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ABSTRACT
Introduction: Palliative care has been both more available and more heavily researched in urban than in rural areas. This research
studies factors associated with palliative care program (PCP) enrollment and place of death across the urban/rural continuum.
Importantly, rather than simply comparing urban and rural areas, this article examines how the effects of demographic, geographic,
and socioeconomic factors differ across service delivery settings within the Canadian province of Nova Scotia.
Methods: This study linked PCP patient enrollment files from three districts to Nova Scotia vital statistics death certificate data.
Postal codes of the decedents were mapped to 2006 Canadian dissemination area census data. The study examined 23 860 adult
residents of three district health authorities, who died from 2003 to 2009 with a terminal illness, organ failure, or frailty and who
were not nursing home residents. Demographic, geographic, and socioeconomic predictors of PCP enrollment and place of death
were investigated using logistic regression across the entire study area, and stratified by district of residence. Univariate and
multivariate (adjusted) odds ratios (OR) and their 95% confidence intervals (CI) are reported.
Results: Overall, 40.3% of the study subjects were enrolled in a PCP, and 73.4% died in hospital. Odds of PCP enrollment were
highest for females (OR: 1.30; 95%CI: 1.22, 1.39), persons aged 50–64 years (OR: 1.50; 95%CI: 1.35, 1.67), and persons with a
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terminal disease such as cancer. While in overall multivariate analysis residents of census metropolitan areas and agglomerations had
higher odds of enrollment (OR: 1.51; 95%CI: 1.29, 1.77), and those at greater distance from a PCP had lower odds
(OR: 0.33; 95%CI: 0.27, 0.40), stratified analysis revealed a more nuanced picture. Within each district, travel time to PCP
remained a significant predictor of enrollment but the magnitude of its effect differed markedly. There was no consistent
relationship with urban/rural residence, social deprivation, or economic deprivation. Enrollment in a PCP was associated with
lower adjusted odds of dying in hospital (OR: 0.78; 95%CI: 0.72, 0.84), and those living at greater distance from a PCP had higher
odds of hospitalization (OR: 1.52; 95%CI: 1.28, 1.81), but there was no consistent relationship for urban/rural residence or across
districts.
Conclusions: Geographic patterns of PCP enrollment and place of death differed by district, as did the impact of economic and
social deprivation. Analysis and reporting of population-based indicators of access should be grounded in an understanding of the
characteristics of geographic areas and local context of health services. Although more research is needed, these findings show
promise that disparities in access between urban and rural settings are not unavoidable, and positive aspects of rural and remote
communities may be leveraged to improve care at end of life.
Key words: administrative data, Canada, end-of-life care, health services use, hospital use.

Introduction
Rural areas face unique challenges ensuring availability and
accessibility of healthcare services1-4. Delivery of quality endof-life care is no exception5-8. Palliative care has been both
more available and more heavily researched in urban than in
rural areas9. In general, rural residents have been found to be
less likely to use specialized palliative care than their urban
counterparts5,6,10, and more likely to be hospitalized near end
of life10-12. However, beyond dichotomous urban/rural
comparisons, there remains a need for research exploring the
influence of rural economic, social, and physical
environments on palliative care, in order to support service
planning9.
The World Health Organization defines palliative care as 'an
approach that improves the quality of life of patients and their
families facing the problems associated with life-threatening
illness.' It seeks to provide relief from pain and other
distressing symptoms, and integrates psychological and
spiritual aspects of patient care13 . Palliative care typically
requires an interdisciplinary team approach, with members
each contributing specialized knowledge14. Although it is

often the case that rural residents travel to urban centers for
specialized care, quality palliative care can and should be
available in rural communities where people who are at end
of life can be close to the support of their families, friends,
and healthcare providers who know them well. Models exist
that provide assessment, consultation, support, and
knowledge regarding the delivery of palliative care to family
physicians and other non-specialized care providers, in order
to enable access to a palliative approach in the absence of a
large specialized workforce15. In this article formal palliative
care programs (PCPs) enable the delivery of appropriate
palliative services, even if most direct patient care is provided
by generalists9,15.
This study examines factors associated with enrollment in a
PCP, and place of death, across urban and rural districts of
the Canadian province of Nova Scotia. PCP enrollment and
place of death are accepted indicators of quality end-of-life
care16,17 and are used in regional surveillance reporting18.
Rather than simply comparing urban and rural areas, this
research uses linked administrative data to closely examine
how the effects of demographic, geographic, and
socioeconomic factors differ across service delivery settings.
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Methods
Approach
This retrospective, population-based study used linked
administrative health and census data.

Study data
This study linked PCP patient enrollment files from three
districts to Nova Scotia vital statistics death certificate data.
Postal codes of the decedents were mapped to 2006 Canadian
dissemination area census data. The included districts had
electronic service databases suitable for linkage, and
represent 60% of people who died in Nova Scotia over the
study period19. Probabilistic linkage with multiple identifiers
(provincial health card number, name, postal code, dates of
birth and death, sex, and address) was used because health
card number was missing for 10% of the vital statistics
records and to varying degrees in other databases.

Analysis
Descriptive statistics are reported. Logistic regression was
used to produce univariate and multivariate (adjusted) odds
ratios (OR) and their 95% confidence intervals (CI). Analysis
was performed first with all study subjects and then stratified
by the three districts of residence. All analysis was completed
using Statistical Analysis System v9.2 (SAS Institute;
http://www.support.sas.com/software/92).

Setting/subjects
Nova Scotia provides a unique context in which to examine
geographic variations in end-of-life care. Unlike most
provinces in Canada that have a large percentage of urban
residents, almost half (44.5%) of Nova Scotians live in rural
areas20. There is a PCP in each of the nine district health
authorities in the province, meaning that all Nova Scotians
have some degree of PCP access within their district of
residence. The PCPs are hospital-based services that can

include community-based consultation in the home and in
nursing homes. There are no free-standing hospice facilities.
At the same time, the districts differ markedly in their
geographic characteristics, socioeconomic composition, and
availability of tertiary care and health human resources. The
PCPs themselves also differ in their history, especially in the
degree to which they were tied to cancer treatment as they
developed and whether or not home-based services and rural
populations were explicitly targeted.
This study covers three districts that have differing contexts
for health services provision (Table 1). Both the Capital
Health (CH) and Cape Breton (CB) PCPs developed with
strong ties to cancer treatment centres, while the more rural
Colchester East Hants (CEH) was established slightly later,
with support from Federal Health Transition Funds15. CB and
CEH had the most developed volunteer societies. CEH was
conceived with barriers to palliative care in rural
communities considered from the outset, and a focus on
supporting care at home, through coordination and service
integration21. The CEH model uses an interprofessional
palliative care consult team to support care providers in rural
communities, enabling greater access to a palliative approach
at home. The team provides advice and support to family
physicians, enabling them to follow patients into hospital and
maintain continuity of care. Consultation nurses also work in
the community to support home care nurses, home support
workers, and family caregivers. During the study time
period, after-hours phone support to family physicians,
Victorian Order of Nurses (VON) care providers, and
patients and families was available from palliative care consult
nurses who had access to a palliative care physician.
All residents of CH, CB, and CEH districts who were
20 years or older and died between 2003 and 2009 were
included, with two exceptions. Nursing home residents were
excluded because they have different demographics and
patterns of end-of-life care use21, and their postal codes of
residence may not reflect their community of longer-term
residence. Those who died with accidental, mental health, or
unclassifiable causes of death were excluded as they are not
normally candidates for palliative care.
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Table 1: District and palliative care program characteristics for three districts in Nova Scotia
Characteristics
District health authority characteristics
Population (% of Nova Scotia
population)†
% of population aged 65 years or
older†
Major Urban Centre, population (%
of district population)
Geographic features
Health services infrastructure
Number of hospital beds
Palliative care program characteristics
Date established
Date began collection of electronic
data
Consultation and care locations (all
provide acute care consultations)
Palliative team (all work with home
care workers, Victorian Order of
Nurses, and family physicians)
Distance-based service restrictions
†

Capital Health

Cape Breton

Colchester East Hants

394 639 (42.8%)

125 375 (13.6%)

69 426 (7.5%)

13.3%

19.5%

16.1%

Halifax, 372 858 (94.5%)

Sydney, 32 496 (25.9%)

Truro, 11 765 (16.9%)

Provincial capital, international
airport, major seaport
Tertiary and academic teaching
hospitals, cancer centre
1380

Large island, rugged terrain, five hour drive
from Sydney to Halifax
Regional hospital, cancer centre

Agricultural centre, one hour
drive from Truro to Halifax
Regional hospital

484

108

1988
1988

1989
1996

1990
2002

Hospital (13 dedicated beds), home,
clinic

Hospital (9 dedicated beds, opened in
2008), home, clinic, long-term care

Nurses, physicians, physical
therapists, occupational therapists,
music therapist, social worker,
spiritual care, volunteers
Prior to 2005, 25 km limit for home
consultations

Nurses, physicians, physical therapists,
occupational therapists, music therapist,
social worker, bereavement coordinator,
spiritual care, volunteers
Limited to Cape Breton county for home
consultations

Hospital (no dedicated beds
during study period, 6 opened in
2012), home, long-term care
Nurses, physicians, social
worker, pharmacist, pastoral
care, continuing care
coordinators, volunteers
No distance limits

Nova Scotia has a population of 921 725 of which 16.6% is 65 years or older

Measurements

Independent variables: Age and sex are known
predictors of PCP registration22. Age was divided into five
categories with ≥85 years used as the reference in
multivariate analyses.

heart failure, chronic obstructive pulmonary disease), and
frailty (eg dementia, Parkinson’s disease, infections, weight
loss, osteoporosis). Lunney et al. found that those dying of
terminal illness show a rapid decline in functioning near
death24,25. The decline for persons with organ failure is
accompanied by acute life-threatening episodes. Those in the
frailty category more typically experience a gradual decline
over an extended time period. Trajectory of decline has
implications for palliative care planning, and in the past,
palliative care has focused on patients with the terminal
illness trajectory, most commonly cancer26.

A classification system developed by Fassbender et al. was
used to assign each underlying cause of death to a pattern of
functional decline23. This divides decedents into those with
terminal illness (eg cancer, amyotrophic lateral sclerosis, and
human immunodeficiency virus), organ failure (eg congestive

Year of death was included because PCP enrollment
increased over time, as did the proportion of deaths occurring
outside of hospital. The inclusion of year of death also
controls for changes over time in health system policy,
programs, practices, and funding.

Dependent variables: PCP enrollment was a
dichotomous variable (enrolled or not), as indicated by the
existence of a PCP record. Place of death from vital statistics
records was dichotomized as in or out of hospital.
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Two geographic characteristics were examined that may have
influenced PCP enrollment as well as place of death. Distance
from each person’s residence to their nearest PCP was examined
because it has been an inverse predictor of PCP enrollment7,27. A
dichotomous urban/rural variable was also included. Residents in
a Census Metropolitan Area (urban area with a core population of
>100 000: Halifax) or a Census Agglomeration (urban area with a
core population between 10 000 and 100 000: Sydney and Truro)
were compared to those in non-metropolitan (rural) areas. Urban
residents typically have shorter travel time to PCP clinics and
hospital beds based in the urban centres, so a correlation between
distance to PCP and this urban/rural indicator was expected.
However, attributes of rurality beyond distance may be relevant to
end-of-life care, such as living in an area of sufficient population
size and density to support the constellation of health and social
services used at end of life7, as well as cultural aspects of urban and
rural residence related to caregiving at end of life9,27,28.
Previous research has shown that those living in more
economically deprived communities were less likely to access
specialized palliative services6, and more likely to die in
hospital11, though not all studies examining palliative care
across urban and rural settings have captured economic
deprivation10,12. Qualitative studies have found that the
provision of palliative care in rural communities involves a
complex network of care providers and that social resources
are key to understanding care provision29-31, but
socioeconomic measures have rarely been examined
quantitatively6. To address this, two deprivation indices were
constructed using dissemination area census data and methods
from Pampalon et al32. These relate to economic and social
resources available in people’s communities that may
influence access to services. Economic deprivation combines
the proportion of individuals with a high school diploma,
proportion employed, and average family income. Social
deprivation is based on the proportion of individuals living
alone and who are separated, divorced or widowed, as well as
the proportion of single-parent families. All variables were
logged if skewed, normalized as z-scores, summed, and then
divided into quintiles. The least-deprived quintile was used as
reference in multivariate analyses.

Ethics approval
Ethical approval for this research was provided by all
participating districts (file numbers CDHA-RS/2011-243,
CB-2011-004, and CEHHA1101).

Results
There were 33 181 adult (aged ≥20 years) Nova Scotians who
died in the study areas between 1 January 2003 and 31
December 2009. Of these, 7472 were nursing home
residents, and 1849 were non-nursing home residents who
died suddenly or of 'other' causes of death, and were
excluded, leaving 23 860 study subjects (71.9% of all
decedents). CEH had a higher proportion of rural
residents (32.8%) than CB (15.1%) and CH (6.7%). People
in CB lived at greater distance from the PCP with only 30.7%
living within 10 km, compared to 49.5% for CEH and 64.3%
for CH (Table 2).
Approximately 54% of the study subjects were male.
Patterns of trajectory of decline were similar across districts
with 42–45% terminal illness, 34–36% organ failure, and
21–23% frailty. The small differences by district were
consistent with the variation by age in that those dying of
terminal illness were younger than those dying of organ
failure or frailty. The number of deaths per year increased
slightly over time for all three districts. The count of deaths
in 2009 (3518) was 4.2% higher than 6 years earlier (3375).
The study population differed markedly by socioeconomic status
across the districts. Residents of CB were both more economically
and socially deprived; 46.5% were in the lowest income quintile
compared to 15.2% for CEH and 8.5% for CH. CB only had
4.9% in the most socially advantaged quintile compared to 15.0%
for CEH and 21.5% for CH.
Overall, 40.3% of the study subjects were enrolled in a PCP,
and 73.4% died in hospital. CEH had the highest PCP
enrollment rate (41.8%) and CB the lowest (39.4%). CB had
the highest in-hospital death rate (74.9%) and CH the
lowest (72.8%).
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Table 2: Characteristics of district health authority populations and total study population, 2003–2009
Characteristic
Number of decedents†
Geographic
Rural resident
Distance to PCP (km)
≤10
11–50
>50
Demographic/function
Sex
Female
Male
Age (years)
<50
50–64
65–74
75–84
≥85
Functional decline
Terminal illness
Organ failure
Frailty
Year of death
2003
2004
2005
2006
2007
2008
2009
Socioeconomic
Economic deprivation
1
2
3
4
5
Social deprivation
1
2
3
4
5
Outcomes
Enrolled in PCP
Died in hospital

CH (n (%))
13 659

CB (n (%))
7078

CEH (n (%))
3123

Total
23 860

914 (6.7)

1068 (15.1)

1025 (32.8)

3007 (12.6)

8782 (64.3)
3732 (27.3)
1145 (8.4)

2176 (30.7)
4005 (56.6)
897 (12.7)

1547 (49.5)
1347 (43.1)
229 (7.3)

12505 (52.4)
9084 (38.1)
2271 (9.5)

6411 (46.9)
7248 (53.1)

3242 (45.8)
3836 (54.2)

1397 (44.7)
1726 (55.3)

11 050 (46.3)
12 810 (53.7)

835 (6.1)
2582 (18.9)
2931 (21.5)
4215 (30.9)
3096 (22.7)

330 (4.7)
1332 (18.8)
1625 (23.0)
2204 (31.1)
1587 (22.4)

157 (5.0)
543 (17.4)
678 (21.7)
969 (31.0)
776 (24.9)

1322 (5.5)
4457 (18.7)
5234 (21.9)
7388 (31.0)
5459 (22.9)

6088 (44.6)
4673 (34.2)
2898 (21.2)

3035 (42.9)
2536 (35.8)
1507 (21.3)

1322 (42.3)
1089 (34.9)
712 (22.8)

10 445 (43.8)
8298 (34.8)
5117 (21.5)

1940 (14.2)
1895 (13.9)
1927 (14.1)
1904 (13.9)
1948 (14.3)
1986 (14.5)
2059 (15.1)

982 (13.9)
1,032 (14.6)
1038 (14.7)
1023 (14.5)
1012 (14.3)
979 (13.8)
1012 (14.3)

453 (14.5)
412 (13.2)
427 (13.7)
470 (15.1)
448 (14.4)
466 (14.9)
447 (14.3)

3375 (14.2)
3339 (14.0)
3392 (14.2)
3387 (14.2)
3408 (14.3)
3431 (14.4)
3518 (14.7)

4803 (35.4)
3833 (28.2)
2384 (17.6)
1401 (10.3)
1155 (8.5)

137 (1.9)
602 (8.5)
1234 (17.5)
1812 (25.6)
3283 (46.5)

181 (5.8)
607 (19.5)
1165 (37.3)
693 (22.2)
475 (15.2)

5121 (21.6)
5,042 (21.2)
4783 (20.1)
3906 (16.4)
4913 (20.7)

2926 (21.5)
2572 (18.9)
1945 (14.3)
2403 (17.6)
3778 (27.7)

345 (4.9)
865 (12.2)
1537 (21.8)
1847 (26.1)
2474 (35.0)

468 (15.0)
504 (16.2)
897 (28.7)
474 (15.2)
778 (24.9)

3739 (15.7)
3941 (16.6)
4379 (18.4)
4724 (19.8)
7030 (29.5)

5519 (40.4)
9943 (72.8)

2786 (39.4)
5300 (74.9)

1304 (41.8)
2282 (73.1)

9609 (40.3)
17 525 (73.4)

†

9 decedents missing data on metropolitan area, 95 missing data on variables part of the economic deprivation index and 47 missing
data part of social deprivation
CB, Cape Breton. CEH, Colchester East Hants. CH, Capital Health. PCP, palliative care program
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PCP enrollment
No significant differences were observed in univariate odds of
PCP enrollment across districts (Table 3). However, after
adjusting for demographic, geographic, and socioeconomic
characteristics, the residents of the more predominantly rural
CEH and CB districts had higher odds of PCP enrollment
than CH residents (CEH OR: 1.42; 95%CI: 1.27, 1.60;
CB OR: 1.21; 95%CI: 1.11, 1.34).
Overall, women and those younger than 85 years were more
likely to be enrolled, as were people with terminal illness (as
opposed to organ failure or frailty). Urban residents had
higher adjusted odds of enrollment (OR: 1.51; 95%CI: 1.29,
1.77), while those at greater distance from a PCP had lower
odds (OR: 0.33; 95%CI: 0.27, 0.40) for those >50 km vs
those ≤10 km). Gradients in PCP enrollment were observed
by economic and social deprivation in univariate analysis, but
not for economic deprivation in the multivariate analyses.
The multivariate social deprivation findings were significant
for two quintiles.
When stratified by district (Table 4), being female and
terminal disease remained significant predictors of PCP
enrollment in all districts. In general, a U-curve pattern of
PCP enrollment was observed for age, with a peak for those
aged 50–64 years. While a significant effect was not observed
in multivariate results for CEH population, this may be due
to the smaller sample size because the magnitude of the CEH
OR was similar to those for CB.
While an inverse relationship between distance to PCP and
PCP enrollment was evident in all districts, the magnitude
was greatest in CB. The effect of urban residence differed
across districts. After distance and other variables were
controlled, there was no urban/rural effect in CH. In CB and
CEH, urban/rural status and distance were both independent
and significant factors associated with PCP enrollment, but
they operated in different directions. Not surprisingly, CB
residents were less likely to be PCP enrollees if they lived at a
distance and if they lived in rural areas. CEH shows surprising

multivariate findings: being an urban resident
(OR: 0.59; 95%CI: 0.44, 0.79) and living at a distance (11–
50 km OR: 0.50; 95%CI: 0.37, 0.68); ≥50 km OR: 0.52;
95%CI: 0.32, 0.87) are both predictors of decreased
probability of PCP enrollment.
In multivariate analyses, beyond the most economically
deprived in CH having lower odds of PCP enrollment, there
is no evidence that living in an area of economic deprivation is
a predictor of PCP enrollment (Table 3). A more marked
social deprivation gradient effect was observed in CH. Similar
magnitudes of social deprivation odds were observed for
CEH but they are not statistically significant. Significant
interpretable patterns were not observed between social
deprivation and PCP enrollment in CB.

Place of death
No significant differences among districts were observed in
multivariate odds of death in hospital (Table 2). Overall, PCP
enrollment was a predictor of decreased likelihood of dying
in hospital (OR: 0.78; 95%CI: 0.72, 0.84) (Table 3), but this
effect was smaller and non-significant for CEH (OR:
0.89; 95%CI: 0.73, 1.10) (Table 5).
There was no overall difference between males and females in
the likelihood of dying in hospital (OR: 1.05; 95%CI: 0.99,
1.12). However, CB showed higher odds of hospitalization
among females (OR: 1.21; 95%CI: 1.08, 1.35)). Younger
adults were less likely to die in hospital across all areas. Those
with frailty trajectories were less likely to die in hospital in
CH (OR: 0.66; 95%CI: 0.59, 0.75)) and CB (OR:
0.65; 95%CI: 0.55, 0.77), but a significant association was
not observed in CEH (OR: 0.82; 95%CI: 0.64, 1.05).
In CH, multivariate analyses found that urban residents
(OR: 1.48; 95%CI: 1.15, 1.90), those residing more than
50 km from the PCP (OR: 1.74; 95%CI: 1.34, 2.24), in the
middle economic quintile (OR: 1.15; 95%CI: 1.02, 1.30),
and in the lowest two social deprivation quintiles
(OR: 1.14; 95%CI: 1.00, 1.31; OR: 1.18; 95%CI: 1.03,
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1.36) were more likely to die in hospital. The elevated odds
of death in hospital among urban residents of CH emerge
only in adjusted analysis, after controlling for the significant
role of PCP enrollment, patient demographics, distance to
PCP and socioeconomic status. In CB, only living more than
50 km from the PCP (OR: 1.69; 95%CI: 1.12, 2.56) was a
predictor. For CEH, there were no significant predictors,
although urban residence (OR: 1.28; 95%CI: 0.99, 1.65),
lowest economic quintile (OR: 1.54; 95%CI: 0.99, 2.38),
and
lowest
social
deprivation
quintile
(OR: 1.36; 95%CI: 0.96, 1.92) approached significance.

Discussion
The high percentage of males among study subjects was
expected, because nursing home residents were excluded and
they have a higher proportion of women. Different
proportions across districts were expected given the slight
differences in age profiles.
Unlike expectations from other studies5,6,10, the adjusted odds of
PCP enrollment were higher for the PCPs outside of the
metropolitan centre, and the magnitude of the effect of distance to
PCP differed across districts. For CEH, this might relate to the
development of the PCP as an integrated palliative home care
demonstration project that considered barriers to palliative care in
rural communities from the outset15. The fact that odds of dying in
hospital did not differ significantly for urban and rural residents, or
by distance in this district, may also speak to the success of this
model at integrating care in the home setting15. This is promising,
as there is an established need for innovative models of service
provision to address the unique challenges of palliative care in rural
and remote settings9.
The development of the PCP in CEH as an integrated
palliative home care model has as an underlying assumption
the availability of comprehensive essential services. For
example, as noted, 24/7 palliative consultation was available
in CEH during the study time period. However, due to
recent budget cuts, this has been discontinued. So it cannot
be assumed that the success of the CEH as reported herein
can be continued to the same extent into the future.

Also, while nursing home residents were excluded from this
study, findings may have been affected by a lack of nursing
home beds in both CH and CEH during the study period.
Because hospice beds are not available in Nova Scotia, when
nursing home beds are in short supply, and social and
economic resources to support care at home are lacking, a
family physician may admit to hospital rather than contact the
PCP. This may explain the CEH findings that lower odds of
PCP enrollment emerge among persons in both urban and
more remote (>50 km) areas in multivariate analysis, since
residents within the urban centre were less economically
deprived on average, while those at greater distance from
PCP were less socially deprived. This may also help explain
the higher adjusted odds of hospitalization at end of life for
urban persons in CH. Both CH and CEH have now seen the
opening of new nursing home facilities to meet this need.
The higher magnitude of the effect of distance in CB and CH on
both PCP enrollment and place of death may be related in part to
the fact that home consultations were limited by distance to these
PCPs. Both time and costs associated with traveling to receive care
are strong concerns among patients and informal caregivers8,33.
The dispersed population and hilly terrain in CB may exacerbate
the role of distance as a barrier to services.
Others have noted a lack of attention to the positive aspects of
rural and remote contexts with respect to the provision of
palliative care9. The fact that social and economic gradients in PCP
use and hospitalization were less apparent or non-significant in CB
and CEH may speak to success enabling services for the
economically and socially disadvantaged in these areas. However,
relatively blunt measures of social and economic resources, and a
lack of statistical power, complicate this interpretation. The
authors’ indices of social and economic deprivation, while
representing improvements over more simplistic measures of
socioeconomic status, are limited. They are based on area- rather
than individual-level data, which may be especially problematic in
lower-density rural settings where the aggregated areas are larger,
and populations within may be more heterogeneous. The chosen
measure of social deprivation focuses largely on family resources
for care provision. Further research that assesses aspects of social
capital that extend into the broader community is needed29.
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Table 3: Odds of palliative care program enrollment and place of death†
Characteristic
DHA (vs CH)
CEH
CB
PCP enrollment
Demographic/function
Female (vs male)
Age (vs ≥85 years) (years)
<50
50–64
65–74
75–84
Disease (vs terminal illness)
Organ failure
Frailty
Geographic
Urban (vs rural)¶
Distance to PCP (vs ≤10 km) (km)
11–50
>50
Socioeconomic
Economic deprivation
(vs highest quintile)
2nd quintile
3rd quintile
4th quintile
5th quintile
Social deprivation (vs highest quintile)
2nd quintile
3rd quintile
4th quintile
5th quintile

PCP enrollment
Univariate
Multivariate
OR (95%CI)
OR (95%CI)

Death in hospital
Univariate
Multivariate
OR (95%CI)
OR (95%CI)

1.06 (0.98, 1.15)
0.96 (0.90, 1.02)
Not applicable

1.42 (1.27, 1.60)*
1.21 (1.11, 1.34)*
Not applicable

1.01 (0.93, 1.11)
1.11 (1.04, 1.19)*
0.86 (0.81, 0.91)*

1.03 (0.93, 1.14)
1.00 (0.92, 1.09)
0.78 (0.72, 0.84)†

1.15 (1.09, 1.21)*

1.30 (1.22, 1.39)*

1.09 (1.03, 1.15)*

1.05 (0.99, 1.12)

2.19 (1.93, 2.48)*
2.60 (2.39, 2.83)*
2.34 (2.16, 2.54)*
1.60 (1.49, 1.73)*

1.42 (1.21, 1.67)*
1.50 (1.35, 1.67)*
1.35 (1.22, 1.50)*
1.17 (1.06, 1.29)*

0.66 (0.58, 0.75)*
0.68 (0.63, 0.75)*
0.92 (0.85, 1.01)
1.06 (0.97, 1.15)

0.65 (0.57, 0.74)*
0.67 (0.61, 0.73)*
0.89 (0.81, 0.98)*
1.03 (0.95, 1.12)

0.06 (0.05, 0.06)*
0.05 (0.04, 0.05)*

0.05 (0.05, 0.06)*
0.05 (0.04, 0.05)*

1.06 (0.99, 1.13)
0.85 (0.79, 0.92)*

0.86 (0.79, 0.94)*
0.67 (0.61, 0.74)*

1.90 (1.74, 2.06)*

1.51 (1.29, 1.77)*

0.94 (0.86, 1.02)

1.28 (1.12, 1.47)*

0.99 (0.94, 1.05)
0.42 (0.37, 0.46)*

0.85 (0.78, 0.93)*
0.33 (0.27, 0.40)*

0.96 (0.90, 1.02)
1.34 (1.21, 1.50)*

0.99 (0.92, 1.06)
1.52 (1.28, 1.81)*

0.88 (0.81, 0.95)*
0.81 (0.75, 0.88)*
0.78 (0.72, 0.85)*
0.72 (0.66, 0.78)*

0.94 (0.85, 1.05)
0.97 (0.86, 1.10)
1.00 (0.88, 1.15)
0.91 (0.80, 1.05)

1.08 (0.99, 1.18)
1.23 (1.13, 1.35)*
1.24 (1.13, 1.36)*
1.35 (1.24, 1.48)*

1.03 (0.94, 1.13)
1.15 (1.04, 1.28)*
1.13 (1.00, 1.27)*
1.21 (1.07, 1.37)*

0.84 (0.77, 0.92)*
0.80 (0.73, 0.87)*
0.84 (0.77, 0.92)*
0.78 (0.72, 0.85)*

0.95 (0.84, 1.07)
0.84 (0.74, 0.95)*
0.91 (0.80, 1.03)
0.79 (0.70, 0.90)*

1.11 (1.01, 1.23)*
1.21 (1.10, 1.33)*
1.22 (1.11, 1.35)*
1.27 (1.16, 1.39)*

1.04 (0.94, 1.15)
1.10 (0.99, 1.22)
1.11 (1.00, 1.24)*
1.13 (1.01, 1.26)*

* p<0.05
†
All models control for year (2003–2009). Enrollment in all PCPs increased over the study period
¶
Census Metropolitan Area and Census Agglomerations vs non-metropolitan influenced zones
CB, Cape Breton. CEH, Colchester East Hants. CI, confidence interval. DHA, district health authority. OR, odds ratio. PCP, palliative care program

An additional weakness of this analysis is that it could not
differentiate palliative hospital beds from non-palliative beds
in examining place of death. Place of death must also be
distinguished from location of care in the last weeks of life.
The latter may better reflect the total experience of care, but
could not be measured in available data. Moreover, place of
death must be aligned with individual preference to truly
reflect quality of care. Patient preference was not captured in
the study datasets, but a recent survey of caregivers following
the death of a loved one in Nova Scotia found that of the

47.5% of decedents who had voiced a preference on where
they would prefer to die, 73.4% preferred the home34.
Finally, the studied districts may differ from other districts. CEH is
similar to the other non-metropolitan districts in Nova Scotia in
size, geography, and health services infrastructure. However,
strong clinical champions and targeted government funding were
instrumental in developing the CEH program; these catalysts were
not present in all other non-metropolitan districts in the province,
or across Canada35.
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Table 4: Univariate and multivariate odds of palliative care program enrollment by district health authority†
Characteristic

CH
Univariate
OR (95%CI)

Demographic/function
Female (vs male)
Age (vs ≥85 years) (years)
<50
50–64
65–74
75–84
Disease (vs terminal illness)
Organ failure
Frailty
Geographic
Urban (vs rural)¶
Distance to PCP (vs ≤10 km) (km)
11–50
>50
Socioeconomic
Economic deprivation (vs highest
quintile)
2nd quintile
3rd quintile
4th quintile
5th quintile
Social deprivation (vs highest
quintile)
2nd quintile
3rd quintile
4th quintile

CB
Multivariate
OR (95%CI)

Univariate
OR (95%CI)

CEH
Multivariate
OR (95%CI)

Univariate
OR (95%CI)

Multivariate
OR (95%CI)

1.13 (1.05, 1.21)* 1.30 (1.19, 1.43)* 1.15 (1.05,1.27)* 1.23 (1.08, 1.40)* 1.24 (1.08, 1.43)* 1.47 (1.22, 1.77)*
2.45 (2.09, 2.87)*
3.04 (2.72, 3.40)*
2.60 (2.33, 2.90)*
1.73 (1.57, 1.92)*

1.52 (1.24, 1.88)*
1.69 (1.46, 1.96)*
1.51 (1.31, 1.74)*
1.21 (1.06, 1.38)*

1.86 (1.46, 2.37)*
2.04 (1.75, 2.38)*
1.98 (1.71, 2.29)*
1.50 (1.31, 1.72)*

1.39 (1.01, 1.91)*
1.32 (1.08, 1.61)*
1.14 (0.94, 1.39)
1.19 (1.00, 1.42)

1.93 (1.36, 2.73)*
2.35 (1.87, 2.94)*
2.27 (1.84, 2.82)*
1.36 (1.11, 1.66)*

1.02 (0.65, 1.58)
1.31 (0.97, 1.75)
1.22 (0.93, 1.61)
0.98 (0.76, 1.26)

0.05 (0.04, 0.05)* 0.04 (0.04, 0.05)* 0.08 (0.07, 0.10)* 0.06 (0.05, 0.07)* 0.07 (0.06, 0.08)* 0.06 (0.05, 0.08)*
0.04 (0.04, 0.05)* 0.04 (0.04, 0.05)* 0.06 (0.05, 0.07)* 0.05 (0.04, 0.06)* 0.05 (0.04, 0.07)* 0.05 (0.04, 0.06)*
1.66 (1.44, 1.92)*

0.94 (0.71, 1.26)

5.72 (4.73, 6.92)* 5.74 (3.75, 8.80)* 0.98 (0.84, 1.14)

0.59 (0.44, 0.79)*

1.09 (1.01, 1.20)* 0.83 (0.74, 0.93)* 0.83 (0.75, 0.93)* 0.73 (0.63, 0.86)* 0.84 (0.72, 0.97)* 0.50 (0.37, 0.68)*
0.59 (0.52, 0.68)* 0.42 (0.32, 0.56)* 0.13 (0.11, 0.17)* 0.27 (0.16, 0.45)* 1.06 (0.80, 1.40) 0.52 (0.32, 0.87)*

0.85 (0.78, 0.93)* 0.90 (0.80, 1.01)
0.75 (0.68, 0.83)* 0.87 (0.75, 1.01)
0.76 (0.67, 0.86)* 0.96 (0.79, 1.15)
0.61 (0.54, 0.70)* 0.79 (0.64, 0.96)*

0.97 (0.67, 1.41)
0.76 (0.54, 1.09)
0.68 (0.48, 0.97)*
0.68 (0.48, 0.95)*

1.51 (0.93, 2.46) 0.75 (0.54, 1.05)
1.54 (0.96, 2.47) 0.77 (0.56, 1.05)
1.26 (0.78, 2.03) 0.74 (0.54, 1.03)
1.33 (0.82, 2.16) 0.59 (0.42, 0.84)*

0.98 (0.63, 1.53)
1.10 (0.70, 1.73)
1.24 (0.76, 2.01)
0.91 (0.55, 1.51)

0.87 (0.78, 0.97)* 0.90 (0.77, 1.04) 0.85 (0.65, 1.09) 1.49 (1.06, 2.11)* 0.81 (0.63, 1.05)
0.79 (0.70, 0.88)* 0.78 (0.66, 0.92)* 0.95 (0.75, 1.20) 1.26 (0.90, 1.75) 0.74 (0.59, 0.93)*
0.80 (0.72, 0.90)* 0.85 (0.72, 1.00)* 1.06 (0.84, 1.34) 1.18 (0.84, 1.66) 0.77 (0.59, 0.99)*

0.94 (0.66, 1.32)
0.90 (0.64, 1.26)
0.80 (0.55, 1.15)

* p<0.05
†
All models control for year (2003–2009). Enrollment in all PCPs increased over the study period
¶
Census Metropolitan Area and Census agglomerations vs non-metropolitan influenced zones
CB, Cape Breton. CEH, Colchester East Hants. CI, confidence interval. OR, odds ratio. PCP, palliative care program

Conclusions
The development and reporting of empirical data on palliative care
is critically important. In this case, it provides new information
highlighting success in addressing socioeconomic and geographic
barriers to care. However, caution is advised in the interpretation
of population-level indicators that are not well grounded in an
understanding of the geographic areas examined. This study used
existing administrative data sources to examine PCP enrollment in
both urban and rural settings, and uncovered complexities in
interpreting comparisons between geographic areas. Further

research is needed which makes use of alternative data sources and
research designs to provide richer information about resources
that equip communities to manage end-of-life care, and
interventions that may support their development.
There remains a clear need for innovative service delivery models
to address the unique conditions of palliative care provision in
rural and remote settings. Though more research is needed, these
findings show promise that disparities in access between urban and
rural settings are not unavoidable, and positive aspects of rural and
remote communities may be leveraged to improve care at end of
life.
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Table 5: Univariate and multivariate odds of dying in hospital by district health authority†
Characteristic
PCP enrollment (enrolled vs not
enrolled)
Demographic/function
Female (vs male)
Age (vs ≥85 years) (years)
<50
50–64
65–74
75–84
Disease (vs terminal illness)
Organ failure
Frailty
Geographic
Urban (vs rural)¶
Distance to PCP (vs ≤10 km)
(km)
11–50
>50
Socioeconomic
Economic deprivation (vs
highest quintile)
2nd quintile
3rd quintile
4th quintile
5th quintile
Social deprivation (vs highest
quintile)
2nd quintile
3rd quintile
4th quintile
5th quintile

Hospital deaths – CH
Univariate
Multivariate
OR (95%CI)
OR (95%CI)
0.88 (0.82, 0.95)* 0.80 (0.72, 0.88)*

Hospital deaths – CB
Hospital deaths – CEH
Univariate
Multivariate
Univariate
Multivariate
OR (95%CI)
OR (95%CI)
OR (95%CI)
OR (95%CI)
0.79 (0.71, 0.89)* 0.74 (0.64, 0.85)* 0.88 (0.75, 1.04) 0.89 (0.73, 1.10)

1.00 (0.93, 1.08)

0.97 (0.90, 1.05)

1.22 (1.10, 1.36)* 1.21 (1.08, 1.35)* 1.21 (1.03, 1.42)*

0.74 (0.62, 0.87)*
0.72 (0.64, 0.81)*
0.97 (0.87, 1.09)
1.13 (1.01, 1.26)*

0.71 (0.60, 0.84)*
0.70 (0.62, 0.79)*
0.93 (0.82, 1.04)
1.09 (0.98, 1.22)

0.64 (0.49, 0.83)* 0.63 (0.48, 0.82)*
0.71 (0.60, 0.83)* 0.69 (0.59, 0.83)*
0.92 (0.78, 1.08) 0.91 (0.77, 1.08)
1.02 (0.87, 1.19) 1.00 (0.86, 1.17)

1.04 (0.96, 1.14)
0.83 (0.76, 0.92)*

0.85 (0.76, 0.95)*
0.66 (0.59, 0.75)*

1.07 (0.94, 1.21) 0.88 (0.76, 1.02) 1.09 (0.91, 1.31)
0.83 (0.72, 0.95)* 0.65 (0.55, 0.77)* 1.00 (0.82, 1.23)

0.91 (0.73, 1.14)
0.82 (0.64, 1.05)

0.87 (0.75, 1.02)

1.48 (1.15, 1.90)*

0.71 (0.60, 0.83)*

1.17 (0.83, 1.66) 1.43 (1.21, 1.69)*

1.28 (0.99, 1.65)

0.89 (0.81, 0.96)*
1.37 (1.18, 1.60)*

0.98 (0.89, 1.08)
1.74 (1.34, 2.24)*

1.10 (0.97, 1.23) 1.03 (0.90, 1.19) 0.79 (0.67, 0.93)*
1.66 (1.37, 2.02)* 1.69 (1.12, 2.56)* 0.63 (0.47, 0.85)*

1.06 (0.81, 1.39)
0.94 (0.61, 1.45)

1.10 (1.00, 1.21)*
1.24 (1.11, 1.39)*
1.32 (1.15, 1.51)*
1.35 (1.16, 1.57)*

1.04 (0.94, 1.15)
1.15 (1.02, 1.30)*
1.11 (0.95, 1.30)
1.09 (0.92, 1.30)

0.76 (0.49, 1.16)
0.92 (0.61, 1.39)
0.92 (0.61, 1.38)
1.01 (0.68, 1.51)

0.74 (0.48, 1.15) 1.41 (0.99, 1.99)
0.90 (0.58, 1.38) 1.66 (1.19, 2.30)*
0.92 (0.60, 1.43) 1.53 (1.08, 2.16)*
1.01 (0.65, 1.58) 1.91 (1.32, 2.76)*

1.22 (0.84, 1.78)
1.35 (0.92, 1.98)
1.20 (0.79, 1.82)
1.54 (0.99, 2.38)

1.09 (0.97, 1.23)
1.18 (1.04, 1.34)*
1.23 (1.09, 1.38)*
1.28 (1.15, 1.42)*

1.05 (0.93, 1.20)
1.05 (0.91, 1.20)
1.14 (1.00, 1.31)*
1.18 (1.03, 1.36)*

0.94 (0.70, 1.26)
0.99 (0.76, 1.30)
0.95 (0.73, 1.24)
0.91 (0.70, 1.18)

0.84 (0.62, 1.13) 1.21 (0.92, 1.60)
0.91 (0.68, 1.22) 1.27 (0.99, 1.61)
0.86 (0.64, 1.16) 1.25 (0.94, 1.65)
0.81 (0.61, 1.10) 1.76 (1.36, 2.28)*

1.10 (0.82, 1.49)
1.09 (0.82, 1.46)
1.08 (0.79, 1.49)
1.36 (0.96, 1.92)

1.13 (0.96, 1.33)

0.45 (0.31, 0.64)* 0.45 (0.31, 0.66)*
0.51 (0.40, 0.66)* 0.53 (0.41, 0.68)*
0.73 (0.58, 0.93)* 0.75 (0.59, 0.97)*
0.85 (0.68, 1.07) 0.88 (0.70, 1.11)

* p<0.05
†
All models control for year (2003–2009). The proportion of deaths occurring in hospital decreased over the study period
¶
Census Metropolitan Area and Census agglomerations vs non-metropolitan influenced zone
CB, Cape Breton. CEH, Colchester East Hants. CI, confidence interval. OR, odds ratio. PCP, palliative care program
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