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ABSTRACT

Background
Most individuals prefer to spend their final moments of life outside a hospital setting. This study compares the places of care and death of long-term care (LTC)
home residents in Ontario in the last 90 days of life, according to LTC home rurality.

Data and methods

This retrospective cohort study was conducted using health administrative data from ICES (formerly known as the Institute for Clinical Evaluative Sciences).
The study population, which was identified through algorithms, included all Ontario LTC home residents with a dementia diagnosis who died between April 1,
2014, and March 31, 2019. The location of death was categorized as in an acute care hospital, an LTC home, a subacute care facility, or the community.
Places of care included emergency department visits and hospitalizations in the last 90 days of life. Statistical tests were used to evaluate differences in location
of death and places of care by rurality.

Results

Of the 65,375 LTC home residents with dementia, 49,432 (75.6%) died in an LTC home. Residents of LTC homes in the most urban areas were less likely to
die in an LTC home than those in more rural homes (adjusted relative risk: 0.84; 95% confidence interval: 0.83 to 0.85). A higher proportion of residents of the
most urban LTC homes had at least one hospitalization in the last 90 days of life compared with rural residents (23.7% versus 9.9% palliative hospitalizations
and 28.3% versus 15.9% non-palliative hospitalizations [p < 0.001]).

Interpretation

Individuals with dementia residing in urban LTC homes are more likely to receive care in the hospital and to die outside a LTC home than their
counterparts living in rural LTC homes. The findings of this work will inform efforts to improve end-of-life care for older adults with dementia
living in LTC homes.
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What is already known on this subject?

e Most individuals prefer to die outside a hospital setting, yet many Canadians die outside home and community settings.

o Evidence suggests that individuals in rural areas often face additional barriers at the end of life because of remoteness, limited
access to resources, and staff shortage. However, it is unclear how often rural residents die outside hospitals, compared with

their urban counterparts.

What does this study add?

e This study found urban—rural differences in end-of-life care. Residents with dementia in long-term care (LTC) homes in the most
urban areas are more likely to die outside their LTC home, be hospitalized, and visit the emergency department, compared with

residents of less urban LTC homes.

o This research will contribute to the better understanding of the differences in end-of-life care for LTC home residents living with
dementia in rural and urban areas of Ontario. The findings from this study will help inform future end-of-life strategies in Canadian

LTC homes.

cared for and die outside the hospital.! The reasons for this

preference are complex and multifactorial. When
hospitalized near the end of life, individuals may experience
potentially aggressive or inappropriate care that may cause
unnecessary pain and negatively affect their quality of life.?
Individuals’ preferences to die outside a hospital setting may
also be related to support from their family and social network,
cultural values, and the extent to which their wishes and those
of their caregivers could be supported in different care settings.
Despite these preferences, many Canadians still die in settings
that are not their home or community, with 54.5% dying at
home or in a community setting in 2020.* Canadians living in
rural areas face numerous health care barriers that may affect
their end-of-life care, such as the quality of the care they receive
and where they die. These barriers include the requirement to
travel long distances to access health care services because of
the lower density of hospitals, limited local availability of
physicians, and reduced access to home care support in rural
areas.>® Palliative care, an approach to care that supports the
needs of individuals who are facing a serious and life-limiting
illness, including those who are at the end of life, is also more
difficult to access in rural areas.”” Likely owing to these
barriers, individuals in rural areas have an increased risk of
hospitalization in the last weeks and months of life and are more
likely to die in the hospital than those in urban areas.”!! Less is
known about urban—rural differences in end-of-life care among
residents of long-term care (LTC) homes (i.e., nursing homes).
LTC homes provide 24-hour nursing, medical, and personal
care for individuals whose care needs cannot typically be met
in the community. Given a median survival of 18 months after
admission to an LTC home, the need to plan for the end-of-life
care needs of these residents is vital.!? In a rural setting, the
challenges associated with end-of-life care for residents of LTC
homes may differ from those experienced by individuals not
residing in an LTC home.'3> While health care access may be

Individuals who are nearing death report a preference to be

more limited in rural areas, the level of care and support
provided in LTC homes may enable residents to stay in their
homes throughout the end of life.'* Rural LTC homes have also
been found to have higher physician retention and therefore
greater continuity of care.'> These features of rural LTC homes
may help improve the quality of end-of-life care provided to
residents.

This study examined differences in the use of end-of-life acute
care and the location of death among residents with dementia in
rural LTC homes, compared with those in urban LTC homes, in
Ontario, Canada. The study focused on LTC home residents
with dementia for two reasons. First, dementia is highly
prevalent in LTC homes, with up to two-thirds of LTC home
residents having a dementia diagnosis.'® Second, the symptoms
and disease trajectory of dementia may pose unique barriers to
the provision of high-quality end-of-life care. For example,
communication challenges may make it difficult for individuals
with dementia to express their needs and preferences.'? Further,
unlike other terminal illnesses such as cancer, death from
dementia may be harder to anticipate, making it harder to
determine when a palliative approach should be initiated.!”

Data and methods

Study design and population

A population-based retrospective cohort study was conducted
using linked administrative data held at ICES which contain
information on all Ontarians registered for the universal,
publicly funded provincial Ontario Health Insurance Plan
(OHIP). OHIP covers all medically necessary physician and
hospital care. The costs of LTC are also paid for by the
provincial government, with residents paying a co-payment
based on their income. The study population included all
individuals with a dementia diagnosis who died between April
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1, 2014, and March 31, 2019, and who were living in an LTC
home in Ontario at least 90 days before their death. A dementia
diagnosis was ascertained using a validated algorithm applied
to health administrative data. Specifically, dementia was
present if an individual met any of the following criteria: (1) one
or more hospitalizations with a dementia diagnosis on the
discharge record; (2) three or more physician visits in a two-
year period, with at least 30 days between each visit and a
dementia diagnosis on the visit record; or (3) a prescription
dispensed for a cholinesterase inhibitor. The diagnosis date is
the earliest occurrence of these criteria.'8

Data sources and variables

Ontario health administrative data held at ICES were used in
this study. ICES is an independent, non-profit research institute
whose legal status under Ontario’s health information privacy
law allows it to collect and analyze health care and demographic
data, without consent, for the evaluation and improvement of
the health system. A list of databases and their descriptions can

included the Continuing Care Reporting System (CCRS), which
contains detailed demographic, clinical, and functional
information on all residents of LTC homes in the province. The
Canadian Institute for Health Information’s Discharge Abstract
Database (DAD) and the National Ambulatory Care Reporting
System (NACRS) contain records of acute care hospitalizations
and emergency department (ED) visits, respectively. Further
information on the place of death was obtained from the
National Rehabilitation Reporting System (NRS), the CCRS,
the Same Day Surgery (SDS) Database, the Ontario Mental
Health Reporting System (OMHRS), and the Home Care
Database. Physician billing claims were used to capture
physician encounters, and the Registered Persons Database
provided demographic and vital status information about all
residents.

The rurality of LTC homes was defined using Statistics
Canada’s definition, based on the Postal Code Conversion
File.!® The postal codes of LTC homes were classified as urban
if they were within a census metropolitan area (CMA) or a

Table 1
Characteristics of Ontario long-term care home residents with dementia, overall and stratified by rurality
Urban 1 Urban 2 Urban 3 Urban 4
(population (population (population (population Rural
1,500,000 500,000 to 100,000 to 10,001 to (population
Total or more) 1,499,999) 499,999) 99,999) 10,000 or less)
Variable N=65,375 N=19,754 N=11,847 N=16,736 N=8,519 N=8,519
Sex
Female (%) 65.6 65.6 65.0 66.7 65.8 64.0
Age at death
Mean 87.8 88.2 87.8 87.64 87.6 87.4
SD 7.3 7.3 7.2 7.3 7.1 7.3
Neighbourhood income quintile prior
to LTC home entry
Missing income (%) 0.7 0.6 0.5 0.9 1.2 0.4
First quintile (%) 28.9 32.2 22,5 27.8 30.9 29.8
Second quintile (%) 21.9 23.0 23.4 22.7 16.2 216
Third quintile (%) 17.8 15.6 21.7 17.4 17.4 18.7
Fourth quintile (%) 16.7 14.6 15.7 17.0 21.4 17.7
Fifth quintile (%) 14.0 13.9 16.3 14.2 129 11.7
Cancer (%) 54.9 54.0 55.8 56.2 543 53.9
Congestive heart failure (%) 27.0 27.9 25.7 26.4 27.5 27.8
Number of prevalent conditions
None (%) 0.8 0.6 11 0.8 0.8 11
One (%) 2.6 2.1 3.1 2.5 29 3.2
Two (%) 6.3 5.0 7.2 6.6 6.9 7.0
Three (%) 114 9.5 12.5 12.2 12.2 12.2
Four (%) 15.6 14.1 16.3 16.2 16.7 16.8
Five (%) 17.3 17.2 17.6 17.1 17.1 17.5
Six or more (%) 45.9 51.6 42.2 447 43.8 42.2
Advance directives:
resuscitating (DNR) (%) 10.2 14.2 8.4 8.6 8.8 8.2
Advance directives:
hospitalizing (DNH) (%) 5.2 17.2 4.8 4.4 3.3 3.4

Notes: SD = standard deviation, LTC = long-term care, DNR = do not resuscitate, and DNH = do not hospitalize. All variables are significantly associated with

rurality (p < 0.001).

Sources: Continuing Care Reporting System and Registered Persons Database.

be found in Table A.1. Briefly, the databases used in this study

census agglomeration (CA). CMAs and CAs comprise one or
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Table 2
Location of death for people living with dementia in Ontario long-term care homes
Urban 1 Urban 2 Urban 3 Urban 4
(population (population (population (population Rural
1,500,000 500,000 to 100,000 to 10,001 to (population
Total or more) 1,499,999) 499,999) 99,999) 10,000 or less)
Variable N=65,375 N=19,754 N=11,847 N=16,736 N=8,519 N=8,519
Location of death
Long-term care home (%) 75.6 66.3 80.7 78.4 80.6 79.5
Acute care hospital (%) 21.5 30.4 17.1 18.6 16.7 17.5
Subacute care facility (%) 0.7 1.2 0.5 0.5 0.2 0.3
Community (%) 2.2 2.1 1.7 2.4 2.4 2.7

Note: All variables are significantly associated with rurality (p < 0.001).

Sources: Canadian Institute for Health Information Discharge Abstract Database, National Ambulatory Care Reporting System, National Rehabilitation Reporting
System, Continuing Care Reporting System, Same Day Surgery Database, Ontario Mental Health Reporting System, and Home Care Database.

more adjacent municipalities centred around a densely
populated core. CMAs have a total population of at least
100,000, of which at least 50,000 must live in the core, while
CAs must have a core population of at least 10,000." In this
study, urban LTC homes were further classified into four
categories of urbanicity based on the CMA or CA population
size: urban 1 (most urban) (population 1,500,000 or more),
urban 2 (population 500,000 to  1,499,999), wurban3
(population 100,000 to 499,999), and urban 4 (least urban)
(population 10,001 to 99,999). LTC homes outside CMAs or
CAs were classified as rural.

The primary outcome was the location of death. As a secondary
outcome, the place of care in the last 90 days of life, measured
by acute care use (hospitalizations and ED visits), was also
examined. The location of death was categorized as acute care
hospital (included deaths in the hospital and the ED via the
DAD, the NACRS, and the SDS) or subacute care facility
(included deaths in complex continuing care facilities,
rehabilitation facilities, or mental health facilities via the CCRS,
the NRS, and the OMHRS). All other deaths were in the
community. Hospitalizations were classified as palliative or
non-palliative, based on the presence of a palliative diagnosis
code or service provider on the DAD record, or palliative care
billing by a physician for the individual while in the hospital.'®
Hospitalization length of stay (LOS) was defined by a
difference between admission and discharge days, with a
minimum of one day in the hospital. ED visits in the last 90 days
of life were captured using the NACRS.

Additional study variables included age at death, sex,
neighbourhood income quintile, type and number of
comorbidities, and do-not-hospitalize (DNH) and do-not-
resuscitate (DNR) orders. The neighbourhood income quintile
was measured before residents’ entry to an LTC home and
based on the postal code of their previous primary residence.
Comorbid conditions were defined using a series of algorithms
that identified the presence of 17 conditions using
hospitalization data, physician billing records, and prescription
claims data.?*? Conditions included acute myocardial
infarction, arrhythmia, asthma, cancer, congestive heart failure,
chronic obstructive pulmonary disease, coronary heart disease,

diabetes, hypertension, inflammatory bowel disease, non-
psychotic mood and anxiety disorders, other mental health
conditions, osteoarthritis, osteoporosis, renal disease,
rheumatoid arthritis, and stroke. The number of comorbidities
was measured via a count of these chronic conditions.?%-%°
Whether residents had a DNR or DNH order on their LTC
assessment was captured using the CCRS database.

Statistical analysis

Descriptive statistics, including the mean and standard
deviation, the median and interquartile range, and counts and
proportions, were used to describe the study population overall
and stratified by degree of rurality. The place of care and the
location of death were described overall and according to the
degree of rurality. Differences in the location of death,
categorized as being in or out of an LTC home, between rurality
categories were evaluated via a chi-square test and a
multivariable log-binomial regression model. The adjusted
regression model included confounders selected a priori,
including age, sex, income quintile, and the number of prevalent
conditions. Differences in hospitalizations and ED visits
between rurality groups were evaluated using chi-square tests,
and the difference in hospitalization LOS between rurality
groups was evaluated using the Kruskal-Wallis test. A p-value
of less than 0.05 was used to identify statistically significant
results. All analyses were conducted using SAS version 9.4
(SAS Institute Incorporated, Cary, North Carolina).

Ethical considerations

The use of the data in this project is authorized under section 45
of Ontario’s Personal Health Information Protection Act and
does not require a review by a Research Ethics Board.

Results

Characteristics of the study population

Between April 1, 2014, and March 31, 2019, 65,558 LTC home
residents with dementia died in Ontario. Of these, 183 were
residing in homes with unknown or missing rurality data and
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excluded from this study, leaving a total of 65,375 residents for
analysis (Table 1). Of the 65,375 residents, 19,754 (30.2%)
lived in the most urban LTC homes (urban 1), 11,847 (18.1%)
lived in LTC homes in the urban 2 category, 16,736 (25.6%)
lived in LTC homes in the urban 3 category, 8,519 (13.0%)
lived in the least urban LTC homes (urban 4 category), and
8,519 (13.0%) lived in rural LTC homes (Table 1).

The mean age of the population was 87.8 years (standard
deviation [SD] 7.3), ranging from 87.4 (SD 7.3) in rural LTC
homes to 88.2 (SD 7.3) in the most urban LTC homes (p <
0.001). Roughly two-thirds (65.6%) of residents of LTC homes
were female. The sex distribution differed across rurality
groups. The most rural LTC homes had the lowest proportion
of female residents (64.0%), while the LTC homes in the
urban 3 category had the highest (66.7%) (p < 0.001). Overall,
a higher proportion of residents were in the lowest area-level
income quintile (28.9%) compared with those in the highest
income quintile (14.0%), and income levels varied significantly
across rurality groups (p < 0.001). Furthermore, 35,909
residents (54.9%) had a history of cancer, 17,681 (27.0%) had
congestive heart failure, and 30,010 (45.9%) had at least six
comorbid conditions other than dementia. There was a
significant difference in the prevalence of these conditions
across rurality categories (p < 0.001). Lastly, DNH and DNR
orders significantly differed across rurality categories, with
residents of the most urban LTC homes having the highest
percentage with a DNH order (14.2%) and a DNR order
(17.2%), compared with the residents of rural LTC homes
(8.2% to 8.8% with a DNH order and 3.3% to 4.8% with a DNR
order) (p <0.001).

Table 3

Location of death

In this population, 49,432 residents (75.6%) died in an LTC
home, 14,054 (21.5%) died in an acute care hospital, 1,450
(2.2%) died in the community, and 439 (0.7%) died in a
subacute care facility (Table 2). Residents of an LTC home in
the urban 1 category had the lowest proportion of deaths in an
LTC home (66.3%), whereas other rurality groups had a higher
proportion of deaths in an LTC home (78.4% in the urban 3
category, 79.5% in the rural category, 80.6% in the urban 4
category, and 80.7% in the urban 2 category) (p < 0.001).

After confounders were controlled for, residents of the most
urban LTC homes were less likely to die in an LTC home than
residents of rural LTC homes (relative risk [RR]: 0.84; 95%
confidence interval [CI]: 0.83 to 0.85) (Table 3). Differences in
RRs between other urban groups and rural residents were not
statistically significant (urban 2 category [RR: 1.01; 95% CI:
1.00 to 0.02], urban 3 category [RR: 0.99; 95% CI: 0.98 to
1.00], urban 4 category [RR: 1.00; 95% CI: 0.99 to 1.02]).
Unadjusted models had similar results to the adjusted model,
suggesting that the confounding effects of the included
covariates were small.

Places of care

In this study population, 10,669 residents of LTC homes
(16.3%) had at least one palliative hospitalization in the last 90
days of life (Table 4). As rurality increased, the proportion of
these residents who had a palliative hospitalization in the last 90
days of life decreased, from a high of 23.7% for the residents of
the most urban LTC homes to a low of 9.9% for the residents of
rural LTC homes (p < 0.001). The median palliative

Log-binomial regression model for location of death, modelling the risk of dying in or out of

long-term care homes

Unadjusted relative risk

Adjusted relative risk*

95% confidence 95% confidence
Relative interval Relative interval

risk from to risk from to
Urban 1
(population 1,500,000 or more)
versus rural 0.82 0.83 0.85 0.84 0.83 0.85
Urban 2
(population 500,000 to 1,499,999)
versus rural 1.02 1.00 1.03 1.01 1.00 1.02
Urban 3
(population 100,000 to 499,999)
versus rural 0.99 0.97 1.00 0.99 0.98 1.00
Urban 4
(population 10,001 to 99,999)
versus rural 1.01 1.00 1.03 1.00 0.99 1.02

1. Adjusted for age at death, sex, income quintile, and number of prevalent conditions.

Sources: Canadian Institute for Health Information Discharge Abstract Database, National Ambulatory Care Reporting
System, National Rehabilitation Reporting System, Continuing Care Reporting System, Same Day Surgery Database,
Ontario Mental Health Reporting System, and Home Care Database.
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hospitalization LOS was 5 days (interquartile range [IQR]: 2 to
10 days). Individuals in the most urban LTC homes had the
longest LOS (median 6 days [IQR: 3 to 12 days]) versus a
median of 4 days (IQR: 2 to 8 days) for all other rurality groups
(p <0.001).

Similarly, 12,795 residents of LTC homes (19.6%) had at least
one non-palliative hospitalization during their last 90 days of
life (Table 4). The residents of the most urban LTC homes had
the highest proportion with at least one non-palliative
hospitalization (28.3%), and other groups had lower proportions
that were relatively similar, ranging from 14.9% in the urban 2
category and 15.9% in the rural category to 16.2% in the urban 3
and urban 4 categories (p < 0.001). The median non-palliative
care hospitalization LOS was 5 days (IQR: 3 to 10 days)
(Table 3). The longest non-palliative LOS was in the urban 1
category (median 6 days [IQR: 3 to 11 days]), and it was lower
in all the other rurality groups (urban 2 category: median 5
days [IQR: 3 to 9 days]; urban 3 category: median 5 days
[IQR: 2 to 8 days]; urban 4 category: median 5 days [IQR: 2
to 8 days]; and rural category: median 5 days [IQR: 2 to 9
days] [p < 0.001]) (Table 4).

The proportion of residents with at least one ED visit in the last
90 days of life was the highest for residents of the most urban
LTC homes (20.2%) and lower for residents of all the other
less urban LTC homes (urban 2 category: 16.7%; urban 3

category: 17.6%; urban 4 category: 18.3%; and rural category:
19.7%) (p < 0.001) (Table 4).

Discussion

In this population-based study of LTC home residents with
dementia, residents of the most urban homes were 16% less
likely to die in their LTC home, compared with those living in
rural homes. The place of death did not differ between rural
residents and residents of the other urban groups. Residents of
the most urban LTC homes were also more likely to be admitted
to the hospital, for either palliative or non-palliative purposes,
in the last 90 days of life and had a longer LOS, compared with
residents of the less urban LTC homes. The residents of the
most urban LTC homes were also more likely to visit the ED
than the residents of LTC homes in the less urban groups,
although the differences were smaller than those observed for
hospitalizations. These results suggest that residents of LTC
homes in the most urban areas of Ontario are more likely to
receive care in the hospital and die outside their LTC home,
compared with residents of rural LTC homes.

These findings are contrary to previous studies that reported that
individuals residing in rural areas were more likely to die in the
hospital and have higher hospitalization rates and longer LOS,
compared with individuals in urban areas.”!' However, those
studies were not focused specifically on the population residing

Table 4
Place of care in last 90 days of life for people living with dementia in Ontario long-term care homes
Urban 1 Urban 2 Urban 3 Urban 4 Rural
(population (population (population (population (population
1,500,000 500,000 to 100,000 to 10, 001 to 10,000
Total or more) 1,499,999) 499,999) 99,999) or less)
Variable N=65,375 N=19,754 N=11,847 N=16,736 N=8,519 N=8,519
At least one palliative care
hospitalization in the last 90 days of life
Yes (number) 10,669 4,684 1,767 2,449 925 844
Yes (%) 16.3 23.7 14.9 14.6 10.9 9.9
Total LOS (days) of palliative care
hospitalizations in the last 90 days of life
Median 5 6 4 4
First quartile 2 3 2 2
Third quartile 10 12 8 8 8
At least one non-palliative care
hospitalization in the last 90 days of life
Yes (number) 12,795 5,588 1,764 2,713 1,378 1,352
Yes (%) 19.6 28.3 149 16.2 16.2 15.9
Total LOS (days) of non-palliative care
hospitalizations in the last 90 days of life
Median 5 6 5 5 5 5
First quartile 3 3 2 2
Third quartile 10 11 9 8 8
ED visit in the last 90 days of life
Yes (number) 12,155 3,997 1,975 2,946 1,558 1,679
Yes (%) 18.6 20.2 16.7 17.6 18.3 19.7

Notes: LOS = length of stay and ED = emergency department.

Sources: Canadian Institute for Health Information Discharge Abstract Database and National Ambulatory Care Reporting System.
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in LTC homes, nor on individuals with dementia. These
findings suggest two potential implications: urban—rural
differences in end-of-life care may vary between individuals in
LTC homes and those in the community, and between those
with dementia and those without. While further research is
needed to fully understand these findings, they have potentially
important implications for service delivery. Efforts aimed at
reducing hospital use at the end of life may need to be uniquely
tailored to the care setting (i.e., community or LTC homes), the
presence of dementia, and the degree of rurality.

These findings may be explained by the observation that urban
areas have a higher density of acute care hospitals and
physicians, compared with rural areas.>® The close geographic
proximity of hospitals in many urban areas may increase the
likelihood of transferring residents of urban LTC homes to the
hospital, as transfers are perceived as potentially less
burdensome. In contrast, providers may be less likely to send
residents of rural LTC homes to the hospital, as hospitalization
may take them far from their home community and support
network. These differences in hospital access could explain the
higher hospitalization admission rates and LOS in urban areas,
compared with rural areas.

Planning for and delivering high-quality end-of-life care should
be a key component of LTC. The COVID-19 pandemic, which
disproportionately affected residents of LTC homes in Canada,
highlighted the vulnerability of this population and the gaps in
high-quality care delivery, including for residents who are
nearing death. This study provides further evidence that there
may be a need to improve end-of-life care in LTC homes.
Overall, dying in the hospital and the use of acute care in the
last 90 days of life were common among LTC home residents
with dementia, with roughly one in five visiting the ED, being
hospitalized, or dying in the hospital. One of the key challenges
in end-of-life planning is related to both the prognostication of
life expectancy and the identification of individuals who are
nearing death. This is particularly true for individuals with
dementia, for whom the course of the disease can be difficult to
predict.?! Incorporating a palliative approach to care in all
aspects of care delivery may help meet the needs of residents of
LTC homes and reduce any unnecessary and potentially
harmful acute care use.

Strengths and limitations

To the authors’ knowledge, this is the first study to examine
end-of-life health care use and the locations of death of Ontario
LTC home residents with dementia. This research used health
administrative databases that captured all residents of LTC
homes in Ontario, minimizing the risk of selection bias in the
results.’® These findings are likely generalizable to other
provinces in Canada and jurisdictions that have a similar LTC
structure and organization. Additionally, the evaluation of
multiple levels of urbanicity, rather than using a dichotomous
rurality measure (urban versus rural), allowed the observation

that, while differences exist between the residents of the most
urban LTC homes and those of rural LTC homes regarding
places of care and the location of death, the residents of less
urban LTC homes (urban 2, urban 3, and urban 4 categories) are
relatively similar to those of rural LTC homes in these
outcomes.

A limitation of this work is the use of secondary databases. The
nature of secondary data is that the data were not collected to
address the research question, and therefore, some variables
were unavailable for analysis.®' For example, the health
administrative data exclude information on hospice use, making
it impossible to report on end-of-life hospice use. However,
with only 300 hospice beds in Ontario, hospice is an uncommon
place of care, particularly for residents of LTC homes or people
with dementia.?? Further, important covariates were unavailable
in the administrative data, including religion, ethnicity, family
advocacy, social support, and caregiver support at the end of
life. These factors may influence individuals’ end-of-life care
preferences and health care use and may differ between
residents of urban and rural LTC homes. Moreover, this
analysis does not provide information on LTC home residents’
end-of-life care preferences, and some may have wanted to
receive care in the hospital and die there. There may be
uncontrolled confounding in the results because of the inability
to measure and adjust for these characteristics. Additionally,
this study used a decedent cohort, a common approach in end-
of-life care studies. However, it has limitations, as it assumes
death is foreseen. Some LTC home residents may have gone to
the hospital without knowing they were near the end of life.
While acute care use and the location of death may be different
for LTC home residents who were clearly recognized as dying,
such a cohort is difficult to identify using health administrative
data.’?** This study was also restricted to LTC home residents
with dementia, and these findings may not be generalizable to
LTC home residents without dementia. Finally, the secondary
outcome of the place of care was analyzed only using
descriptive and bivariate analyses. Further research is needed to
study these outcomes more comprehensively in relation to LTC
home rurality.

In conclusion, this study found urban—rural differences in end-
of-life care. Residents with dementia in LTC homes in the most
urban areas are more likely to die outside their LTC home, be
hospitalized, and visit the ED, compared with their rural
counterparts. These findings will contribute to the enhancement
of care for LTC home residents with dementia. They provide
insights that can inform future end-of-life strategies and health
policies, emphasizing the need for increased supports for end-
of-life care that are tailored to the specific setting of LTC
homes.

Data availability

The dataset from this study is securely held in coded form at
ICES. While legal data sharing agreements between ICES and
data providers (e.g., health care organizations and government)
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prohibit ICES from making the dataset publicly available,
access may be granted to those who meet pre-specified criteria
for confidential access, available at www.ices.on.ca/DAS
(email: das@ices.on.ca). The full dataset creation plan and
underlying analytic code are available from the authors upon
request, with the understanding that the computer programs
may rely on coding templates or macros that are unique to ICES
and are therefore inaccessible or may require modification.
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Appendix A.1
Description of databases from ICES
Health care sector Database description and uses
Health care use
Acute care hospitals Canadian Institute for Health Information's Discharge Abstract Database (DAD)

Description: The DAD, which is prepared by trained abstractors, contains discharge records for all acute care hospitalizations in Ontario.

Uses: This data source was used to identify information on acute care deaths and palliative acute care hospitalizations during the last 90 days before death.
It was also used to assign the presence of chronic conditions and comorbidities based on diagnosis codes within the records; these variables were used as
potential confounders in the analysis.

Emergency departments National Ambulatory Care Reporting System (NACRS)
Description: The NACRS includes information on emergency department visits. Data include patient demographics, visit start and end dates and times,
diagnoses, procedures and interventions delivered during visit, physician service providers, and visit disposition.

Use: This data source was used to identify information on emergency department visits during the last 90 days of life before death.

Physician claims Ontario Health Insurance Plan (OHIP) Claims History Database
Description: The OHIP Claims History Database contains claims data for all services provided by physicians in Ontario, including in inpatient and outpatient
settings. Each billing claim represents a single service provided by the physician, identified by the fee code and a diagnosis code.
also used to assign the presence of chronic conditions and comorbidities based on diagnosis codes within the records; these variables were analyzed as
confounders.

Long-term care (LTC) Continuing Care Reporting System (CCRS)
Description: The CCRS contains resident information for over 600 publicly funded long-term care homes in Ontario and is updated every three months. Data
include administrative data regarding deaths at LTC homes, LTC home stays (e.g., admission and discharge dates), and resident demographics.
Use: This data source was used to measure deaths in LTC homes and to identify the demographics of the population of study.

Complex continuing care Continuing Care Reporting System (CCRS)

or chronic care Description: The CCRS includes population-based information for all patients staying in a designated complex continuing care bed in Ontario. These
individuals are typically deemed to be in a non-acute state, but still in need of treatment (e.g., rehabilitation) in an institution.
Use: This data source was used to measure deaths in subacute care.

Rehabilitation National Rehabilitation Reporting System (NRS)
Institute for Health Information and contains client data, including demographics, collected from participating adult inpatient rehabilitation facilities and
programs.
Use: This data source was used to measure deaths in subacute care.

Home care Home Care Database (HCD)

Description: The HCD contains service information (e.g., service start and end dates, type of services, including end-of-life home care, and providers) for all
publicly funded home care delivered in Ontario.
Uses: This data source was used to measure deaths in the community.

Ambulatory care Same Day Surgery (SDS) Database
Description: The SDS Database contains patient-level data for day surgery institutions in Ontario. Every record corresponds to one same-day surgery or
procedure stay. Each individual dataset contains cases from one fiscal year.
Use: This data source was used to measure deaths in acute care.

Mental health Ontario Mental Health Reporting System (OMHRS)
Description: The OMHRS contains data on all patients in adult designated inpatient mental health hospital beds, including general and provincial psychiatric
and specialty psychiatric facilities. The OMHRS also contains demographic and clinical information on all mental health admissions, including admission and
discharge dates, reasons for admission, and diagnoses.
Use: This data source was used to measure deaths in subacute care.

Population and demographics

Demographics Registered Persons Database (RPDB)
Description: The RPDB is an ICES-derived database that contains demographic information on all individuals who have ever held an Ontario health card,
including their date of birth, date of death, sex, and OHIP eligibility start and end dates.
Use: This data source was used to determine study population eligibility through records of provincial health insurance coverage in the last year of life and to
measure the decedent characteristics, including age at death, sex, and income quintile, used as confounders.

Census Postal Code Conversion File (PCCF)
Description: The PCCF macro converts any Canadian postal code to Statistics Canada's standard geographical areas. Given a dataset with postal codes, this
macro links to the PCCF files to find other census geographic identifiers, such as dissemination area or enumeration area, census division, and latitude and
longitude, as well as an urban or rural flag and neighbourhood income quintile.
Use: This data source was used to define the rurality groups.

Note: ICES = formerly known as the Institute for Clinical Evaluative Sciences
Source: ICES Data Dictionary - Key to the knowledge produced at ICES is our ability to anonymously link population-based health information on an individual patient basis, using unique ICES
identifiers that ensure the privacy and confidentiality of health information.
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