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AbstrAct
Objective
To measure the associations between newly initiated 
palliative care in the last six months of life, healthcare 
use, and location of death in adults dying from non-
cancer illness, and to compare these associations 
with those in adults who die from cancer at a 
population level.
Design
Population based matched cohort study.
setting
Ontario, Canada between 2010 and 2015.
ParticiPants
113 540 adults dying from cancer and non-cancer 
illness who were given newly initiated physician 
delivered palliative care in the last six months of life 
administered across all healthcare settings. Linked 
health administrative data were used to directly match 
patients on cause of death, hospital frailty risk score, 
presence of metastatic cancer, residential location 
(according to 1 of 14 local health integration networks 
that organise all healthcare services in Ontario), and 
a propensity score to receive palliative care that was 
derived by using age and sex.
Main OutcOMe Measures
Rates of emergency department visits, admissions 
to hospital, and admissions to the intensive 
care unit, and odds of death at home versus in 
hospital after first palliative care visit, adjusted 

for patient characteristics (such as age, sex, and 
comorbidities).
results
In patients dying from non-cancer illness related to 
chronic organ failure (such as heart failure, cirrhosis, 
and stroke), palliative care was associated with 
reduced rates of emergency department visits (crude 
rate 1.9 (standard deviation 6.2) v 2.9 (8.7) per 
person year; adjusted rate ratio 0.88, 95% confidence 
interval 0.85 to 0.91), admissions to hospital (crude 
rate 6.1 (standard deviation 10.2) v 8.7 (12.6) 
per person year; adjusted rate ratio 0.88, 95% 
confidence interval 0.86 to 0.91), and admissions 
to the intensive care unit (crude rate 1.4 (standard 
deviation 5.9) v 2.9 (8.7) per person year; adjusted 
rate ratio 0.59, 95% confidence interval 0.56 to 0.62) 
compared with those who did not receive palliative 
care. Additionally increased odds of dying at home 
or in a nursing home compared with dying in hospital 
were found in these patients (n=6936 (49.5%) v 
n=9526 (39.6%); adjusted odds ratio 1.67, 95% 
confidence interval 1.60 to 1.74). Overall, in patients 
dying from dementia, palliative care was associated 
with increased rates of emergency department 
visits (crude rate 1.2 (standard deviation 4.9) v 1.3 
(5.5) per person year; adjusted rate ratio 1.06, 95% 
confidence interval 1.01 to 1.12) and admissions to 
hospital (crude rate 3.6 (standard deviation 8.2) v 
2.8 (7.8) per person year; adjusted rate ratio 1.33, 
95% confidence interval 1.27 to 1.39), and reduced 
odds of dying at home or in a nursing home (n=6667 
(72.1%) v n=13 384 (83.5%); adjusted odds ratio 
0.68, 95% confidence interval 0.64 to 0.73). However, 
these rates differed depending on whether patients 
dying with dementia lived in the community or in a 
nursing home. No association was found between 
healthcare use and palliative care for patients dying 
from dementia who lived in the community, and these 
patients had increased odds of dying at home.
cOnclusiOns
These findings highlight the potential benefits of 
palliative care in some non-cancer illnesses. Increasing 
access to palliative care through sustained investment 
in physician training and current models of collaborative 
palliative care could improve end-of-life care, which 
might have important implications for health policy.

Introduction
Patients nearing the end of life often have high 
rates of costly healthcare, including emergency 
department visits and admissions to hospital, which 
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WhAt Is AlreAdy knoWn on thIs topIc
Patients nearing the end of life often have high rates of potentially avoidable 
emergency department visits and hospital admissions, which are associated 
with poor quality of life
Palliative care improves the delivery of high value end-of-life care for patients 
with cancer, but the evidence for patients with non-cancer illness is lacking

WhAt thIs study Adds
Palliative care was associated with a 12%, 12%, and 41% reduction in the rate 
of emergency department visits, hospital admissions, and intensive care unit 
admissions, respectively, in patients dying from chronic organ failure (such as 
heart failure, cirrhosis, and stroke)
Overall palliative care was associated with increased rates of emergency 
department visits and hospital admissions in patients dying from dementia, but 
no association was found for those who lived in the community
Increasing access to palliative care through sustained investment in physician 
training and current models of collaborative palliative care could improve end-of-
life care, which might have major implications for health policy
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could be avoidable.1 These potentially burdensome 
interventions are associated with poor quality of 
life.1-8 Consequently, the demand for palliative care is 
rapidly growing. The primary goal of palliative care is 
to improve quality of life and reduce symptom burden. 
One of the potentially beneficial consequences of 
palliative care might be to maximise high value care 
by reducing healthcare use and its associated costs.9 10

Current evidence for the many benefits of palliative 
care are skewed towards patients with cancer. A recent 
systematic review and meta-analyses of randomised 
controlled trials of palliative care interventions 
reported that healthcare use was decreased in 11 of 
24 trials that measured this outcome. However, of 
all 43 trials included in the systematic review, nearly 
70% were conducted in patients with cancer.9 This 
limitation might affect the applicability of findings 
to patients with non-cancer illness who have a 
trajectory of dying marked by frequent exacerbations 
and subsequent patterns of healthcare use.9 11-15 This 
unpredictable trajectory could make it difficult for 
patients and their healthcare providers to decide when 
to focus on a more comfort oriented approach to care. 
Evidence reported on the impact of palliative care on 
healthcare use in non-cancer illness primarily comes 
from a limited number of studies of patients with 
heart failure, dementia, or mixed illness. Conflicting 
findings have been reported as to whether palliative 
care reduces overall healthcare use.9 16-28

This study is novel because it examines the impact 
of palliative care on healthcare use in patients dying 
of non-cancer illness at a population level in a large 
healthcare system. Whereas a previous population 
level study examined home based palliative care,29 our 
study examines palliative care delivered across all care 
settings. This focus on non-cancer illness is distinct 
from studies that have previously measured patient 
reported outcomes such as quality of life or healthcare 
use in patients with cancer. For healthcare systems 
to achieve the greatest value for patients near the 
end of life (that is, improve patients’ experience and 
population health while reducing costs), it is important 
to define who might benefit from palliative care. The 
objective of this study was to measure the association 
between newly initiated physician delivered palliative 
care in the last six months of life and healthcare use in 
adults dying from non-cancer illness, and to compare 
this association with that for patients dying from 
cancer.

Methods
study design, setting, and data sources
We conducted a population based cohort study in 
Ontario, Canada by using linked clinical and health 
administrative databases. Ontario is Canada’s most 
populous province with over 10 million adults. All 
residents of Ontario have access to hospital care and 
physician services free at the point of use, and those 
aged 65 years and older are given universal prescription 
drug insurance coverage. The administrative datasets 
used in this study were linked using encoded 

identifiers at the patient level at ICES (formerly the 
Institute of Clinical and Evaluative Sciences; eText1). 
These datasets are routinely used to conduct studies 
involving palliative care.1 30-33

study cohort
Our cohort included all Ontario adults (aged ≥18 
years) who died from cancer or selected non-cancer 
causes between 1 January 2010 and 31 December 
2015. Cause of death was determined according to 
the ICD-10 (international classification of diseases 
10th revision) code, which identified the disease that 
directly caused death as indicated by a physician on 
the death certificate. We defined non-cancer illness 
as death caused by heart failure, chronic obstructive 
pulmonary disease, end stage renal disease, cirrhosis, 
stroke, or dementia. These diseases represent the 
most common non-cancer conditions and some are 
also the most frequently studied in the palliative care 
literature.9 34 35 For the primary analysis, non-cancer 
illness was divided into chronic organ failure (heart 
failure, chronic obstructive pulmonary disease, end 
stage renal disease, cirrhosis, and stroke) or frailty 
(dementia), which are recognised as unique trajectories 
of functional decline at the end of life and could 
influence people’s healthcare needs and subsequent 
use of the healthcare system.12-15 For example, patients 
dying from cancer have a readily identifiable inflection 
point in their disease trajectory after the failure of 
adjuvant treatment, which could trigger palliative 
care referral earlier in the disease course. Conversely, 
it might be more difficult to determine when to start 
treatment aimed primarily at enhancing quality of 
life in patients with chronic organ failure or frailty 
who have exacerbations of their underlying disease 
with incomplete recovery in addition to a progressive 
decline towards death.

We excluded patients who received at least two 
palliative care visits in the year before the last six 
months of life. We considered that the approach to 
care of these patients probably involved engaging 
with palliative care. This new user design is used in 
pharmacoepidemiology studies and minimises bias 
by restricting analysis to patients who are starting 
treatment. Outcome risks are likely to vary over the 
time someone has been on treatment and so this design 
increases the likelihood that the study cohort would be 
similar at baseline.36

We also excluded people who received their first 
palliative care visit within seven days of death. Late 
referral to palliative care would not allow sufficient 
follow-up time to measure potential changes in  
healthcare use or to organise the substantial commu-
nity based healthcare services needed to enable death 
at home.

initiation of palliative care
The primary exposure was a patient’s first encounter 
with palliative care across all care settings within 
the last six months of life, which served as the study 
index date. We chose the last six months of life 
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instead of the last year to minimise the effects of 
confounding by indication owing to time varying 
covariates. We identified the delivery of palliative care 
based on a set of unique physician claims fee codes  
(eText 3).1 4 13 30 31 33 37-40 These codes were created to 
specifically indicate the delivery of palliative care and 
are related to treatments not intended to be curative, 
such as symptom management or counselling.

In Ontario, over 70% of palliative care is delivered by 
general practitioners, which includes generalist and 
specialist palliative care physicians.37 Physicians were 
deemed to be palliative care specialists when their 
annual billing comprises more than 10% of palliative 
care fee codes, which is based on a previously validated 
method with a sensitivity of 76.0% and a specificity 
of 97.8%.37 Formal palliative care is predominantly 
provided by physicians and nurse practitioners in 
hospitals, outpatient clinics, and the home, and also 
includes home care services (such as nursing care 
and personal support workers). In general, patients 
require a referral from one of their physicians to access 
specialised palliative care services. Palliative care can 
also be provided by generalists (eg, family doctor or 
other non-palliative care specialists) without a referral.

Patient characteristics
We measured demographic and clinical variables, 
including age, sex, socioeconomic status, rural loca- 
tion of residence, comorbidities and chronic con-
ditions,41 and hospital frailty risk score,42 using a five 
year lookback period. We also recorded year of death, 
use of acute health care services within one year before 
the study index date, and timing of the first palliative 
care consultation (or matched date in non-exposed 
patients) relative to death. We also determined the 
presence of functional decline in the year before the 
index date in a subset of adults who had completed 
home care assessments (eText 2). In patients who died 
from dementia, we determined if they were living in 
a nursing home using a five year lookback period for 
the dispensing of at least one drug in a nursing home 
during that time.43

Matching
To minimise confounding by indication, patients 
receiving newly initiated palliative care were directly 
matched to patients who did not receive palliative 
care (controls) in a 1:2 ratio by using baseline 
characteristics measured at six months before death. 
We directly matched on cause of death, frailty score 
category, presence of metastatic cancer, residential 
region (according to 1 of 14 local health integration 
networks), and the probability of receiving palliative 
care by using a propensity score derived from age 
and sex. When more than two matched controls were 
available, we chose patients with the closest year of 
death. Controls were assigned the index date of the 
matched patient to ensure equal follow-up time. We 
matched at six months before death rather than at 
study index date. Study index date was unique to each 
patient and it would be computationally too intensive 

to assign controls an index date and then iteratively 
find a match with the same index date for patients who 
received palliative care.

Outcomes
The primary outcomes were the rates of healthcare 
use, including unplanned emergency department 
visits, hospital admissions, and intensive care unit 
admissions after the study index date. Secondary 
outcomes included the location of death, which was 
in hospital, at home (including in a nursing home), 
or other (eText 4). Deaths that occurred in a dedicated 
palliative care unit or hospice were categorised as 
other because they cannot be distinguished from other 
subacute care beds such as those in a rehabilitation 
hospital. Currently, it is estimated that only 4300 
palliative care unit and hospice beds exist in Ontario.44 
Other secondary outcomes were the rates of potentially 
burdensome interventions,3 defined as positive 
pressure ventilation, cardiopulmonary resuscitation, 
and the initiation of dialysis (eText 5). We specifically 
chose these interventions because they are common, 
costly, associated with discomfort, are of limited benefit 
at the end of life, and are easily measured as quality 
indicators of end of life care by using administrative 
data.45 Incident use of dialysis was determined using 
a one year lookback from the index date to ensure that 
no previous exposure occurred.

statistical analysis
The associations between palliative care and the 
rates of healthcare use and potentially burdensome 
interventions, and location of death were estimated 
using multivariable generalised linear models, 
accounting for matching. Outcomes for count data 
were modelled by using a stratified Poisson generalised 
linear model approach (unplanned emergency 
department visits, hospital admissions, intensive 
care unit admissions, and potentially burdensome 
interventions). Multilevel categorical outcomes were 
modelled by using a multinomial logistic generalised 
estimating equation approach (location of death: 
death at home v in hospital). All models were adjusted 
for age, sex, comorbidities, rural location of residence, 
neighbourhood income, hospital frailty risk score, 
and total number of hospital admissions within one 
year before the index date. The hospital frailty risk 
score (range 0-50) is a comprehensive and validated 
measure of a patient’s function and comorbidity that 
reflects global illness severity and identifies a group of 
patients who are at greater risk of adverse outcomes, 
including hospital admission and 30 day mortality.42 
We categorised hospital frailty scores into four groups 
based on the distribution of scores within our cohort: 
0, 0.1-8.9, at least 9, and not admitted to hospital.42 46 
We did not account for clustering by physician or 
facility because most people receive end-of-life care 
from several physicians in multiple care settings. We 
performed two prespecified subgroup analyses that 
measured the primary outcome by cancer and by 
individual cause of death. We performed a post hoc 
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analysis of healthcare use and location of death among 
patients who died from dementia, stratified by living 
in a nursing home. To provide a comparison of the 
outcomes between patients who died from cancer and 
those who died from non-cancer illness we measured 
effect modification by cause of death (cancer v organ 
failure v dementia) as an interaction term, with 
palliative care as the predictor variable.

To translate our findings into a more clinically 
meaningful measure, we calculated the associated 
number needed to treat for each healthcare use outcome 
for patients who received and those who did not receive 
palliative care. We used methods developed by Austin 
to calculate the crude rate difference of emergency 
department visits, hospital admissions, and intensive 
care unit admissions after bootstrapping randomly 
selected sets of paired patients 1000 times. We then 
used the inverse of the estimated crude rate difference 
and variance in each bootstrap sample to calculate 
the number needed to treat and corresponding 95% 
confidence intervals.47

We report balance diagnostics in our propensity 
score matched cohort by using weighted standardised 
differences to account for the 1:2 matching over 
statistical tests to assess balance between groups 
which are confounded with sample size.48 All analyses 
were performed by using SAS version 9.4 (SAS 
Institute, Cary, NC).

Patient and public involvement
Multiple patients with chronic serious illness were 
informally asked if they felt the results reported herein 
were reflective of their illness experience to check the 
validity of the findings.

results
baseline characteristics
During the study period 260 762 adults died from 
cancer and non-cancer illness, of which 71 815 were 
excluded. The final cohort consisted of 113 540 adults; 
63 320 (55.8%) died from non-cancer illness (fig 1). 
The median age of the study cohort was 83 years, 
53.6% were women, and the median hospital frailty 
risk score was 4 (interquartile range 1-11; table 1 
and eTable 1). Among patients with dementia, 72.1% 
(18 254) lived in a nursing home.

At six months before death, the baseline characteri-
stics of patients dying from non-cancer illness who 
received palliative care were similar to those who did 
not receive palliative care (controls). However, by the 
index date when patients received their first palliative 
care visit, some differences were evident compared 
with controls. A higher proportion of patients who 
received palliative care lived in urban areas, had 
multiple chronic conditions including metastatic 
cancer, and had frailty scores of at least 9 compared 
with controls. Patients who received palliative care 
also had a higher number of hospital admissions and 
emergency department visits within the year before the 
last six months of life compared with controls (table 2 
and eTable 2).

Healthcare use
In patients dying from chronic organ failure, palliative 
care was associated with reduced rates of emergency 
department visits (crude rate 1.9 (standard deviation 
6.2) v 2.9 (8.7) per person year; adjusted rate ratio 
0.88, 95% confidence interval 0.85 to 0.91), hospital 
admissions (crude rate 6.1 (standard deviation 10.2) 
v 8.7 (12.6) per person year; adjusted rate ratio 0.88 
(95% confidence interval 0.86 to 0.91), and intensive 
care unit admissions (crude rate 1.4 (standard 
deviation 5.9) v 2.9 (8.7) per person year; adjusted 
rate ratio 0.59, 95% confidence interval 0.56 to 0.62) 
compared with those who did not receive palliative 
care. In patients dying from dementia, palliative care 
was not associated with reduced rates of intensive care 
unit admission (crude rate 0.2 (standard deviation 
2.1) v 0.2 (2.1) per person year; adjusted rate ratio 
1.03, 95% confidence interval 0.96 to 1.11), but 
was associated with increased rates of emergency 
department visits (crude rate 1.2 (standard deviation 
4.9) v 1.3 (5.5) per person year; adjusted rate ratio 1.06, 
95% CI 1.01 to 1.12) and hospital admissions (crude 
rate 3.6 (standard deviation 8.2) v 2.8 (7.8) per person 
year; adjusted rate ratio 1.33, 95% confidence interval 
1.27 to 1.39). However, differences in these outcomes 
were found to depend on whether the patient lived in a 
nursing home or in the community; no association was 
found for patients dying from dementia who lived in 
the community (eTables 7 and 8).

The magnitude of all associations was similar in 
patients dying from cancer and in those dying from 
chronic organ failure, except for rates of intensive care 
unit admission, which were lower in patients dying 
from cancer: emergency department visits (crude rate 
2.5 (standard deviation 6.7) v 3.4 (8.4) per person 
year; adjusted rate ratio 0.89, 95% confidence interval 
0.86 to 0.91), hospital admissions (crude rate 5.5 
(standard deviation 8.8) v 7.5 (10.2) per person year; 
adjusted rate ratio 0.82, 95% confidence interval 0.80 
to 0.83), and intensive care unit admissions (crude 
rate 0.4 (standard deviation 2.9) v 2.2 (6.8) per person 
year; adjusted rate ratio 0.22, 95% confidence interval 
0.21 to 0.23; fig 2). Based on these results, in patients 
dying from chronic organ failure, palliative care was 
associated with one less emergency department visit 
for every 11 (95% confidence interval 6 to 32) patients 
who received it; one less hospital admission for every 4 
(3 to 5) patients who received it; and one less intensive 
care unit admission for every 1 (1 to 2) patient who 
received it.

When we compared the effect of cancer related 
deaths and non-cancer (chronic organ failure or 
dementia) related deaths on healthcare use outcomes, 
we found variable results (eTable 9). Patients admitted 
to hospital had similar lengths of stay regardless of 
whether they received palliative care or not (7.8±14.1 v 
6.3±11.4 days, respectively).

location of death
Overall, 40 626 (35.8%) patients died in hospital or in 
the intensive care unit. Patients who died from chronic 
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organ failure and received palliative care had increased 
odds of dying at home or in their nursing home than 
in hospital compared with those who did not receive 
palliative care (n=6936 (49.5%) v n=9526 (39.6%); 
adjusted odds ratio 1.67, 95% confidence interval 1.60 
to 1.74). In patients dying from dementia, palliative care 
was associated with decreased odds of dying at home 
or in their nursing home (n=6667 (72.1%) v n=13 384 
(83.5%); adjusted odds ratio 0.68, 95% confidence 
interval 0.64 to 0.73). However, an associated increased 
odds of dying at home was found for patients dying from 
dementia who lived in the community (adjusted odds 
ratio 1.35, 95% confidence interval 1.23 to 1.49; eTable 
8). The magnitude of the association was higher among 
those dying from cancer (adjusted odds ratio 2.83, 95% 
confidence interval 2.73 to 2.94) than in those dying 
from non-cancer illness (fig 2).

Potentially burdensome interventions
Patients dying from chronic organ failure who received 
palliative care had a lower associated rate of potentially 
burdensome interventions compared with those who 
did not receive palliative care (composite adjusted 
rate ratio 0.66, 95% confidence interval 0.64 to 
0.69). In patients dying from dementia, palliative care 
was associated with an increased rate of potentially 
burdensome interventions (composite adjusted rate 
ratio 1.18, 95% confidence interval 1.08 to 1.31). The 

magnitude of the association was smaller for patients 
dying from cancer (0.27, 0.26 to 0.28; eTables 5 and 6 
and eFig 1).

discussion
Principal findings
We conducted a matched population based study 
of 113 540 adults in Ontario, Canada who died from 
cancer and non-cancer illness. We found that in 
patients dying from chronic organ failure, physician 
delivered palliative care was associated with a 12%, 
12%, and 41% reduction in the rate of emergency 
department visits, hospital admissions, and intensive 
care unit admissions, respectively. Palliative care was 
also associated with a 1.67 increased odds of death 
at home. We compared these associations between 
different trajectories of dying and found similar results 
in patients dying from cancer. Unexpectedly, we found 
increased rates of healthcare use associated with 
palliative care in those dying from dementia, which 
differed between those who lived in a nursing home 
compared with those who lived in the community; 
no association was found for patients dying from 
dementia who lived in the community.

Policy implications
Patients, caregivers, and healthcare systems struggle 
with the growing burden of medical complexity that 

Died from heart failure, COPD, ESRD, stroke, dementia, or
cancer between 1 January 2010 and 31 December 2015

Excluded
Received at least two palliative care claims within one year before last six months of life
First palliative care visit within seven days of death
No OHIP claims in five years before index date
Not eligible for OHIP during study follow-up
Not an Ontario resident
Age <18

33 292
32 572

3981
953
588
429

Received palliative care Did not receive palliative care
48 259

Died of non-cancer
illness

23 265
Died of cancer

24 994
Died of non-cancer

illness

40 055
Died of cancer

25 226

65 281

71 815

260 762

Eligible adults
188 947

Matched adults
113 540

Fig 1 | Flow diagram for creation of study sample. all adults who died from heart failure, chronic obstructive pulmonary 
disease (cOPD), end stage renal disease (esrD), stroke, dementia, or cancer were assessed for inclusion in study. 
Patients who received their first consultation with palliative care at least seven days before death were included and 
matched in a 1:2 ratio to patients who did not receive palliative care. OHiP=Ontario health insurance plan
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is also associated with poor quality of life and high 
healthcare expenditure.1-8 49 End-of-life care that 
involves hospital admission and intensive care unit 
admission is costly and potentially burdensome. Our 
study supports the role palliative care has in providing 
high value end-of-life care to people dying from cancer 
and most non-cancer illness. We found that palliative 
care might reduce healthcare use and potentially 
burdensome interventions near the end of life.10 We 
also found an association between palliative care and 
an increased odds of dying at home, which is where 
most people would prefer to die and a recognised 
indicator of high quality end-of-life care.50-52 Our 
findings are consistent with previous literature on the 
association between home based palliative care and 
healthcare use outcomes, and with location of death 
in patients with cancer. Additionally our study adds 
to the knowledge about the associated effects in non-
cancer illness across all care settings.4 29

comparison with other studies
Most of the evidence that measures the effect of 
palliative care on healthcare use in non-cancer illness 

is conflicting and is limited to small studies of patients 
with heart failure, dementia, or mixed illness.9 16-28 53 
Fourteen randomised control trials used palliative care 
interventions and measured their effect on rates of 
emergency department visits and hospital admissions. 
Three out of eight of these studies demonstrated a 
reduction in emergency department visits, and one 
out of 13 showed a reduction in hospital admissions. 
However, the interventions were heterogeneous 
in their design, the measures were all secondary 
analyses, and many of the trials were at high risk of 
bias and not powered to detect differences in these 
specific outcomes. Similar to our findings, a propensity 
matched cohort study of 6218 patients primarily with 
cancer (80%) but also non-cancer illness (20%) in the 
last six months of life in Ontario, Canada found that 
community based palliative care was associated with 
a 33% lower risk of emergency department visits and 
hospital admissions.4 Approximately 35% of our cohort 
died in hospital, which is similar to findings from a 
recent study in a large healthcare system.54 Our study 
extends these findings to patients with non-cancer 
illness at a population level in a universal healthcare 

table 1 | baseline characteristics at six months before death of matched patients in the last six months of life who died 
from non-cancer illness in Ontario between 2010 and 2015 by receipt of palliative care. Data are number (%) of patients 
unless stated otherwise

received palliative care Weighted standardised 
differenceYes (n=23 265) no (n=40 055)

Age (mean (standard deviation)) 84.3 (9.0) 84.1 (8.9) 0.00
Female sex 13 700 (58.9) 23 590 (58.9) 0.00
Cause of death
 Chronic obstructive pulmonary disease 4094 (17.6) 7800 (19.5) 0.00
 Dementia 9255 (39.8) 16 023 (40.0) 0.00
 Cirrhosis 333 (1.4) 516 (1.3) 0.00
 End stage renal disease 2339 (10.1) 3607 (9.0) 0.00
 Congestive heart failure 2768 (11.9) 4261 (10.6) 0.00
 Stroke 4476 (19.2) 7848 (19.6) 0.00
Rural residence 2409 (10.4) 5806 (14.5) 0.09
Hospital frailty score
 Mean (standard deviation) 8.9 (8.5) 8.7 (8.3) 0.00
 Median (IQR) 7 (2-14) 7 (2-13) 0.00
 0 2721 (11.7) 4723 (11.8) 0.00
 0.1-8.9 8390 (36.1) 14 513 (36.2) 0.00
 ≥9 7503 (32.3) 12 589 (31.4) 0.00
 Not admitted to hospital 4651 (20.0) 8230 (20.5) 0.00
Chronic conditions
 Arrhythmia 5227 (22.5) 7969 (19.9) 0.05
 Primary cancer 1494 (6.4) 2117 (5.3) 0.05
 Metastatic cancer 66 (0.3) 82 (0.2) 0.00
 Chronic obstructive pulmonary disease 4640 (19.9) 7681 (19.2) 0.04
 Congestive heart failure 4691 (20.2) 7146 (17.8) 0.05
 Coronary artery disease 3963 (17.0) 6140 (15.3) 0.04
 Dementia 4881 (21.0) 9570 (23.9) 0.08
 Diabetes 4926 (21.2) 8413 (21.0) 0.01
 Hypertension 19 444 (83.6) 32 720 (81.7) 0.04
 Renal disease 2653 (11.4) 3859 (9.6) 0.04
 Rheumatoid arthritis 800 (3.4) 1174 (2.9) 0.03
 Stroke 2578 (11.1) 4114 (10.3) 0.02
Previous healthcare use (median (IQR))*
 No of unique drug prescriptions 15 (9-21) 15 (9-22) 0.01
 Emergency department visits 1 (0-2) 0 (0-2) 0.13
 Hospital admissions 0 (0-1) 0 (0-1) 0.12
IQR=interquartile range.
*Previous healthcare use within one year of last six months of life.
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system that includes palliative care delivered across all 
care settings.

strengths and limitations
Our study is limited by the lack of information on 
patient and caregiver preferences for care, which we 
believe are crucial to providing high quality, patient 
goal directed palliative care. We assumed that patients 
received palliative care for issues related to their 
cause of death. In reality, many of these patients had 
multiple comorbidities, possibly including cancer, 
which probably contributed to their overall palliative 
needs. Previous work also shows that patients with 
metastatic cancer are more likely to receive palliative 
care than other disease groups.13 31 The observed 
heterogeneity in healthcare outcomes among the 
subgroups of patients dying from chronic organ failure 
could relate to differences in their underlying palliative 

needs (eg, symptoms) and non-palliative care needs 
(eg, difference in needs during an exacerbation of 
their underlying disease, such as ongoing dialysis). 
Patients who received palliative care were generally 
more unwell than those who did not, which could 
underestimate the magnitude of our results because 
these patients might be more likely to have increased 
healthcare use.

We used robust statistical methods to minimise the 
risk of confounding by indication, and consequently 
found only marginal differences between our un-
adjusted and adjusted results. To further minimise 
these effects, we made several decisions intended to 
minimise this risk: matching on several factors strongly 
associated with exposure to palliative care; selecting 
a cohort of patients who were in the last six months 
of life (to minimise the effects owing to time varying 
covariates and because baseline patient variables 

table 2 | baseline characteristics at date of first palliative care visit (index date) of matched patients in the last six 
months of life who died of non-cancer illness in Ontario between 2010 and 2015 by receipt of palliative care. Data are 
number (%) of patients unless stated otherwise

received palliative care Weighted standardised 
differenceYes (n=23 265) no (n=40 055)

Age (mean (standard deviation)) 84.6 (9.0) 84.5 (8.9) 0.00
Female sex 13 700 (58.9) 23 590 (58.9) 0.00
Cause of death
 Chronic obstructive pulmonary disease 4094 (17.6) 7800 (19.5) 0.00
 Dementia 9255 (39.8) 16 023 (40.0) 0.00
 Cirrhosis 333 (1.4) 516 (1.3) 0.00
 End stage renal disease 2339 (10.1) 3607 (9.0) 0.00
 Congestive heart failure 2768 (11.9) 4261 (10.6) 0.00
 Stroke 4476 (19.2) 7848 (19.6) 0.00
Rural residence 2424 (10.4) 5784 (14.4) 0.09
Hospital frailty score
 Mean (standard deviation) 12.3 (9.2) 10.1 (8.7) 0.30
 Median (IQR) 11 (5-18) 8 (3-15) 0.30
 0 1220 (5.2) 3523 (8.8) 0.14
 0.1-8.9 7766 (33.4) 13 945 (34.8) 0.02
 ≥9 11 859 (51.0) 15 205 (38.0) 0.24
 Not admitted to hospital 2420 (10.4) 7382 (18.4) 0.21
Chronic conditions
 Arrhythmia 6914 (29.7) 9135 (22.8) 0.14
 Primary cancer 1859 (8.0) 2269 (5.7) 0.09
 Metastatic cancer 379 (1.6) 158 (0.4) 0.11
 Chronic obstructive pulmonary disease 5768 (24.8) 8593 (21.5) 0.10
 Congestive heart failure 6495 (27.9) 8497 (21.2) 0.14
 Coronary artery disease 4803 (20.6) 6670 (16.7) 0.09
 Dementia 7900 (34.0) 11 201 (28.0) 0.12
 Diabetes 5908 (25.4) 8999 (22.5) 0.06
 Hypertension 19 811 (85.2) 32 975 (82.3) 0.06
 Renal disease 3705 (15.9) 4566 (11.4) 0.11
 Rheumatoid arthritis 817 (3.5) 1190 (3.0) 0.03
 Stroke 4778 (20.5) 5120 (12.8) 0.20
Previous healthcare use (median (IQR))*
 No of unique drug prescriptions 17 (10-24) 16 (10-23) 0.06
 Emergency department visits 2 (1-3) 1 (0-2) 0.36
 Hospital admissions 1 (0-2) 0 (0-1) 0.44
Functional decline† 8978 (38.6) 9551 (23.8) 0.32
Physician type
 General practitioner 19 778 (85.0) — —
 Specialist 3487 (15.0) — —
 Palliative care specialist 5543 (23.8) — —
IQR=interquartile range.
*Previous healthcare use within one year of last six months of life.
†For people with a completed home care assessment within last two years of life.
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achieved a better balance at six months compared with 
12 months); and a new user design to increase the 
likelihood that the groups of patients would be similar 
at baseline. However, patients with advanced illness 
often receive late referral to palliative care services that 
could limit several opportunities to relieve potentially 
avoidable suffering.

Current recommendations from several societies 
encourage the integration of palliative care early in the 
course of a patient’s disease, instead of at the end of 
life.11 55 56 In regions with limited healthcare access, 
some patients might not be able to receive care at 
home and avoid potential transfers to the emergency 
department or hospital, regardless of their preferences. 
Ontario lacks the rich infrastructure of hospice 
networks such as those found in many areas of the 
United States, which could limit the ability of patients 
with major care needs to die outside of the hospital 
setting.31 We also measured a physician delivered 
palliative approach to care across all care settings 
that includes generalist and specialist palliative 
care physicians. While this probably strengthens the 
generalisability of palliative care to real world care, it 
might underestimate the magnitude of the association 
for specialised palliative care delivered in the home.30 
In other jurisdictions like the US, which use different 
funding mechanisms such as the Medicare Hospice 
Benefit, palliative care could be delivered by healthcare 
providers other than physicians, which might include 
nurse practitioners or social workers.25 Delivery 
of care by these providers and its association with 
important outcomes is not captured in our study using 
physician fee claims. However, the use of fee codes 
in administrative data as a means to capture delivery 
of palliative care is a strength of our study given that 
care classification has been less successful in health 
systems without universal coverage.57

Finally, by using the information on a patient’s death 
certificate we intentionally maximised specificity, but 
probably decreased the overall denominator in our 
study population. While this approach might result in 
inflated confidence intervals, we still found important 
differences in many outcomes. We were especially 
concerned that other approaches could introduce too 
much heterogeneity and other sources of bias.

unanswered questions
Questions remain about the timing, location of 
initiation, and models of palliative care delivery to 
optimise end-of-life care for patients with non-cancer 
illness. These questions include the involvement 
of a patient’s primary care provider in the delivery 
of palliative care, which is often founded on a 
longitudinal and trusting relationship. Further study 
is also required to explain the differences found in 
healthcare use between patients dying from cancer and 
chronic organ failure and those dying from dementia. 
One explanation could be that many care decisions in 
patients with dementia are made by substitute decision 
makers and not the patients themselves. Dementia 
is often not recognised as a terminal illness in the 
same way as chronic organ failure and cancer, which 
makes it difficult to know when to focus on comfort 
over prolonging life. Additionally, recognising the 
cause of death could be more challenging in patients 
with dementia who die of its related complications 
(eg, pneumonia) when their dementia is less severe 
compared with patients with cancer. Therefore, the 
generalisability of our results could be limited to those 
with milder disease, such as those earlier in the course 
of their disease trajectory.

Alternatively, a palliative care physician might have 
been involved in situations involving complicated goals 
of care discussions if discordance in care plans existed 
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Fig 2 | association between palliative care and healthcare use. association between newly initiated palliative care and rates of emergency 
department visits not resulting in admission to hospital, hospital admissions, and intensive care unit admissions, or location of death among adults 
in the last six months of life dying from cancer and non-cancer illness in Ontario between 2010 and 2015. locations of death were home (including 
nursing home), acute care (including hospital and intensive care unit), and other. Models were adjusted for age, sex, comorbidities, rural location of 
residence, neighbourhood income, frailty, and hospital admissions in the year before index date (index date defined as date of first palliative care 
visit). cOPD=chronic obstructive pulmonary disease; esrD=end stage renal disease
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between patients with dementia or their caregivers 
and their treating physicians. Previous work has 
shown a concerning rate of potentially burdensome 
interventions delivered in acute care settings near the 
end of life in this vulnerable population, especially for 
those who live in nursing homes.3 58 59 In our study, 
72% of patients who died from dementia lived in a 
nursing home. We speculate that our findings could be 
related to differences in the care provided in nursing 
homes compared with that in the community. Several 
factors such as family pressure, physician workload, 
the capability of nursing home staff, and potential 
medicolegal concerns influence decisions to go to 
acute care, especially in the nursing home setting 
where many patients with dementia live.60

conclusions
Palliative care was associated with reduced rates of 
healthcare use and an increased likelihood of a home 
death in people dying from chronic organ failure, but 
not dementia. These findings highlight the potential 
benefits of palliative care in some non-cancer illnesses. 
Increasing access to palliative care through sustained 
investment in physician training and current models of 
collaborative palliative care could improve end-of-life 
care, which might have major implications for health 
policy.
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