that Canada had among the highest
proportion of deaths in acute care hospitals compared to the
United States which had the lowest.16 However, because of
the international attention to support more patients at home
during end of life, policymakers increasingly also want to
know whether patients are spending more days at home and
fewer days in hospital near end of life. Yet existing place of
death research only provides information on where an indi-
vidual was at the moment of their death. This means that a
patient who experienced multiple transitions in their care
setting within the last few weeks of life—such as mov-
ing between home, Emergency Department, and then to
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hospital—is undifferentiated from a patient who was well
supported at home until the day of death, when he/she was
then hospitalized for pain or symptom control. Moreover,
policymakers want to know whether any hospitalizations
were appropriate, but prior research has not described whe-
ther late-life hospitalizations were providing palliative care.
There has been emerging research focusing on place of care
and place of death as different concepts.17,18 These studies,
nonetheless, have limitations. Some only focus on cancer patients,
lack a population-based data source, or investigate particular
health services (e.g., emergency department visits only).19–27

To address these knowledge gaps, we sought to examine the
place of care trajectories in the last two weeks of life among
Ontario decedents, including all healthcare services used in a
publicly funded health system. We also examined how place of
care trajectories in the last two weeks of life differ by indi-
vidual disease cohorts (frailty, organ failure, and cancer). We
particularly chose to observe the last two weeks of life because
it is a time period in which end-of-life healthcare service uti-
lization dramatically increases, especially the use of hospital-
based services, which tend to peak in the last week of life.28

This research would provide a more comprehensive under-
standing of where patients are receiving end-of-life care.

Methods

Study design and data sources

We conducted a retrospective cohort study of Ontario
decedents, capturing all deaths from April 1, 2010 to De-
cember 31, 2012. To identify all services used across several
health sectors in the last two weeks of life, we used health
card numbers to link multiple administrative databases held
at the Institute for Clinical Evaluative Sciences. The data-
bases included the: Vital Statistics Database (Office of the
Registrar General—Deaths), which captured place, cause,
and date of death; Registered Persons Database, which cap-
tured all demographic information, including sex, age, and
postal code; Ontario Health Insurance Plan Claims Database,
which captured all claims data for physician services in both
inpatient and outpatient settings; Home Care Database cap-
tured publically-funded home care services; Discharge Ab-
stract Database captured acute hospital care with and without
palliative care involvement (identified using a previously de-
rived comprehensive list of palliative care billing codes)29,30;
National Ambulatory Care Reporting System captured all
Emergency Department visits; Continuing Care Reporting
System captured care provided in long-term care and complex
continuing care (i.e., equivalent to subacute care settings); and
Statistics Canada Census data captured income quintile and
rurality using postal codes.31

Five distinct categories exist for causes of death as follows:
terminal illness (e.g., cancer), organ failure (e.g., chronic
heart failure), frailty (e.g., Alzheimer’s disease), sudden
death (e.g., accident), and other28,32–34; these have been
validated in Canada.28,35 In this study, we refer to these ca-
tegories as ‘‘disease cohorts.’’ Decedents were assigned to a
disease cohort based on the underlying cause of death code
(ICD-10-CA diagnosis code—see Supplementary Tables S1
and S2; Supplementary Data are available online at
www.liebertpub.com/jpm) found in the vital statistics re-
cords. For clarity, we replaced the label ‘‘terminal illness’’

with ‘‘cancer’’ since the majority of individuals in this dis-
ease cohort had a cancer-related death. Note that decedents in
the ‘‘sudden death’’ and ‘‘other’’ cohorts were excluded in our
analyses due to their small numbers.

Outcome of interest

The primary outcome of interest was patients’ place of care
trajectories among the last two weeks of life. Use of healthcare
services by each patient during their last two weeks of life was
identified and confirmed using billing records and fee codes.
Based on having any record of healthcare service use in the last
two weeks of life, decedents were categorized according to the
following hierarchy for place of care (to control for any po-
tential overlap of sector use): (1) palliative-acute hospital care,
(2) acute hospital care, (3) emergency department, (4) complex
continuing care, (5) long-term care (i.e., nursing home), (6)
home care, (7) home-based physician visit, (8) outpatient
physician encounter, (9) and no health services. Using this hi-
erarchy, a patient using both a home care service and a home-
based physician visit on the same day would be categorized as a
home care user for that specific day due to the order of ranking.
Within acute hospital settings, place of care on any given day
during the last two weeks of life was counted as a palliative care
day (i.e., deemed palliative-acute hospital care) for the entire
duration of stay when: a decedent had a preadmitting condition
listed as palliative care or the most responsible diagnosis for the
hospital stay was also palliative, the main service provider was
palliative, or palliative care was consulted for the largest por-
tion of their hospital stay. For all remaining palliative-acute
hospital care encounters, only a single day of the hospitalization
was counted as a palliative care day (e.g., individuals initially
admitted as acute care patients but later received a palliative
diagnosis at some point during their hospital stay). This ap-
proach captures officially and unofficially designated palliative
care unit beds in hospital. Note that when we use the term
‘‘hospital-based care,’’ we are referring to hierarchy rankings
1–4, and when using the term ‘‘community-based care,’’ we are
referring to rankings 6–8 (i.e., not long-term care).

Statistical analysis

Descriptive statistics was used to compare cohort charac-
teristics across the entire study population and by disease. These
characteristics include the following: sex, age, income quintile,
rurality, chronic diseases, number of comorbidities, and place
of death. Using our hierarchy approach, we graphed place of
care trajectories of the overall study population, showing the
number of people in a particular setting on a day-by-day basis
within the last two weeks of life. We also graphed individual
place of care trajectories of three major disease cohorts (frailty,
organ failure, and cancer), with no hierarchy intact, allowing us
to visualize the total utilization of each place of care on a day-
by-day basis within the last two weeks of life. Furthermore, we
used mean and median statistics to describe place of care uti-
lization in the last two weeks and last day of life. Ethics ap-
proval for this study was granted by the Ottawa Hospital
Research Institute Ethics Board in Ottawa, Ontario, Canada.

Results

We identified 235,159 decedents during the study period.
Our cohort was grouped into several disease cohorts: 32% as
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cancer, 31% as organ failure, 29% as frailty, 3% as sudden
death, and 5% as other (see Table 1). Decedents with cancer,
frailty, or organ failure comprised 215,533 (92%) of the study
population. Decedent characteristics were similar across all
disease cohorts, with the exception of those in the frailty
cohort (they had higher proportions of older females) and
those in the sudden death cohort (they were younger with
fewer comorbidities). Among the overall cohort, *80% of
decedents were aged 65 years or older. Seventy-nine percent
of decedents had three or more comorbidities with hyper-
tension being the most prevalent disease, followed by oste-
oarthritis and cancer. Looking at disease cohorts, 68% of the
organ failure cohort experienced a hospital-based death fol-
lowed by 66% of those with cancer and 48% of those with
frailty. The frailty cohort also had a higher percentage of
long-term care deaths (35%). Furthermore, the cancer cohort
had a considerably higher percentage of individuals dying in

a community-based setting (27%) compared to those with
organ failure (14%) or frailty (17%).

Figure 1 displays the place of care trajectories for the entire
study population (includes all five disease cohorts). Two
weeks before death, 29% of decedents were in hospital-based
care; this grew to 61% of decedents in hospital-based care
on their day of death, of which 43% were determined as
palliative-acute hospital care. In the last two weeks, palliative-
acute hospital care and acute hospital care settings had the
largest and sharpest rise in utilization (13%–26% and 12%–
25%, respectively). Generally, there was a gradual decline in
the percentage of patients residing in a community-based care
setting with each day closer to death. We found very similar
proportions and patterns in the place of care trajectories when
we examined rural versus urban decedents, as well as the
highest versus lowest income quintiles (see Supplementary
Figs. S1 and S2).

Table 1. Cohort Characteristics

Characteristic
Cancer,
n (%)

Organ failure,
n (%)

Frailty,
n (%) Other, n (%)

Sudden death,
n (%)

Total,
n (%)

Overall 75,657 (32) 72,363 (31) 67,513 (29) 11,784 (5) 7842 (3) 235,159 (100)
Sex

Female 36,532 (48) 37,992 (53) 36,810 (55) 6489 (55) 2855 (36) 37,992 (53)
Male 39,125 (52) 34,371 (47) 30,703 (45) 5295 (45) 4987 (64) 34,371 (47)

Age
<19 172 (.23) 691 (1) 47 (0.07) 827 (7) 435 (6) 2172 (1)
19–44 1886 (2) 1601 (2) 479 (1) 332 (3) 2636 (34) 6934 (3)
45–64 17,765 (23) 9878 (14) 5931 (9) 1172 (10) 2637 (34) 37,383 (16)
65–84 40,832 (54) 32,332 (45) 26,462 (39) 4188 (36) 1456 (19) 105,270 (45)
‡85 15,002 (20) 27,861 (39) 34,594 (51) 5256 (45) 678 (9) 83,400 (35)

Income
Lowest 16,014 (21) 17,288 (24) 15,637 (23) 2545 (22) 2008 (26) 53,492 (23)
Low 15,931 (21) 15,344 (21) 13,634 (20) 2317 (20) 1626 (21) 48,852 (21)
Middle 14,698 (19) 13,727 (19) 13,059 (19) 2086 (18) 1474 (19) 45,044 (19)
High 14,621 (19) 13,074 (18) 12,884 (19) 2063 (18) 1358 (17) 44,000 (19)
Highest 13,996 (18) 12,136 (17) 11,850 (18) 1967 (17) 1258 (16) 41,207 (18)

Rurality
Rural 11,231 (15) 10,741 (15) 9558 (14) 1286 (11) 1211 (15) 34,027 (14)

Chronic diseases
Hypertension 51,454 (68) 58,133 (80) 54,140 (80) 8649 (73) 2838 (36) 175,214 (75)
Osteoarthritis 35,279 (47) 37,066 (51) 34,335 (51) 5848 (50) 2807 (36) 115,335 (49)
Cancer 70,383 (93) 16,073 (22) 12,938 (19) 2560 (22) 913 (12) 102,867 (44)
Diabetes 23,783 (31) 30,235 (42) 23,964 (35) 3876 (33) 1324 (17) 83,182 (35)
Congestive
heart Failure

14,673 (19) 32,266 (45) 27,958 (41) 4113 (35) 670 (9) 79,680 (34)

Coronary heart
Disease

18,006 (24) 26,035 (36) 28,039 (42) 3774 (32) 896 (11) 76,750 (33)

Dementia 8348 (11) 20,610 (28) 33,611 (50) 4056 (34) 534 (7) 67,159 (29)
COPD 16,222 (21) 24,553 (34) 15,119 (22) 2590 (22) 704 (9) 59,188 (25)
Renal disease 14,247 (19) 21,991 (30) 15,970 (24) 3075 (26) 680 (9) 55,963 (24)

No. of comorbidities
0 348 (0.46) 2049 (3) 1649 (2) 1166 (10) 1791 (23) 7003 (3)
1–2 17,884 (24) 10,195 (14) 10,818 (16) 1822 (15) 3249 (41) 43,968 (19)
3–5 40,344 (53) 32,611 (45) 31,499 (47) 5114 (43) 2153 (27) 111,721 (48)
‡6 17,081 (23) 27,508 (38) 23,547 (35) 3682 (31) 649 (8) 72,467 (31)

Place of death
Hospital 49,631 (66) 49,462 (68) 32,395 (48) 9191 (78) 3347 (43) 144,026 (61)
Long-term care 5586 (7) 12,888 (18) 23,544 (35) 1539 (13) 152 (2) 43,709 (19)
Community care 20,438 (27) 10,010 (14) 11,573 (17) 1054 (9) 4342 (55) 47,417 (20)

COPD, chronic obstructive pulmonary disease.
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Figure 2 illustrates the place of care trajectory for three
major disease cohorts (frailty, organ failure, and cancer) with
no hierarchy intact. The cancer cohort had a considerably
higher proportion of users for palliative-acute hospital care,
complex continuing care, and all types of community-based
care services. In contrast, across the last two weeks of life, the
organ failure cohort had the largest proportion of acute-
hospital care users. The frailty cohort made up the lowest
proportion of users of palliative-acute hospital care, acute
hospital care, complex continuing care, and all types of
community-based care, while having the highest proportion
of long-term care users. Among community-based care ser-
vices, a home-based physician visit was the least utilized
service for all three cohorts in the last two weeks of life.

Table 2 displays the utilization among users of the various
places of care, comparing the last two weeks of life and day of
death. Thirty-four percent of the overall study population uti-
lized acute hospital care (where no palliative care was pro-
vided) at least once in the last two weeks of life. Both long-term
care users and complex continuing care users spent a large
number of days in those settings (13.5 and 10.7 mean days,
respectively). Palliative-acute hospital care and acute hospital
care users also spent a large portion of the last two weeks of
life in such settings (9.1 and 6.9 mean days, respectively).
These trends were similar when examining each disease co-
hort separately. More than half of the overall study population
used hospital-based care on their day of death. On the day of
death, those with cancer comprised the largest proportion of
palliative-acute hospital care users (38%), while those with
organ failure and frailty comprised the largest proportion of
acute-hospital care users (32% and 22%, respectively).

Discussion

This study explores place of care trajectories in the last two
weeks of life among the population-based cohort of dece-
dents in Ontario, Canada. Only 29% of decedents were using
hospital-based care two weeks before death, but this rose to
61% on day of death. Nearly half of that hospital-based care
was palliative-acute hospital care. There are large disparities

in the place of care trajectories by disease cohorts in the last
two weeks of life. When comparing by disease cohort, those
with cancer comprised the largest proportion of palliative-
acute hospital care and complex continuing care users
consistently throughout the last two weeks of life, whereas
those with organ failure consistently comprised the largest
proportion of acute hospital care users. The cancer cohort
also consistently used more of all the community-based care
services in the last two weeks of life. This is the first and
largest population-based study that assesses place of care
trajectories in the last two weeks of life of both cancer and
noncancer decedents, which will be directly relevant to other
countries with publicly funded healthcare systems.

Our population-based results around place of death and
increased late-life hospitalizations are similar to those found
in other international samples.27,36–38 The proportion of in-
dividuals dying in Ontario hospital-based settings are similar
to the Canadian rate16 and other developed countries, such as
Western Australia.26 Several other studies examined multiple
places of care at end of life. Seow et al. measured the effect of
community-based palliative care teams on places of care in
the last 30 days for cancer patients, but did not describe a
population-based sample that included noncancer patients.23

Teno et al. described changes in places of care among Medicare
beneficiaries, but focused particularly on annual differences in
hospital and nursing home stays in the last three months of life.25

Our study advances prior work by providing details about where
individuals receive end-of-life care across multiple hospital-
and community-based settings in the last two weeks of life.

Examining place of care trajectories provides information
that is beneficial for quality improvement purposes. For in-
stance, our results show that most patients were in the home
and community two weeks before death, but many trans-
ferred to a hospital setting closer to death, for a mean of
8.6 days. It is important to note that not all hospitalizations
are inappropriate: nearly half of the hospitalizations were
provided with palliative care. Improvement activities might
focus on preventing late-life hospitalizations that did not
involve palliative care or on providing palliative care earlier
or in community-based settings. The disparities we see

FIG. 1. Place of care trajectories in the last two weeks of life among overall study population. n = 235,159 (cancer, organ
failure, frailty, sudden death, and other). Hierarchy was applied here.
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among disease cohorts might be influenced by differential
access to palliative care. Seow et al., recently examined
variations in access to palliative care and found significant
disparities among disease cohorts. They found that compared
to organ failure and frailty decedents, those with terminal
illness (mostly cancer) were significantly more likely to receive
any palliative care, received more hospital and community-
based palliative care services, and initiated palliative care four
times earlier.39 These findings suggest that palliative care ser-
vices are still being under accessed by those with organ failure or
frailty, which might require enhanced provider education.40,41

Our study has several limitations. First, using cause of
death data to categorize decedents is an imperfect strategy
since not everyone dying from a particular disease has the
same trajectory of functional decline; unfortunately, we did
not have additional data on functional status or symptom
scores to examine place of care by functional trajectory and
disease-specific cause of death separately. Moreover, our
study does not provide an indication of the quality of care
being delivered and only elaborates on place of care. Re-
sidential hospice was not included as a place of care setting
since there is no central hospice database and thus cannot be

FIG. 2. Place of care trajectories in the last two weeks of life among three major disease cohorts (cancer, organ failure,
and frailty). n = 215,533. No hierarchy applied here.
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linked with the other administrative data. About 3000 indi-
viduals die in hospice each year (approximately one to three
percent of overall deaths). However, most of these individ-
uals use home care or palliative-acute hospital care—which
is included in our study—before being admitted to hospice.
We only include publicly funded homecare services. While
we used methods to account for palliative care days in acute
hospital settings during the last two weeks of life, we were
unable to determine the number of palliative care days re-
ceived by individuals in designated palliative care units
within other places of care such as long-term care and com-
plex continuing care. Future research should explore how
place of care trajectories differ by local and geographical
variations in palliative care provision; this can include ru-
rality, access to palliative care, availability of hospital beds,
and proximity to hospital care settings. It should also ex-
amine the impact of using community-based palliative care
services among end-of-life patients on place of care and
utilization.

In conclusion, this study examined place of care trajecto-
ries at the end of life in a general population and by distinct
disease cohorts. It showed a marked increase in use of
hospital-based care from 29% to 61% of the population in the
last two weeks of life. Beyond place of death information
alone, place of care trajectories can inform policymakers who
aim to reduce inappropriate hospital use and costs at end of
life and support more patients at home.
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Table 2. Place of Care Utilization Trends

Place of care Cancer Organ failure Frailty Overall

Total no. of users, n (%) 75,657 (32) 72,363 (31) 67,513 (29) 235,159 (100)

Palliative-acute hospital care
No. of users, n (%) 35,250 (48) 21,773 (30) 11,884 (16) 73,010 (31)
Among users: mean days, median (IQR) 9.3, 9 (5–15) 8.9, 9 (4–15) 8.8, 8 (4–15) 9.1, 9 (4–15)
Among users: % using service on death date 38 27 15 26

Acute hospital care
No. of users, n (%) 22,282 (28) 29,296 (37) 19,736 (25) 79,226 (34)
Among users: mean days, median (IQR) 6.6–6 (2–10) 7.2–6 (3–12) 6.7–5 (2–11) 6.9–6 (2–11)
Among users: % using service on death date 18 32 22 25

Emergency department
No. of users, n (%) 29,089 (28) 38,220 (37) 27,248 (26) 104,659 (45)
Among users: mean days, median (IQR) 1.8–2 (1–2) 1.7–2 (1–2) 1.7–1 (1–2) 1.7–1 (1–2)
Among users: % using service on death date 5 13 13 5

Complex continuing care
No. of users, n (%) 11,285 (55) 4778 (23) 3442 (17) 20,393 (9)
Among users: mean days, median (IQR) 10.7–14 (6–15) 10.4–13 (5–15) 11.1–15 (6–15) 10.7–14 (6–15)
Among users: % using service on death date 14 6 5 5

Long-term care
No. of users, n (%) 5262 (10) 17,117 (32) 27,911 (52) 53,268 (23)
Among users: mean days, median (IQR) 13.5–15 (14–15) 13.3–15 (13–15) 13.8–15 (15–15) 13.5–15 (14–15)
Among users: % using service on death date 6 18 34 16

Home care
No. of users, n (%) 40,673 (50) 20,844 (26) 15,571 (19) 80,658 (34)
Among users: mean days, median (IQR) 6.9–6 (2–11) 5.3–4 (2–8) 5.5–4 (2–9) 6.1–5 (2–10)
Among users: % using service on death date 19 7 6 7

Home-based physician visit
No. of users, n (%) 18,999 (56) 7524 (22) 6617 (19) 34,046 (15)
Among users: mean days, median (IQR) 2.4–2 (1–3) 1.5–1 (1–2) 1.4–1 (1–1) 2.0–1 (1–2)
Among users: % using service on death date 12 5 5 3

Outpatient Physician Encounter
No. of users, n (%) 54,899 (40) 40,722 (30) 30,032 (22) 135,825 (58)
Among users: mean days, median (IQR) 2.9–2 (1–4) 1.9–1 (1–2) 1.7–1 (1–2) 2.3–2 (1–3)
Among users: % using service on death date 25 19 15 2

No health services
No. of users, n (%) 36,384 (32) 34,981 (31) 28,023 (25) 112,097 (48)
Among users: mean days, median (IQR) 6.0–5 (3–9) 8.8–9 (5–13) 10.0–12 (6–14) 8.5–9 (4–13)
Among users: % using service on death date 6 9 14 11

IQR, interquartile range.
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