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High-quality end-of-life care is important for 
patients and families, and is an increasing focus for 
policy-makers and the research community. 

Although there is marked international variability in end-of-
life care practices1–3 among industrialized countries, includ-
ing Canada, there are high rates of in-hospital death and use 
of resource-intensive services, including admission to an 
intensive care unit (ICU).1 This resource-intensive care 
often does not align with patient preferences and accounts 
for a substantial proportion of health care expenditures.4–6

Earlier reports emphasized gaps in the provision of quality 
end-of-life care for dying Canadians and their families,7,8 
including marked variability in the provision of palliative care 
services.9 Amid a rapidly aging Canadian population and the 
accompanying large increase in the prevalence of chronic dis-
eases and frailty, whether and to what extent these gaps remain 
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Background: High rates of health care utilization at the end of life may be a marker of care that does not align with patient-stated 
preferences. We sought to describe trends in end-of-life care and factors associated with dying in hospital.

Methods: We conducted a population-level retrospective cohort study of adult decedents in Ontario between Apr. 1, 2004, and 
Mar. 31, 2015, using linked administrative data sets, including the Office of the Registrar General for Deaths database, the hospital 
Discharge Abstract Database, the National Ambulatory Care Reporting System and physicians’ billing claims (Ontario Health Insur-
ance Plan). The primary outcome was place of death. To determine health care utilization and health care costs during the 6 months 
before death, we also identified admissions to hospital and to the intensive care unit, emergency department visits, and receipt of 
mechanical ventilation and palliative care.

Results: In the last 6 months of life, 77.3% of 962 462 decedents presented to an emergency department, 68.4% were admitted to 
hospital, 19.4% were admitted to an intensive care unit, and 13.9% received mechanical ventilation. Forty-five percent of all deaths 
occurred in hospital, a proportion that declined marginally over time, whereas receipt of palliative care increased during terminal hospi-
tal admissions (from 14.0% in fiscal year 2004/05 to 29.3% in 2014/15, p < 0.001) and in the last 6 months of life (from 28.1% in 
2004/05 to 57.7% in 2014/15, p < 0.001). The proportion of decedents who presented to the emergency department, were admitted to 
hospital or were admitted to the intensive care unit in the last 6 months of life did not change over 11 years. The mean total health care 
costs in the last 6 months of life were highest among those dying in hospital, with most costs attributable to inpatient medical care.

Interpretation: Health care utilization in the last 6 months of life was substantial and did not decrease over time. It is possible that 
increased capacity for palliative, hospice and home care at the end of life may help to better align health system resources with the 
preferences of most patients, a topic that should be explored in future studies.
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is largely unknown. Measuring trends and current health care 
practices at the end of life is important to better align patient 
preferences and health needs with health system resources and 
policies. However, estimates of temporal trends in the use of 
health care resources at the end of life are conflicting. For 
example, some studies suggest that rates of hospital death are 
declining,10,11 whereas others do not.12,13 In Canada, analyses 
between 1994 and 2004 found decreasing rates of hospital 
deaths;10 however, whether this trend has continued or how it 
applies to other markers of end-of-life care is unclear. 

We sought to describe contemporary temporal patterns in 
place of death, heath care utilization and costs at the end of 
life and to identify factors associated with dying in a hospital 
in Ontario. 

Methods

Design and settings
We conducted a population-based cohort study in Ontario, 
Canada’s largest province (population 13.6 million, of whom 
about 16% are 65 years or older). Most physician and hospital 
services are universally insured for all residents of Ontario, 
through the province’s single-payer, publicly funded health 
care system, with health services planning and delivery coor-
dinated by the province’s 14 regional Local Health Integra-
tion Networks (LHINs).

We identified individuals 18 years of age or older who died 
between Apr. 1, 2004, and Mar. 31, 2015 (fiscal years 2004 to 
2014), using the Registered Persons Database, which contains 
vital statistics data on all residents of Ontario, including date 
of and age at death. We used the Office of the Registrar Gen-
eral for Deaths database to identify the cause of death. To 
describe health care utilization and costs before death, we 
linked information on decedents to population-based health 
administrative data sets. These data sets included the Can-
adian Institute for Health Information’s Discharge Abstract 
Database, which captures data on all acute care hospital 
admissions in Ontario; the National Ambulatory Care 
Reporting System, which contains information on hospital-
based ambulatory services, including emergency department 
visits, day surgery and outpatient clinic visits; the Continuing 
Care Reporting System, which includes demographic and 
clinical information on individuals receiving facility-based 
continuing care services; and the Home Care Database, which 
captures data on receipt of publicly funded home care ser-
vices, including date and type of services. Information on 
phys ician services, including date and type of medical services 
provided and billing claims for inpatient and outpatient ser-
vices, was obtained from the Ontario Health Insurance Plan 
(OHIP) database. These data sets were linked using unique 
encoded identifiers and were analyzed at ICES.

Baseline characteristics
Decedents’ demographic characteristics, including age, sex, 
income, location of residence and cause of death, were mea-
sured at the time of death. Income (ascribed as neighbour-
hood income quintile) and urban or rural residence were 

determined by linking each decedent’s residential postal code 
at the time of death to the Statistics Canada 2006 census. 
Cause of death was determined from the Office of the Regis-
trar General for Deaths database and classified according to 
the International Statistical Classification of Diseases and Related 
Health Problems, 10th revision (ICD-10). A primary chronic 
condition was defined according to a 9-level variable indicat-
ing the presence of cancer, chronic obstructive pulmonary 
disease (COPD), coronary artery disease, congestive heart 
failure, peripheral vascular disease, severe liver disease, dia-
betes with end organ failure, renal failure or dementia.14 
Decedents were assigned to one of these conditions on the 
basis of ICD-10 diagnostic codes during the last hospitaliza-
tion, which were available for more than 90% of decedents. 
When multiple chronic conditions were identified, the fol-
lowing hierarchy was applied: most responsible diagnosis, 
then comorbid diagnoses, then minor diagnoses.

For each LHIN, we determined the number of acute care 
beds per 100 000 population and calculated the median bed 
capacity for the province over the study period. We classified 
LHINs falling below and above the provincial median for acute 
care beds as having “low acute care bed capacity” and “high 
acute care bed capacity,” respectively, and categorized dece-
dents according to the acute care bed capacity of their LHIN.

Outcomes
Our primary outcome was place of death, classified as a hospi-
tal, the patient’s home, a long-term care facility or another 
location. Deaths in hospital were further classified according to 
whether they occurred in an ICU or another location. Second-
ary outcomes were the factors associated with dying in hospital, 
the use of health services during the 6 months before death 
(including acute care hospitalizations and emergency depart-
ment admissions, receipt of mechanical ventilation and pallia-
tive care, and number of physician visits) and health care costs. 

We classified place of death using information contained in 
the vital statistics (Registered Persons Database), hospital 
(Discharge Abstract Database) and emergency department 
(National Ambulatory Care Reporting System) databases. For 
decedents who were admitted to hospital within the 6 months 
before death, we identified the number of admissions to an 
ICU using special care unit codes in the Discharge Abstract 
Database.15,16 We also measured the total number of inpatient 
and ICU days for these individuals. We identified receipt of 
palliative care using a comprehensive set of diagnostic and 
billing codes across multiple providers and health care set-
tings, including information contained in the home care 
(Home Care Database), hospital (Discharge Abstract Data-
base), emergency department (National Ambulatory Care 
Reporting System), long-term care and complex continuing 
care (Continuing Care Reporting System) and physician bill-
ing (OHIP) databases, consistent with prior studies.17,18 

We estimated health care costs (from the perspective of the 
health care payer, the Ontario Ministry of Health and Long-
term Care) from the health administrative data sets using an 
established approach for person-level costing.19,20 This algo-
rithm summarizes costs attributed to several health sectors, 
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for example, inpatient acute care, emergency department 
visits, complex continuing care and physician services 
(for  details, see Appendix 1, available at www.cmajopen.ca/
content/7/2/E306/suppl/DC1). Briefly, we derived costs for 
institutional care (e.g., hospital and rehabilitation admissions) 
by applying resource intensity weights for the specific care 
sector to the cost per weighted case determined from amounts 
paid by the Ontario Ministry of Health and Long-term Care. 
Costs for health services associated with specific fees (e.g., 
physician visits, diagnostic tests, medications) were based 
directly on the fee paid per use of these services.19 All costs 
were adjusted to 2014 Canadian dollars. 

Statistical analyses
We used descriptive statistics to characterize the location of 
death and the use of health services for all decedents and 
according to groups defined by age, chronic condition and 
year of death. We summarized categorical and continuous 
variables as proportions and means (standard deviations 
[SDs]) or medians (interquartile ranges [IQRs]), respectively. 
Because of our large sample size and the potential for small 
differences to be statistically significant, we do not report 
p values for group comparisons. We compared the character-
istics of individuals who died in hospital and out of hospital 
using standardized differences, where a difference less than 
0.1 is commonly used to indicate negligible differences 
between groups.21 To summarize differences in health care 
resource use between groups and over time (fiscal year 2004 v. 
fiscal year 2014), we calculated absolute differences (with 95% 
confidence intervals [CIs]). We used the Cochran–Armitage 
trend test to examine changes over time in the location of 
death. We used multilevel logistic regression, accounting for 
the clustering of decedents within LHINs, to identify factors 
associated with dying in hospital. We considered putative fac-
tors on the basis of their clinical relevance and availability in 
the data set. At the patient level, these factors were age, sex, 
Charlson comorbidity score, rural residence, income, year and 
cause of death. The LHIN acute care bed capacity was 
included as a region-level factor. All analyses were conducted 
using SAS Enterprise Guide 7.1 (SAS Institute).

Ethics approval
This study was approved by the institutional review board at 
Sunnybrook Health Sciences Centre, Toronto, Ontario.

Results

Patterns and temporal trends in place of death 
and use of palliative care
There were 962 462 decedents in Ontario between fiscal 
year 2004 and fiscal year 2014. The mean age at death was 
76.3 (SD 14.8) years, and 50.1% of decedents were women 
(Table 1). Overall, 45.0% of decedents died in hospital. The 
proportion who died in hospital declined only slightly over 
time (45.9% in fiscal year 2004 and 43.2% in fiscal year 
2014; absolute difference 2.7%, 95% CI 2.3% to 3.2%; test 
for trend p < 0.001; Figure 1), with a corresponding increase 

in deaths at home (37.9% and 43.2%, respectively; absolute 
difference 5.3%, 95% CI 4.9% to 5.8%; test for trend p < 
0.001; Figure 1). Patterns in place of death varied according 
to the primary chronic condition, with those who had liver 
disease (73.3%), peripheral vascular disease (67.5%), conges-
tive heart failure (61.1%), COPD (60.8%), coronary artery 
disease (57.7%) and cancer (54.0%) being more likely to die 
in hospital than those who had dementia (34.2%) (absolute 
differences ranging from 19.8% [95% CI 19.4% to 20.2%] 
to 39.1% [95% CI 38.3% to 39.8%]; see Figure A1 in 
Appendix 2, available at www.cmajopen.ca/content/7/2/
E306/suppl/DC1).

The proportion of decedents who received palliative care 
during the terminal hospital admission more than doubled, 
from 14.0% in fiscal year 2004 to 29.3% in fiscal year 2014 
(absolute difference 15.3%, 95% CI 14.9% to 15.7%; Fig-
ure 1). Decedents with cancer had the highest rates of pallia-
tive care during the terminal hospitalization throughout the 
study (37.9% in fiscal year 2004 to 44.0% in fiscal year 2014; 
absolute difference 6.1%, 95% CI 5.2% to 7.1%), but 
increased uptake of palliative care was observed for patients 
with all conditions, including those with dementia (7.9% in 
fiscal year 2004 to 23.7% in fiscal year 2014; absolute differ-
ence 15.8%, 95% CI 14.7% to 16.8%), coronary artery dis-
ease (7.6% in fiscal year 2004 to 25.6% in fiscal year 2014; 
absolute difference 18.0%, 95% CI 16.4% to 19.6%) and 
congestive heart failure (10.3% in fiscal year 2004 to 35.3% in 
fiscal year 2014; absolute difference 25.0%, 95% CI 24.0% to 
26.2%) (see Figure A1 in Appendix 2). When the analysis was 
restricted to decedents who died in hospital, receipt of pallia-
tive care during the terminal hospital admission increased sig-
nificantly, from 30.5% in fiscal year 2004 to 67.9% in fiscal 
year 2014 (absolute difference 37.4%, 95% CI 36.8% to 
38.1%). Similar increases were observed among patients who 
had chronic conditions, with decedents who had cancer hav-
ing among the highest rates of palliative care during the ter-
minal hospital admission (see Figure A2 in Appendix 2).

For the adjusted analysis, it was necessary to recut the data 
in the course of responding to requests from the reviewers 
and editors; by the time of this re-analysis, there had been 
updates to the project data sources and an additional 21 dece-
dents were included. In this adjusted analysis, men and older 
decedents were more likely to die in hospital than out of hos-
pital (Table 2), with the association between age and death in 
hospital attenuating among those 85 years of age and older. In 
addition, the odds of dying in hospital were higher for those 
residing in more rural areas (odds ratio [OR] 1.12, 95% CI 
1.11 to 1.13) and neighbourhoods with the lowest (compared 
with the highest) income quintile (OR 1.13, 95% CI 1.12 to 
1.14). There was no difference in the odds of in-hospital 
death among decedents living in LHINs with high and low 
acute care bed capacity (Table 2).

Decedents’ use of health care resources in last 
6 months of life
The majority of decedents visited the emergency department 
(77.3%) and saw 10 or more physicians (52.6%) during the last 
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Table 1 (part 1 of 2): Demographic characteristics of Ontario decedents, Apr. 1, 2004, to Mar. 31, 2015 
(fiscal year 2004 to fiscal year 2014)

Location of death; % of decedents*

Characteristic
All locations
n = 962 462

In hospital
n = 433 074

Out of hospital
n = 529 388†

Standardized 
difference‡

Age at death, yr, mean ± SD 76.3 ± 14.8 75.8 ± 13.5 76.6 ± 15.8 0.06

Age category at death, yr

    18–49 5.8 4.6 6.8 0.10

    50–54 3.4 3.3 3.5 0.01

    55–59 4.7 4.7 4.6 0.01

    60–64 6.0 6.4 5.6 0.03

    65–69 7.4 8.3 6.6 0.07

    70–74 9.5 11.0 8.3 0.09

    75–79 12.8 14.7 11.4 0.10

    80–84 16.6 17.9 15.6 0.06

    ≥ 85 33.7 28.9 37.6 0.18

Sex, female 50.1 48.0 51.9 0.08

Charlson Comorbidity Index score

    0 14.1 6.5 20.4 0.42

    1 13.9 14.3 13.5 0.02

    ≥ 2 61.7 79.2 47.3 0.70

    Missing 10.3 0 18.7 NA

Income quintile§

    1 (lowest) 23.5 23.8 23.3 0.02

    2 21.1 21.9 20.4 0.04

    3 19.1 19.2 19.0 0

    4 18.5 18.2 18.8 0.02

    5 (highest) 17.8 16.9 18.5 0.04

Rural residence§ 14.8 15.3 14.5 0.02

Chronic conditions

    Cancer 20.3 24.4 17.0 0.18

    Congestive heart failure 11.5 15.6 8.1 0.23

    Dementia 9.0 6.9 10.8 0.14

    COPD 5.1 6.9 3.6 0.15

    Coronary artery disease 4.7 6.1 3.6 0.11

    Renal failure 3.0 4.1 2.1 0.12

    Severe liver disease 1.5 2.5 0.7 0.14

    Peripheral vascular disease 1.0 1.5 0.6 0.09

    Diabetes with end-organ damage 0.1 0.1 0.1 0

    None 43.8 32.1 53.3 0.44

Cause of death (top 20)

    Ischemic heart disease 13.6 9.9 16.7 0.20

    Cancer

       Lung 6.2 7.1 5.5 0.06

       Colorectal 3.0 3.0 2.9 0.01

       Hematologic 2.5 3.5 1.6 0.12

       Breast 1.8 1.8 1.8 0
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6 months of life (Table 3). In the same period, 68.4% were 
admitted to hospital at least once (median number of hospital-
izations 1, IQR 0 to 2), about 1 in every 5 decedents was 
admitted to an ICU, and 13.9% received mechanical ventila-
tion. Decedents spent a median of 6 (IQR 0 to 19) days in hos-
pital during the last 6 months of life. Over the 11-year study 
period, there was no substantial change in the proportion of 
decedents who were admitted to hospital or the ICU or who 
used emergency department services in the last 6 months of 
life. There was, however, an increasing trend in the proportion 
of decedents seeing 10 or more physicians and receiving 
mechanical ventilation in the 6 months before death (Table 3). 

Rates of health service use during the last 6 months of life 
were higher among decedents who died in hospital than among 
those who died in other locations, including a higher propor-
tion of admissions to the ICU (36.3% v. 5.6%; absolute differ-
ence 30.7%, 95% CI 30.6% to 30.9%) and a higher proportion 
receiving mechanical ventilation (27.7% v. 2.6%; absolute dif-
ference 25.1%, 95% CI 25.0% to 25.2%). Among individuals 
who died in hospital, rates of use of these high-intensity 
resources (ICU and mechanical ventilation) were lower among 
those who received palliative care within the last 6 months of 
life (Table 4). Compared with decedents who had a chronic 
organ failure–related condition (e.g., COPD, congestive heart 
failure), those who had cancer or dementia were less likely to be 
admitted to the ICU and less likely to receive mechanical venti-
lation (see Table A1 in Appendix 3, available at www.cmajopen.

ca/content/7/2/E306/suppl/DC1). About half of decedents 
received palliative care services during the last 6 months of life, 
with use of these services increasing significantly over the study 
period (from 28.1% in fiscal year 2004 to 57.7% in fiscal year 
2014; absolute difference 29.6%, 95% CI 29.2% to 30.1%) 
(Figure 2). Across all years, receipt of palliative care during the 
last 6 months of life was highest among decedents dying in a 
long-term care facility, ranging from 61.9% in fiscal year 2004 
to 88.3% in fiscal year 2014 (absolute difference 26.4%, 95% 
CI 25.1% to 27.8%) (Figure 2).

Health care costs in the last 6 months of life
Median total health care costs in the last 6 months of life were 
higher among decedents who died in hospital ($32 291, IQR 
$18 245 to $55 308) than among those who died out of hospi-
tal ($22 895, IQR $7636 to $36 931) (see Table A2 in Appen-
dix 3). Overall, most non–patient-borne health care costs were 
attributed to acute care inpatient costs, which ranged from a 
median of $0 (IQR $0 to $11 060) among decedents who died 
in settings other than a hospital to $16 284 (IQR $7290 to 
$33 216) among those dying in hospital.

Interpretation

In this population-based study, we found that nearly half of all 
deaths occurred in hospital, with one-quarter of these deaths 
occurring in the ICU. We also found substantial health care 

Table 1 (part 2 of 2): Demographic characteristics of Ontario decedents, Apr. 1, 2004, to Mar. 31, 2015 
(fiscal year 2004 to fiscal year 2014)

Location of death; % of decedents*

Characteristic
All locations
n = 962 462

In hospital
n = 433 074

Out of hospital
n = 529 388†

Standardized 
difference‡

       Prostate 1.4 1.2 1.5 0.02

       Pancreas 1.4 1.4 1.4 0

    Dementia and Alzheimer disease 5.9 2.5 8.7 0.27

    Cerebrovascular disease 5.1 6.0 4.3 0.08

    Chronic lower respiratory disease 3.5 4.1 3.0 0.06

    Diabetes mellitus 2.8 2.2 3.4 0.07

    Influenza and pneumonia 2.2 3.0 1.5 0.10

    Diseases of urinary system 2.0 2.8 1.3 0.11

    Falls 1.6 2.4 1.0 0.11

    Heart failure and complications 1.6 1.7 1.5 0.02

    Cirrhosis and other liver disease 1.2 1.9 0.7 0.11

    Hypertensive disease 1.0 0.6 1.4 0.08

    Intentional self-harm 1.0 0.2 1.6 0.16

    Cardiac arrhythmias 1.0 1.2 0.8 0.04

    Sepsis 0.9 1.6 0.3 0.13

Note: COPD = chronic obstructive pulmonary disease, NA = not applicable, SD = standard deviation.
*Except where indicated otherwise.
†Out-of-hospital deaths occurred in the home (n = 389 250), in long-term care facilities (n = 77 280) and in other locations (n = 62 858).
‡Standardized differences for comparisons by location of death, where a difference less than 0.1 is commonly deemed to indicate 
negligible differences between groups. 
§Information on income and location of residence was missing for 0.5% (5213) and 0.1% (617) of decedents, respectively.
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utilization among decedents in the 6 months before death. For 
example, 3 of every 4 decedents were admitted to a hospital or 
emergency department. Between fiscal years 2004 and 2014, 
deaths in hospital decreased, with concomitant increases in the 
proportions of terminal hospitalizations involving palliative 
care and deaths at home; however, other markers of acute care 
and use of hospital-based health care resources did not change.

Like others,1–3,22,23 we found considerable use of acute care 
health resources at or near the time of death. Overall, these 
findings suggest a continued reliance on hospitals to provide 
end-of-life care and underscore the gaps in options for pallia-
tive, hospice or home-based care at the end of life within the 
Canadian health care system.7–9,24 A lack of outpatient struc-
tures and processes for delivering end-of-life services, includ-
ing comprehensive palliative care services, may therefore help 
to explain the observed utilization patterns, especially in more 
rural and remote areas. Further research is needed to establish 
whether, and which models of, palliative care service are effec-
tive in reducing the use of acute care health resources by 
in dividuals who are dying. 

In our study, we observed temporal trends in markers of 
end-of-life care practices, notably decreasing rates of in-hospital 
deaths and increasing receipt of palliative care. From 1980 to 
1997, more than 66% of Ontarians died in hospital, with rela-
tively stable rates over that period.25 Although methodological 
differences partly explain the substantial drop in deaths occur-
ring in hospital between that earlier report and the findings of 
the current study, the change (from 66% to 45%) may also 

have been related to substantial health care restructuring 
efforts in Ontario, which resulted in the closure of thousands 
of hospital beds and the creation of new long-term care 
beds.26 Nonetheless, that almost half of decedents received 
some form of palliative care in the last 6 months of life is 
encouraging and generally similar to recent observations 
using comparable methods.17,18 We extend these earlier find-
ings by providing evidence of an increasing trend in the 
receipt of palliative care at the population level. This trend is 
important, as our finding likely reflects increasing recognition 
of the benefits of palliative care for improving care at the end 
of life and the growth of palliative care services in the last 
decade.27–31 It is also plausible that shifting awareness regard-
ing palliative care services among individuals who are dying 
and their caregivers might have influenced end-of-life care 
decisions. Future studies aimed at understanding the drivers 
of the observed increase will be informative to efforts to 
improve care at the end of life. 

Our finding that individuals dying in hospital had higher 
costs of care in the last 6 months of life and that about 50% 
of these costs were attributable to inpatient care align with 
previous data from Ontario.32 Although we do not propose 
that all such admissions can or should be avoided, given the 
challenges of predicting death,33 these data suggest that there 
may be opportunities to improve end-of-life care that is bet-
ter aligned with patients’ wishes. In particular, the observed 
higher risk of dying in hospital among individuals from rural 
residences and lower-income neighbourhoods may indicate 
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disparities in access to end-of-life care services, including 
availability of home, palliative and hospice care. Further, 
although our data are unable to provide insights regarding 
the appropriateness of care, the observation that a large pro-
portion of decedents received care from 10 or more phys-
icians within the last 6 months of life raises concerns about 
the potential for fragmented care. Care continuity may be 
important not only in terms of the quality of care provided to 
these individuals, but inadequacies may also adversely affect 
health care costs.34  

Our findings suggest important differences in care depend-
ing upon predominant terminal clinical diagnoses. For exam-
ple, there were higher rates of ICU admission, receipt 
of  mechanical ventilation in the period before death and 
hospital-based deaths among those with organ failure (e.g., 
congestive heart failure, COPD, coronary artery disease, liver 
failure, renal failure) than among those with cancer or demen-
tia. This finding has implications for planning health services, 
supporting individuals dying from chronic non-cancer condi-
tions and potentially supporting subspecialist clinicians treat-
ing those conditions. Having greater options for end-of-life 
and palliative care in the community setting or in hospice may 
increase quality- adjusted life-days, and may reduce both hos-
pitalization rates and overall costs.22,35–37 This is particularly 
relevant for individuals dying with non-cancer conditions, for 
whom options for palliative care within the Canadian setting 
are limited.38

Table 2 (part 1 of 2): Multilevel model of factors associated 
with dying in hospital versus all other locations*

Factor

OR (95% CI)

Unadjusted† Adjusted

Patient-related

Age category, yr

    18–49 1.0 (Ref.) 1.0 (Ref.)

    50–54 1.40 (1.36 to 1.44) 1.34 (1.30 to 1.38)

    55–59 1.54 (1.50 to 1.58) 1.47 (1.43 to 1.51)

    60–64 1.70 (1.66 to 1.74) 1.63 (1.59 to 1.67)

    65–69 1.88 (1.84 to 1.92) 1.80 (1.76 to 1.84)

    70–74 1.98 (1.94 to 2.03) 1.91 (1.86 to 1.95)

    75–79 1.92 (1.88 to 1.96) 1.89 (1.85 to 1.93)

    80–84 1.71 (1.68 to 1.74) 1.74 (1.70 to 1.78)

    ≥ 85 1.15 (1.13 to 1.17) 1.22 (1.20 to 1.25)

Sex

    Men 1.0 (Ref.) 1.0 (Ref.)

    Women 0.86 (0.85 to 0.86) 0.88 (0.87 to 0.89)

Income quintile

    1 (lowest) 1.0 (Ref.) 1.0 (Ref.)

    2 1.04 (1.03 to 1.05) 1.02 (1.01 to 1.04)

    3 0.96 (0.95 to 0.98) 0.96 (0.94 to 0.97)

    4 0.93 (0.92 to 0.94) 0.92 (0.91 to 0.93)

    5 (highest) 0.89 (0.88 to 0.90) 0.88 (0.88 to 0.89)

Rural residence

    No 1.0 (Ref.) 1.0 (Ref.)

    Yes 1.13 (1.11 to 1.14) 1.12 (1.11 to 1.13)

Cause of death

    Ischemic heart
    disease

1.0 (Ref.) 1.0 (Ref.)

    Cancer

       Lung 2.16 (2.12 to 2.21) 2.00 (1.96 to 2.04)

       Colorectal 1.76 (1.72 to 1.81) 1.71 (1.66 to 1.75)

       Hematologic 3.59 (3.48 to 3.69) 3.51 (3.41 to 3.61)

       Breast 1.65 (1.60 to 1.71) 1.79 (1.73 to 1.85)

       Prostate 1.43 (1.38 to 1.48) 1.31 (1.26 to 1.36)

       Pancreas 1.66 (1.60 to 1.72) 1.60 (1.54 to 1.66)

    Dementia and
    Alzheimer disease

0.48 (0.47 to 0.50) 0.55 (0.54 to 0.56)

    Cerebrovascular
    disease

2.35 (2.30 to 2.40) 2.48 (2.43 to 2.53)

    Chronic lower
    respiratory disease

2.31 (2.25 to 2.37) 2.28 (2.22 to 2.34)

    Diabetes mellitus 1.08 (1.05 to 1.11) 1.06 (1.03 to 1.09)

    Influenza, pneumonia 3.35 (3.25 to 3.45) 3.72 (3.61 to 3.83)

    Diseases of urinary
    system

3.60 (3.49 to 3.72) 3.84 (3.72 to 3.97)

    Falls 4.21 (4.07 to 4.37) 4.67 (4.50 to 4.84)

Table 2 (part 2 of 2): Multilevel model of factors associated 
with dying in hospital versus all other locations*

Factor

OR (95% CI)

Unadjusted† Adjusted

    Heart failure 1.92 (1.85 to 1.98) 2.09 (2.02 to 2.17)

    Cirrhosis and other
    liver diseases

4.65 (4.47 to 4.85) 4.64 (4.45 to 4.83)

    Hypertensive
    disease

0.75 (0.72 to 0.79) 0.82 (0.79 to 0.86)

    Intentional self-harm 0.16 (0.15 to 0.18) 0.19 (0.18 to 0.21)

    Cardiac arrhythmias 2.66 (2.55 to 2.78) 2.94 (2.82 to 3.07)

    Sepsis 8.90 (8.42 to 9.41) 9.29 (8.78 to 9.82)

Year‡ 0.86 (0.85 to 0.88) 0.81 (0.79 to 0.82)

LHIN-related

Acute care bed capacity§

    Low 1.0 (Ref.) 1.0 (Ref.)

    High 1.00 (0.97 to 1.03) 1.02 (1.00 to 1.05)

Note: CI = confidence interval, LHIN = Local Health Integration Network, OR = 
odds ratio, Ref.  = reference category.
*The sample size of 962 483 for this analysis reflects multilevel models 
performed on Oct. 25, 2018. 
†Accounts for clustering by LHIN.
‡ORs reflect per 10-year unit change.
§Defined using the median bed capacity per 100 000 population for the province 
over the study period. LHINs falling below and above the provincial median were 
classified as having “low acute care bed capacity” and “high acute care bed 
capacity”, respectively.
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Table 3: Utilization of health care services in the last 6 months of life among all decedents

Health care service utilized; % of patients*

Fiscal year
Hospital 

admission
Hospital days,
median (IQR)

ICU 
admission

ICU days,†
mean ± SD

ED  
visits

Saw ≥ 10 
physicians

Mechanical 
ventilation

All 68.4 6 (0 to 19) 19.4 1.7 ± 6.5 77.3 52.6 13.9

2004 68.7 6 (0 to 20) 19.1 1.5 ± 6.1 76.4 44.8 12.3

2005 68.8 6 (0 to 20) 19.2 1.6 ± 6.5 77.1 45.9 12.6

2006 68.2 6 (0 to 20) 19.1 1.6 ± 6.2 77.1 48.7 13.2

2007 68.4 6 (0 to 20) 19.3 1.6 ± 6.3 77.2 51.3 13.6

2008 68.2 6 (0 to 20) 18.6 1.6 ± 6.4 77.0 52.2 13.5

2009 68.6 6 (0 to 19) 19.5 1.7 ± 6.9 77.2 53.8 14.3

2010 68.5 6 (0 to 19) 19.2 1.7 ± 6.4 77.6 54.8 14.3

2011 68.5 6 (0 to 19) 19.5 1.8 ± 6.9 77.7 55.7 14.3

2012 67.9 6 (0 to 19) 19.7 1.7 ± 6.6 77.2 55.1 14.5

2013 68.5 6 (0 to 19) 20.1 1.8 ± 6.8 77.7 57.1 15.1

2014 68.6 6 (0 to 18) 19.9 1.8 ± 6.7 77.9 57.5 15.1

Absolute difference, %
(95% CI)‡

0
(–0.5 to 0.4)

NA 0.7
(0.4 to 1.1)

0.3
(0.2 to 0.4)

1.5
(1.1 to 1.9)

12.6
(12.2 to 13.1)

2.8
(2.5 to 3.1)

Note: CI = confidence interval, ED = emergency department, ICU = intensive care unit. IQR = interquartile range, NA = not applicable, SD = standard deviation.
*Except where indicated otherwise.
†For all years, the median number of ICU days was 0.
‡The absolute difference, calculated by subtraction, compares utilization of each health care service between fiscal year 2004 and fiscal year 2014. 

Table 4: Utilization of health care services in the last 6 months of life among individuals who died in hospital (n = 433 074)

Health care service utilized; % of patients receiving (“yes”) and not receiving (“no”) palliative care

Fiscal year

Hospital  
admission

ED  
visits

Saw ≥ 10 
physicians

ICU  
admission

Mechanical 
ventilation

Yes No Yes No Yes No Yes No Yes No

All 99.8 99.5 96.2 96.0 76.9 66.7 26.6 48.6 18.9 38.9

2004 99.9 99.9 93.2 95.6 69.3 58.4 16.5 44.5 8.2 31.9

2005 99.9 99.8 94.0 95.9 69.9 59.0 18.5 45.9 10.2 33.8

2006 99.9 99.8 94.8 96.1 72.9 64.5 19.7 45.6 11.2 35.5

2007 99.9 99.6 95.4 96.1 75.2 67.5 24.0 47.4 16.0 37.5

2008 99.8 99.4 95.9 95.9 75.8 68.0 25.0 46.8 18.1 37.5

2009 99.8 99.2 96.1 95.6 77.0 69.1 27.0 49.7 19.6 41.1

2010 99.8 99.1 96.6 95.7 77.7 70.7 27.1 50.6 19.9 42.7

2011 99.8 99.3 96.8 96.3 78.7 72.0 28.6 52.1 20.8 43.6

2012 99.8 99.3 97.2 96.2 78.9 71.6 30.2 52.5 21.9 44.7

2013 99.8 99.2 97.2 96.1 80.5 73.2 31.4 54.6 23.6 46.9

2014 99.8 99.2 97.3 96.4 80.6 73.3 31.5 53.8 24.2 46.5

Absolute difference, % 
(95% CI)*

0.3  
(0.3 to 0.3)

0.2  
(0.1 to 0.3)

10.2  
(10.0 to 10.5)

22.0  
(21.7 to 22.3)

20.1  
(19.8 to 20.3)

Note: CI = confidence interval, ED = emergency department, ICU = intensive care unit. 
*The absolute difference, calculated by subtraction, compares utilization of each health care service between fiscal year 2004 and fiscal year 2014 for individuals who did 
(“yes”) and did not (“no”) receive palliative care in the last 6 months of life.
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Limitations
Our population-based observational study describes associa-
tions but cannot explain the causes for high rates of health 
care utilization near the end of life. In particular, we lacked 
information on several factors previously shown to be associ-
ated with the use of health services, for example, patient and 
family preferences, provider decision-making, and differential 
availability of hospice and palliative care services across vari-
ous patient populations and geographic locations.22,39–41 These 
factors may have important influences on decisions with 
respect to location of death. Furthermore, we have reported 
costs from the perspective of the health care system payer; 
therefore, we have not considered all societal costs, including 
out-of-pocket expenses and informal care costs. These latter 
costs may vary by chronic condition42 and can be a substantial 
burden on patients and informal care providers.42,43 We used 
primarily physician billing codes to identify receipt of pallia-
tive care, so we likely underestimated the reported rates, par-
ticularly for care delivered in non–acute care settings and by 
non-physicians.17 It is also plausible that changes in coding 
practices over time might have affected our reported esti-
mates. However, given the relatively short duration of our 
study and the lack of sharp spikes in year-to-year trends, we 
believe that such changes would have minimal effects on our 
results and the conclusions drawn.

Conclusion
In this population-based study, we found decreasing rates of 
deaths in hospital and a corresponding increase in the provi-
sion of palliative care to dying Canadians. However, other 

markers of end-of-life care did not change over time, with 
about three-quarters of decedents being admitted to hospital 
and about 1 in 5 being admitted to the ICU during the last 
6 months of life. Rates of hospitalization before death were 
higher for those living in more rural and economically dis-
advantaged neighbourhoods. It is possible that increased 
capacity for palliative, hospice and home care at the end of life 
may help to better align health system resources with the 
preferences of most patients, a topic that should be explored 
in future studies.  
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