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Research has consistently demonstrated that access to 
specialist palliative care teams in the community 
improves the quality of life of patients at the end of 

life1–3 and helps actualize their preference for a home 
death.4–6 Although the teams that have been evaluated vary 
widely in terms of configuration, they often consist of a core 
team of interdisciplinary providers with palliative care exper-
tise including physicians, nurses and personal support workers 
who deliver support to patients in their homes.7 In addition, 
there is growing evidence that these specialist palliative care 
teams help reduce the use of health system resources.8 Spe-
cialist teams provide enhanced symptom management, mon-
itor the patient’s condition and offer education to family 
caregivers and may thus proactively avoid crises that would 
otherwise result in hospital admissions, which can be 
costly.6,9,10 However, the actual impact of these interventions 
in reducing health system costs is less clear. Systematic 
reviews of outcomes of community-based palliative care, 
including services in the home, have reported mixed evidence 

of lower costs, and it has been difficult to draw definitive 
conclusions because of heterogeneity in the components of 
interventions and different health systems.4,11–13

The purpose of our study is to examine the impact of 
community-based specialist palliative care teams on health 
system costs compared with usual care, such as end-of-life 
home care alone. In Ontario, Canada, several regions have 
independently created their own specialist palliative care 
teams, which vary in terms of team composition, caseload and 
geographic region served. This forms a natural experiment to 
examine diverse specialist palliative care teams within a single 
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Background: Access to community-based specialist palliative care teams has been shown to improve patients’ quality of life; how-
ever, the impact on health system expenditures is unclear. This study aimed to determine whether exposure to these teams reduces 
health system costs compared with usual care.

Methods: We conducted a retrospective matched cohort study in Ontario, Canada, using linked administrative data. Decedents treated 
by 1 of 11 community-based specialist palliative care teams in 2009/10 and 2010/11 (the exposed group) were propensity score 
matched (comorbidity, extent of home care, etc.) 1 to 1 to similar decedents in usual care (the unexposed group). The teams are com-
prised of a core group of specialized physicians, nurses and other providers; their role is to manage symptoms around the clock, provide 
education and coordinate care. Our primary outcome was the overall difference in health system costs (among 5 health care sectors) 
between all matched pairs of exposed versus unexposed patients in the last 30 days of life.

Results: The total cohort of decedents included 3109 matched pairs. Among matched pairs, the mean health system cost difference 
was $512 (95% confidence interval [CI] –$641 to –$383) lower in the last 30 days among exposed than among unexposed patients. 
In the last 30 days, the mean home care costs of the exposed group were $189 higher (95% CI –$151 to $227) than those of the 
unexposed group, but their mean hospital costs were $733 lower (95% CI –$950 to –$516).

Interpretation: Our study suggests that health system costs are lower for patients who have access to community-based specialist 
teams than for those who receive usual care alone, largely because of decreased hospital costs. Ensuring access to in-home pallia-
tive care support, as provided by these teams, is an efficacious strategy for reducing health care expenditures at the end of life.
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health care system. Specifically, this study investigates 
whether there are differences in health system costs between 
propensity score matched pairs of patients who received care 
from specialist palliative care teams and patients who received 
usual care within the overall cohort and individual teams.

Methods

Study design
This is a retrospective matched cohort study of deceased 
palliative care patients in Ontario, Canada, during fiscal 
years 2009/10 and 2010/11. We examined health system 
costs in the last 30 days of life for patients who received ser-
vices from 1 of 11 interdisciplinary palliative care teams (the 
exposed group) and used propensity score matching to cre-
ate an equivalent comparison group of patients who received 
usual care (the unexposed group). The demographic and ser-
vice use characteristics of the cohort were identified by link-
ing health care administrative data sets using encrypted 
unique patient identifiers. The cost difference between 
matched pairs was determined for each of the teams sepa-
rately and collectively to determine an overall cohort effect.

Study setting
In Ontario, most community-based palliative care is deliv-
ered by home care providers (e.g., nurses and personal 
support workers).14 Patients who receive this type of care are 
referred to in this study as the unexposed “usual care” group. 
In usual care, there is no involvement from community-
based specialist palliative care teams. Patients are eligible for 
home care if they require nursing care, personal support 
care or therapy, and they are eligible for end-of-life home 
care if they also have a life-limiting or life-threatening 

health condition with a prognosis of less than 6 months to 
live and they have pain and symptom issues related to the 
end of life. The end-of-life designation entitles patients to 
more home care hours and sometimes to providers with 
more end-of-life care experience.15 Population-based data in 
the province show that about a third of deceased patients 
received home care in the last year of life and 19% received 
end-of-life home care.16 Over half (56%) of deaths occur in 
hospital, while only 20% occur at home.14,17 Access to home 
care or other palliative care services such as residential hos-
pices (i.e., free-standing, home-like facilities in the commu-
nity) and hospital palliative care units is very limited.18 End-
of-life home care may be provided by 1 or more service 
provider organizations, with little coordination between 
them. Furthermore, care provided by these organizations 
varies in terms of the palliative care training of the home 
care workers and the extent of after-hours coverage. More-
over, most family physicians provide care independently of 
home care and rarely make home visits.19 In contrast, 
patients who receive care from a specialist palliative care team, 
referred to in this study as the exposed group, get care that is 
accessible around the clock, coordinated and provided by 
specially trained providers.

Specialist palliative care teams
In Ontario, regions have independently developed their own 
community-based specialist palliative care teams to improve 
palliative care access and delivery over time.20 These teams 
vary in terms of the geographic area they serve, patient admis-
sions (range 90–830 patient deaths over 2 yr) and team size (3 
to 18 full-time equivalent [FTE] positions) (Table 1). The 
mean time from admission to a specialist palliative care team 
to death was 73 days.6 However, they all consist of a core 

Table 1: Team characteristics before matching

Team
Date 

established
Geographic 
area served

No. 
decedents in 
FY 2009/10 

and  
FY 2010/11

Median 
time on 

service, d

Palliative care 
physicians, 
no. of FTE 

(funding source)
Nurses, 

no. of FTE

Other team 
members,  
no. of FTE

1 2009 Urban 830 40 1 (FFS) 8 2

2 2009 Suburban 221 53 3 (FFS) 3.5 5

3 2009 Suburban 144 38 1 (FFS) 1 0.6

4 2009 Suburban 125 40 1 (FFS) 2 1

5 2009 Suburban 105 36 0.5 (FFS) 1 0.2

6 2009 Rural 90 63 2 (APP) 2 1.2

7 1986 Urban 676 45 11.5 (APP) 1 5.9

8 2007 Suburban 497 49 2 (FFS and APP) 2 1

9 1998 Urban 775 38 1.3 (FFS) 3 1.7

10 2004 Rural 268 23 0.6 (APP) 1 2.5

11 1979 Rural 181 32 6 (FFS) 2 4.7

Note: APP = alternative payment plan (i.e., physician reimbursement is a combination of FFS and salary), FFS = fee-for-service (i.e., physicians bill 
for each aspect of care and service they provide according to a set price mechanism), FTE = full time equivalent, FY = fiscal year.
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group of interdisciplinary providers including community 
physicians and nurses with specialized palliative care expertise. 
Some teams also involve allied health professionals, such as 
social workers and psychosocial-spiritual counsellors. Com-
mon roles of the community-based specialist palliative care 
teams include ongoing comfort care, symptom management 
24/7, education and care coordination. Patients are usually 
referred to the teams during the last months of life on the 
basis of clinical factors, functional decline and expected prog-
nosis of less than 6 months. The specialist team visits the 
patient in their home to assess their needs and develop a care 
plan. These teams work in conjunction with home care ser-
vice providers, including nurses and personal support workers, 
to provide integrated palliative care in patients’ homes, similar 
to the visiting hospice services provided by MacMillan nurses 
in the United Kingdom. The structure and development of 
these teams have been previously described in detail.20,21

Cohort selection

Exposed group
Eleven teams were identified that met the above criteria as 
well as the following: (a) had little or no change in staffing 
or structure during the cohort time frame (2009 to 2011), 
(b) did not limit admission criteria to 1 disease (e.g., cancer) 
and (c) served more than 50 patients per year. Within each 
team, patients were included if they had died by Apr. 1, 
2011, were at least 18 years of age and had a valid provincial 
health insurance number.

Unexposed group
One of 2 a priori approaches was taken to identify appropriate 
control groups, depending on when the team in question was 
established. First, for teams that were established after 2009 
(teams 1–6), all decedents were matched within the same 
health regions during fiscal years 2007/08 and 2008/09 (2 yr 
before the team was established). The research team con-
firmed that no major policy or organizational changes 
occurred in these study regions between 2007 and 2011, with 
the exception of the introduction of the teams.6 Second, for 
teams that started before 2009 (teams 7–11), all decedents 
were matched from similarly resourced regions (i.e., regions 
that were similar in size, geography and access to home care 
services but did not have access to community-based specialist 
palliative care teams) during the study period of 2009/10 and 
2010/11. This second approach was taken because (a) many of 
these teams were established a decade or more ago, and the 
home care system in the era before the teams were introduced 
might have been considerably different than in 2009/10 and 
2010/11; and (b) a major health policy that regionalized home 
care was instituted in 2006, making comparisons before this 
time problematic.22

Data sources
The teams provided their patient lists during fiscal years 
2009/10 and 2010/11, which were linked to multiple admin-
istrative databases using the patients’ provincial health 

insurance numbers. The provincial vital statistics database 
was used to confirm date of death. The Discharge Abstract 
Database was used to determine hospital and palliative care 
unit admissions, as well as comorbidity score weight, pres-
ence of cancer condition and hospital death. We used the 
National Ambulatory Care Reporting System to determine 
emergency department visits. The Continuing Care 
Reporting System was used to calculate costs for patients in 
chronic or complex inpatient beds. The Home Care Data-
base provided dates of publicly funded home care service 
use and service type. The Ontario Health Insurance Plan 
database and physician billing codes were used to determine 
physician visits. We used Statistics Canada census data on 
postal codes to determine region and rurality. These linked 
data sets were also used to determine the population of 
unexposed patients, from which matches were selected.

Propensity score matching
We used propensity score matching to match on propensity 
to have received care from the community-based specialist 
palliative care team and create equivalent comparison groups 
in usual care for each intervention team. Matching on the 
propensity score can estimate the effect of the intervention, 
which is unbiased by differences in measured preintervention 
covariates.23 We matched on variables before exposure to the 
intervention: age at death, sex, cancer or noncancer, home 
care service type (palliative, supportive, maintenance, rehabili-
tation) and time in home care, Aggregated Diagnosis Group 
(comorbidity weighting that determines clinically cogent 
groups from 6 to 18 mo before death)24 and hospital and 
emergency department use before death (during the period 
from 6 to 18 months before death).6 Eleven cohorts were cre-
ated, consisting of pairs of exposed patients and unexposed 
subjects who were selected from the appropriate control pop-
ulation (see cohort selection).

Outcomes
The primary outcome was the difference in total health sys-
tem costs between the individual matched pairs of exposed 
versus unexposed decedents in the last 30 days of life across 
the overall aggregated cohort. We also calculated the paired 
difference in health system costs for each individual team. 
Health system costs were determined for the 5 health care 
sectors: (a) physician visits, (b) subacute care,25 (c) home care, 
(d) inpatient hospital admission and (e) emergency depart-
ment visits. The secondary outcome was the individual 
matched-pair difference in costs for each specific health care 
sector in the last 30 days of life for the overall cohort. Costing 
macros that have been validated in Ontario data were applied 
to calculate costs for the above services.26 All physician costs 
beyond palliative home visits were included, regardless of spe-
cialty or care setting.

Statistical analysis
Descriptive statistics were used to examine patient characteris-
tics and health system costs. The overall cohort comprised the 
matched pairs. We used paired t tests to determine significance 
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in the differences in health system costs in the last 30 days of 
life between exposed and unexposed patients within each 
matched pair, summarized by team and overall cohort in a 
forest plot.27 Additionally, we report the paired difference in 
cost for each health care sector for the overall cohort. Finally, 
we performed a post hoc sensitivity analysis where overall and 
individual health care sector matched-pair differences in cost 
were weighted according to the number in each team cohort. 
Analysis was completed using SAS version 9 statistical soft-
ware. All tests were 2 sided and a p value of 0.05 or less was 
considered statistically significant.

Ethics approval
The study was approved by the Hamilton Health Sciences/
McMaster University research ethics review board (11–403).

Results

In total, the specialist teams served 3912 patients (exposed 
group), whereas there were  41 113 patients available for 
inclusion in the unexposed group (Table 2). The characteris-
tics between the initial exposed and unexposed groups dif-
fered greatly before propensity score matching. For instance, 

Table 2: Comparison of patient characteristics before and after propensity score matching

Characteristic

Before propensity score matching After propensity score matching

p value*Unexposed Exposed Unexposed Exposed

No. of patients (pooled across 
the teams)

41 133 3912 3109 3109

Age at death, yr,  
median (IQR)

80 (69–87) 75 (64–84) 74 (63–83) 75 (64–84) NS

Cancer diagnosis, no. (%) 14 443 (35.1) 3073 (78.6) 2481 (79.8) 2469 (79.4) 0.7

Female, no. (%) 20 895 (50.8) 2032 (51.9) 1609 (51.8) 1600 (51.5) 0.8

Adjusted Clinical Group 
comorbidity weighting,  
mean ± SD

5.12 ± 4.09 6.30 ± 4.04 6.21 ± 3.93 6.20 ± 3.98 NS

Home care service type, no. (%)

    End of life 6208 (15.1) 3041 (77.7) 2409 (77.5) 2409 (77.5) 1.0

    Long-term supportive 3408 (8.3) 210 (5.4) 145 (4.7) 145 (4.7) 1.0

    Maintenance 7692 (18.7) 328 (8.4) 278 (8.9) 278 (8.9) 1.0

    Rehab/acute care 6478 (15.7) 157 (4.0) 106 (3.4) 106 (3.4) 1.0

    None 17 347 (42.2) 176 (4.5) 171 (5.5) 171 (5.5) 1.0

Time from first receipt of most severe home care service type to death, d, mean ± SD

    End of life 15.47 ± 56.48 86.18 ± 107.29 79.23 ± 102.02 79.32 ± 102.05 NS

    Long-term supportive 23.92 ± 81.17 31.00 ± 87.25 37.96 ± 95.92 27.84 ± 83.51 NS

    Maintenance 63.68 ± 124.80 82.02 ± 131.69 81.64 ± 131.06 83.55 ± 132.16 NS

    Rehab/acute care 69.70 ± 113.27 76.05 ± 113.98 79.29 ± 112.60 80.12 ± 114.96 NS

No. of prior emergency 
department visits, mean ± SD

1.16 ± 2.10 1.43 ± 2.11 1.40 ± 1.95 1.36 ± 1.96 NS

Prior length of stay in hospital,  
d, mean ± SD

7.18 ± 22.23 7.53 ± 17.09 6.84 ± 14.17 6.73 ± 14.85 NS

No. of prior hospital visits, 
mean ± SD

0.56 ± 1.04 0.75 ± 1.14 0.76 ± 1.15 0.70 ± 1.07 NS

Income quintile, no. (%)

    1 (lowest) 10 288 (25.0) 668 (17.1) 772 (24.8) 536 (17.2) < 0.001

    2 9053 (22.0) 746 (19.1) 703 (22.6) 605 (19.5) 0.003

    3 7565 (18.4) 720 (18.4) 604 (19.4) 550 (17.7) 0.08

    4 7460 (18.1) 872 (22.3) 585 (18.8) 675 (21.7) 0.005

    5 (highest) 6555 (15.9) 906 (23.2) 437 (14.1) 743 (23.9) < 0.001

Note: IQR = interquartile range, NS = not significant, SD = standard deviation. 
*For characteristics reported as means and medians it was not possible to calculate actual p values at the time of publication    because the individual 
data were no longer accessible, for privacy reasons.



OPEN

 CMAJ OPEN, 7(1) E77

Research

79% had a cancer diagnosis and 78% received end-of-life 
home care services in the exposed group, compared with only 
35% and 15% in the unexposed group (p < 0.001), respec-
tively. Propensity score matching created similar groups 
across a number of patient characteristics, generating 3109 
paired decedents. After matching, in both groups 79% of 
patients had a cancer diagnosis and 78% received end-of-life 
home care services. The main difference between the 2 
groups was their exposure to a community-based specialist 
palliative care team.

Health system costs for the overall cohort and 
individual teams
In the overall cohort, the mean health system costs in the last 
30 days of life were $10 649 per decedent in the exposed 
group compared with $12 185 per decedent in the unexposed 
group. Using the matched-pair analysis, the mean difference 
in health system costs per patient pair was $512 lower (95% 
confidence interval [CI] –$641 to –$383) at 30 days (p < 
0.001) among exposed patients than among unexposed 
patients (Figure 1, Appendix 1 [available at www.cmajopen.
ca/content/7/1/E73/suppl/DC1]). In the post-hoc sensitivity 
analysis, when team-weighted, this overall matched-pair 
cost difference was $460 (95% CI –$610 to –$310) per 
patient (p < 0.001) (Appendix 2, available at www.cmajopen.
ca/content/7/1/E73/suppl/DC1).

Looking at regional teams individually in the last 30 days 
of life, we found 7 of the 11 teams were associated with signif-
icant mean paired cost reductions. The costs for the 7 teams 
with significant mean paired differences in costs wer $1285 to 
$307 lower among the exposed group than among the unex-
posed group. The differences in costs for the 4 teams that did 
not have significant paired cost reductions at 30 days ranged 
from a $31 decrease to a $396 increase.

Costs by health care sector
Mean paired differences in health care costs in the last 30 days 
before death differed by sector as well (Figure 2, Appendix 2). 
The greatest cost differences were observed in the home care 
and hospital sectors. At 30 days, the paired difference analysis 
showed that the mean home care costs of the exposed group 
were $189 (95% CI $151 to $227) higher than those of the 
unexposed group, but their hospital costs were $733 (95% CI 
–$950 to –$516) lower. There were statistically but not clini-
cally significant differences in costs among matched pairs in 
the use of emergency department services, subacute care or 
physician services. 

Interpretation

Our overall analysis of 11 community-based specialist pallia-
tive care teams suggests that exposure to these teams compared 
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Figure 1: Mean matched-pair differences in health care costs by team and overall, between exposed and unexposed patients in the last 
30 days of life (n = 3109). Note: Error bars indicate 95% confidence intervals.
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with usual home care is associated with a reduction in health 
system costs at the end of life. Our data suggest that access to 
community-based specialist palliative care teams, in addition 
to usual care (which was primarily end-of-life home care ser-
vices), helps to reduce end-of-life hospital costs. These find-
ings were consistent even though the teams differed in geo-
graphic area served, team size and team organization.

Generally, teams seemed to keep patients in the home and 
avoid or reduce hospital admissions. Because the teams aim to 
expertly manage, constantly monitor and rapidly respond to 
complex symptoms and changes in the patient’s condition in 
the home 24/7, they can help patients to stay at home where 
they might otherwise go to hospital. Indeed, for most teams, 
we found a reduction in hospital costs for the exposed versus 
the unexposed groups that more than offset the higher home 
care costs. The cost of home care service (including the cost 
of delivering community-based specialist palliative care teams) 
was a fraction of the cost of a hospital bed, which typically 
ranges from $1000 to $2000 per day for noncritical care9,28–30; 
this can lead to overall health system savings. Furthermore, 
support and education from the specialist palliative care teams 
may prompt patients and families to choose comfort care 
measures rather than aggressive treatments in hospital.

Nonetheless, 4 of the 11 community-based specialist palli-
ative care teams (team 2, 5, 6 and 10) did not individually 
show significant cost savings. This may be due to a few fac-
tors: they tended to be very small teams, serving no more than 
40–100 decedents per year in large rural or suburban geo-
graphic areas. As well, 2 of the teams only had a half-FTE 
palliative care physician.

Two systematic reviews examined the cost benefits of 
home-based palliative care interventions, identifying over a 
dozen randomized trials that included cancer and noncan-
cer populations.4,8 These reviews concluded that the evi-
dence for cost-benefit was inconclusive, because the com-
munity-based team interventions were very heterogeneous: 
the interventions differed (e.g., some were telephone-based, 
some were educational only, some were nurse led only, 
some did not include after-hours coverage), the countries 
and health systems differed and the cost outcome defini-
tions differed. Our study is unique because it includes inde-
pendent teams, where the core components of the team-
based intervention were the same and they occurred in the 
same health system, with standardized outcome definitions. 
However, our study population did mainly (80%) serve 
cancer patients.
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(n = 3109). Note: Error bars indicate 95% confidence intervals.
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Limitations
We could not match on data that are unavailable in adminis-
trative data, such as availability of existing caregiver support, 
patient preferences for hospital use, marital status and edu-
cation level. We did not adjust for covariates using a regres-
sion because there were no significant differences after pro-
pensity score matching, though income quintiles were not 
balanced. Furthermore, not all potential costs were 
accounted for, such as drugs, costs of private home care ser-
vices or other indirect costs incurred by informal caregivers. 
Our study period was 2009–2011 because of lags in adminis-
trative data linkage, but the data from this period remain 
relevant in that there have been no major policy changes 
within the home care sector and there has been little 
decrease in the proportion of deaths in hospital since then.17 
In addition, for the 5 older teams matched to decedents 
from a comparable region, there may have been regional dif-
ferences leading to confounding. We did not differentiate 
multiple visits within hospital costs; nonetheless, even 
among cancer patients who die in hospital in Ontario, the 
majority (77%) only have a single visit in the last month.31 
Because we used a matched-pair analysis at the individual 
pair level (and pairs are chosen from within the same or sim-
ilar regions), we did not account for clustering within teams. 
Our post hoc sensitivity analysis, however, weighted by 
team, produced results that were similar in value and in level 
of significance. Finally, we were not able to isolate and com-
pare the specific personnel costs of each team. A strength of 
the study is that we propensity score matched the exposed 
and unexposed groups on the basis of cancer/noncancer 
diagnosis, end-of-life home care use, length of time in home 
care, and comorbidity, controlling for major factors affecting 
access to a specialist palliative care team.

Conclusion
Although the teams varied in composition and geographic area 
served, the core team interventions contained common compo-
nents, such as expert symptom management, patient education, 
coordination of care, 24/7 telephone access and ongoing con-
versations about care preferences. Our findings demonstrate 
that specialist palliative care teams that feature these qualities 
are associated with reduced use of costly hospital care, which 
contributed to health system cost savings. Involvement from a 
community-based specialist palliative care team is a method for 
reducing the high cost of end-of-life care. Future research 
should examine which aspects of the specialist palliative care 
teams contribute most to reducing health system costs using 
multilevel regression models and should assess the impact of 
these teams on informal caregiver costs.
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