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ABSTRACT

BACKGROUND: After diagnosis of a
health condition, information about sur-
vival and potential transition from com-
munity into institutional care can be
helpful for patients and care providers.
We sought to describe the association
between a new diagnosis of dementia
and risk of admission to a long-term
care home and death at 5 years.

METHODS: We conducted a population-
based retrospective cohort study using
linked health administrative databases.
We identified individuals aged 65 years
or older, living in the community, with a
first documented diagnosis of dementia
between Jan. 1, 2010, and Dec. 31, 2012,
in Ontario, Canada. Dementia diagnosis
was captured using diagnostic codes

from hospital discharges, physician bill-
ings, assessments conducted for home
care and long-term care, and dispensed
prescriptions for cholinesterase inhibi-
tors. Our primary outcome measures
were 5-year risk of death and placement
in a long-term care home, adjusted for
sociodemographic and clinical factors.

RESULTS: We identified 108 757 individ-
uals in our study cohort. By the end of
5 years, 24.4% remained alive in the com-
munity and 20.5% were living in a long-
term care home. Of the 55.1% who died,
about half (27.9%) were admitted to a
long-term care home before death. Three
risk factors were associated with increased
odds of death: older age (age > 90 yr; odds
ratio [OR] 9.5, 95% confidence interval [CI]

8.8-10.2 [reference: age 65-69 yr]), male
sex (OR 1.7, 95% Cl 1.6-1.7), and the pres-
ence of organ failure, including chronic
obstructive pulmonary disease (OR 1.7,
95% Cl 1.7-1.8), congestive heart failure
(OR 2.0, 95% CI 1.9-2.0) and renal failure
(OR 1.7, 95% Cl 1.6-1.8). Groups formed
by combinations of these 3 factors had an
observed 5-year risk of death varying
between 22% and 91%.

INTERPRETATION: Among community-
dwelling older adults with newly identi-
fied dementia in Ontario, the majority
died or were admitted to a long-term
care home within 5 years. This informa-
tion may be helpful for discussions on
prognosis and need for admission to
long-term care.

neurodegeneration — including Alzheimer disease, vas-

cular dementia, Lewy body dementia and fronto-
temporal dementia — that affects memory and brain function
and interferes with everyday functioning.! The global prevalence
of dementia is increasing as the population ages? and is expected
to triple by 2050.% Although there are exceptions, dementia is
associated with a limited life expectancy.* Because of the pro-
gressive course of cognitive decline, dementia is also a major
contributing factor to the placement of individuals in long-term
care homes (i.e., institutional long-term care facilities that

D ementia refers to a group of symptoms resulting from

provide 24-hour nursing and personal care), and in Canada’s
largest province, Ontario, more than 70% of residents of long-
term care homes have dementia.®

For people with dementia, their families and clinicians, under-
standing the likely disease trajectory is important for planning
and making appropriate decisions about care. Many studies have
focused on describing the risk factors for death for people living
with dementia; among key predictors are older age, male sex,
higher disease severity and dementia subtype.®** An important
limitation of these studies, however, is their use of specific study
cohorts (e.g., enrolment from specialized memory clinics)
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restricting their generalizability. In addition, competing disease
trajectories and transitions of care, such as placement in a long-
term care home, are typically not described.

Despite the high prevalence of dementia before death, clin-
icians often do not discuss mortality prognosis after a new diag-
nosis of dementia, which may be partly because of discomfort
with discussing death and dying'? and exacerbated by a lack of
resources to support those discussions. The utility of clinical pre-
diction tools for other diseases (e.g., the Framingham Risk Score
for heart disease) has been well documented.®* Although a simi-
lar prospective cohort of those with dementia does not exist,
routinely collected health administrative data can be used at the
very least to describe the experience after diagnosis of dementia.
Such information may be helpful for clinicians to facilitate plan-
ning discussions on end-of-life care, including goals regarding
care planning (e.g., do-not-resuscitate orders), home care and
admission to a long-term care home.

This study examined the association between a newly docu-
mented diagnosis of dementia and the risk of admission to a
long-term care home and death at 5 years. This information may
be used by health care providers in their discussions about sur-
vival with patients with dementia and their families.

Methods

Study design

We conducted a population-based retrospective cohort study.
Our study setting was Canada’s largest province, Ontario, where
public health insurance covers the cost of many medically neces-
sary health care services for more than 14 million residents. This
includes all hospital and physician services, as well as some
pharmaceutical, home care and long-term care home services.
We captured newly documented diagnoses of dementia between
Jan. 1, 2010, and Dec. 31, 2012, and followed these individuals
over 5 years to look at our 2 primary outcomes of interest: death
and admission to a long-term care home.

Data sources and definitions

Dementia cohort selection

We included all individuals aged 65 years and older, living in the
community, whose dementia was first documented between
Jan. 1, 2010, and Dec. 31, 2012. We excluded individuals who lost
provincial health insurance eligibility during the 5-year period,
were older than 105 years at the time of first documented diag-
nosis of dementia, had an invalid death date or for whom infor-
mation on neighbourhood income quintile and rurality was miss-
ing (Appendix 1, Supplemental Table 1, available at www.cmaj.
ca/lookup/suppl/doi:10.1503/cmaj.190999/-/DC1).

We used linked health administrative databases to identify and
characterize people with dementia. These data sets were linked
using unique encoded identifiers and analyzed at ICES. ICES is an
independent, nonprofit research institute whose legal status
under Ontario’s health information privacy law allows it to collect
and analyze health care and demographic data, without the need
to obtain consent, for health system evaluation and improvement.

Previous work has shown that these databases have high reliabil-
ity and validity.**?! These databases included the following (vari-
ables used are summarized in Appendix 1, Supplemental Table 2):
« The Canadian Institute for Health Information (CIHI) hospital
Discharge Abstract Database, which provided detailed diag-
nosis and treatment information during hospital admission;

« The Ontario Health Insurance Plan physician claims database,
which provided physician billing information;

« The Ontario Drug Benefit program database, which provided
information on all covered drug therapies dispensed to eligi-
ble individuals, including all Ontario residents aged 65 years
orolder;

+ The Resident Assessment Instrument-Home Care database,
which provided details on individuals assessed for long-stay
home care;

« The Continuing Care Reporting System, which provided infor-
mation on all long-stay residents of long-term care homes,
using the validated Resident Assessment Instrument-
Minimum Data Set (RAI-MDS); and

« The Registered Persons Database, which provided informa-
tion on age, sex and date of death.

We defined diagnosis of dementia as the first incidence of demen-

tia documentation from health administrative data, using a previ-

ously validated algorithm for Alzheimer and related dementias,
whose sensitivity is 79.3% and specificity is 99.1%.% This algo-
rithm identified a new diagnosis of dementia using any of 3 cri-
teria: from the CIHI Discharge Abstract Database, a relevant Inter-
national Statistical Classification of Diseases and Related Health
Problems, 10th revision code recorded on hospital discharge; from
the Ontario Health Insurance Plan, a relevant diagnostic billing
code recorded on 3 physician billings separated by 30 days,
within a 2-year period; or from the Ontario Drug Benefit program,
the dispensing of any cholinesterase inhibitor. As a result of
known underdiagnosis and documentation of dementia by phys-
icians?®?* and moderate sensitivity from the validated algorithm
used,?? we supplemented this definition by including individuals
identified as having dementia through assessments for home care

(Resident Assessment Instrument-Home Care) and long-term care

(Continuing Care Reporting System).?” We considered the date on

which dementia was first documented to be the index date.

Covariate and outcome definitions
We determined age and sex at the index date using the Regis-
tered Persons Database. Postal codes were linked to 2011 Statis-
tics Canada census data® at the index date to determine neigh-
bourhood income quintile and residential setting. We identified
primary care models through the Client Agency Program Enrol-
ment registry to identify remuneration models for family phys-
icians. These included fee-for-service models, which reimbursed
physicians primarily on a per-visit fee schedule; capitation mod-
els, which reimbursed physicians primarily on age- and sex-
based capitation rates for rostered patients; not rostered to a
family physician; and other.

We identified the presence of complex chronic diseases
among our cohort, using previously described methods.?” We
defined organ failure as the presence of at least 1 of the following
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diseases: chronic obstructive pulmonary disease (COPD), conges-
tive heart failure or renal failure. More details regarding ascer-
tainment of the various chronic diseases are provided in Appen-
dix 1, Supplemental Table 3.

We identified incident admissions to long-term care homes
using a combination of physician billing codes and drug claims,
as has been done in previous work.?® All-cause mortality was
determined from the Registered Persons Database.

Statistical analysis

We examined the association between patient characteristics and
our primary outcomes of admission to a long-term care home and
death at 5 years. We performed survival analysis using Kaplan-
Meier curves for death at 5 years, stratifying by covariates of inter-
est. We used a log-rank test to test for differences between the
strata. We then conducted multivariable logistic regression mod-
elling for death at 5 years, including available covariates previ-
ously identified in the literature to be associated with death in
individuals with dementia. Covariates included were age, sex,
income quintile, residential setting, primary care model (based on

expert consensus, from clinicians and epidemiologists familiar
with the data, cohort, and clinical context) and chronic conditions
(cancer, COPD, congestive heart failure, renal failure, stroke and
diabetes mellitus). The model included chronic conditions that
were highly prevalent in the cohort and were likely to affect death
risk, based on other studies.?3* We performed cumulative inci-
dence analysis of admissions to a long-term care home at 5 years,
accounting for competing risk of death, stratified by covariates of
interest. We used Gray’s test to examine for differences between
the strata. All statistical tests were 2-tailed and we used p < 0.05
to determine statistical significance. We used SAS 9.4 (SAS Insti-
tute Inc., Cary, NC) for all analyses.

We developed a visual representation of findings of death risk
at 5 years (from ICES data). We selected covariates with the larg-
est odds ratio (OR) in the multivariable model, namely sex, age
and presence of any 1 of 3 conditions (COPD, congestive heart
failure and renal failure) that were grouped as organ failure. We
derived 5-year death rates from descriptive, population-level
data. We calculated the values presented by taking the crude
number of individuals who died in the 5 years after diagnosis in a

Allincident cases of dementia between
Jan. 1, 2010, and Dec. 31,2012

n=140733

Excluded n=31976

+ Age <65 yror>105yror missing sex n = 8254

« Death date before date of dementia diagnosis n=47

« Ineligible for OHIP on date of dementia diagnosis, any time before
death or before end of 5-year follow-up n=1866

«Incident LTC admission before date of dementia diagnosis n=20 657

« Incident LTC admission on date of dementia diagnosis n=671

» Missing rurality and income quintile n=481

Total eligible individuals identified with dementia diagnosis

n=108 757

Placed in nursing home

n =52 631 (48.4%)

n=30370

(27.9%) Alive after 5 years

n =48 792 (44.9%)

Dead within 5 years
n=56965 (55.1%)

At home in community
n=>56126(51.6%)

n=29595
(27.2%)

Figure 1: Flow diagram of patients identified in the study. Note: LTC = long-term care, OHIP = Ontario Health Insurance Plan.
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Table 1: Characteristics of the cohort of community-dwelling older adults (= 65 yr) at diagnosis of dementia, stratified by

death and admission to long-term care home at 5 years follow-up* o
m
Any admission to long-term care home ‘"’.:
Status 5 yrs after diagnosis during 5-yr follow-up >
P
No. (%)t No. (%)t patients (:E
No. (%)t of No. (%)t No. (%)t patients in the admitted to long-term
patients patients alive patients dead community care home
Variable n=108 757 n=48792 n=59965 n=56126 n=52631
Age, yr
Mean = SD 82.0+7.1 79.8+6.8 83.9+6.8 81.3+7.3 82.8+6.8
Median (IQR) 83 (77-87) 80 (75-85) 84 (80-89) 82 (76-86) 83 (78-88)
65-69 5940 (5.5) 4088 (8.4) 1852 (3.1) 3835 (6.8) 2105 (4.0)
70-74 11 069 (10.2) 7029 (14.4) 4040 (6.7) 6592 (11.7) 4477 (8.5)
75-79 20457 (18.8) 11513 (23.6) 8944 (14.9) 11301 (20.1) 9156 (17.4)
80-84 28 994 (26.7) 13410 (27.5) 15584 (26.0) 14631 (26.1) 14 363 (27.3)
85-89 26825 (24.7) 9562 (19.6) 17 263 (28.8) 12 659 (22.6) 14 166 (26.9)
290 15472 (14.2) 3190 (6.5) 12282 (20.5) 7108 (12.7) 8364 (15.9)
Sex, male 43662 (40.1) 16 898 (34.6) 26 764 (44.6) 24665 (43.9) 18997 (36.1)
Income quintile
Q1 (lowest) 22790 (21.0) 9990 (20.5) 12800 (21.3) 10 834 (19.3) 11 956 (22.7)
Q2 22725 (20.9) 10171 (20.8) 12 554 (20.9) 11791 (21.0) 10 934 (20.8)
Q3 21504 (19.8) 9566 (19.6) 11938 (19.9) 10 964 (19.5) 10 540 (20.0)
Q4 21015 (19.3) 9512 (19.5) 11503 (19.2) 11119 (19.8) 9896 (18.8)
Q5 (highest) 20723 (19.1) 9553 (19.6) 11170 (18.6) 11418 (20.3) 9305 (17.7)
Residential setting
Urban 94 688 (87.1) 42891 (87.9) 51797 (86.4) 49869 (88.9) 44819 (85.2)
Primary care model
Capitation 52691 (48.4) 23333 (47.8) 29 358 (49.0) 26512 (47.2) 26179 (49.7)
Fee-for-service 34623 (31.8) 16 430 (33.7) 18193 (30.3) 18 836 (33.6) 15 787 (30.0)
Other 2405 (2.2) 1033 (2.1) 1372 (2.3) 1061 (1.9) 1344 (2.6)
Non-rostered 19 038 (17.5) 7996 (16.4) 11042 (18.4) 9717 (17.3) 9321 (17.7)
No. of chronic conditionst
0-1 10 927 (10.0) 5815 (11.9) 5112 (8.5) 5200 (9.3) 5727 (10.9)
2-4 58 948 (54.2) 29 050 (59.5) 29 898 (49.9) 29 746 (53.0) 29202 (55.5)
>5 38 882 (35.8) 13927 (28.5) 24955 (41.6) 21180 (37.7) 17 702 (33.6)
Specified chronic conditions
Cancer 22499 (20.7) 8909 (18.3) 13590 (22.7) 13002 (23.2) 9497 (18.0)
Congestive heart failure 21024 (19.3) 5433 (11.1) 15591 (26.0) 11538 (20.6) 9486 (18.0)
Chronic obstructive pulmonary disease 16 060 (14.8) 4922 (10.1) 11138 (18.6) 8758 (15.6) 7302 (13.9)
Coronary heart disease 42312 (38.9) 16 327 (33.5) 25985 (43.3) 22 482 (40.1) 19 830 (37.7)
Diabetes mellitus 35140 (32.3) 14 601 (29.9) 20539 (34.3) 18 770 (33.4) 16 370 (31.1)
Renal failure 12 775 (11.7) 3624 (7.4) 9151 (15.3) 7169 (12.8) 5606 (10.7)
Stroke 15321 (14.1) 5462 (11.2) 9859 (16.4) 7842 (14.0) 7479 (14.2)
Any organ failure§ 37394 (34.4) 11434 (23.4) 25960 (43.3) 20172 (35.9) 17222 (32.7)

Note: IQR = interquartile range, Q1-Q5 = neighbourhood income quintile 1 (lowest) to 5 (highest), SD = standard deviation.

*All results between those who are alive and dead, and between those who are in the community and in long-term care homes, were significant at p < 0.001, with the exception for those
with stroke in the community versus long-term care home (p = 0.259).

tUnless otherwise specified.

$Sum of the following 17 conditions for each individual: acute myocardial infarction, arrhythmia, asthma, cancer, congestive heart failure, chronic obstructive pulmonary disease, coronary artery
disease, mental health conditions, diabetes mellitus, hypertension, inflammatory bowel disease, mood disorder, osteoarthritis, osteoporosis, renal failure, rheumatoid arthritis and stroke.

§“Any organ failure” combines congestive heart failure, chronic obstructive pulmonary disease and renal failure.
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specified risk category divided by the total number of individuals
in that category. Secondarily, we also present similar supple-
mental visuals for median survival and median time to admission
to a long-term care home.

Ethics approval

ICES is a prescribed entity under section 45 of Ontario’s Personal
Health Information Protection Act. Section 45 authorizes ICES to
collect personal health information, without need to obtain con-
sent, for the purpose of analysis or compiling statistical informa-
tion with respect to the management of, evaluation or monitor-
ing of the allocation of resources to or planning for all or part of
the health system. Projects conducted under section 45, by defi-
nition, do not require review by a research ethics board. This
project was conducted under section 45, and approved by ICES’
Privacy and Legal Office.

Results

The final community-dwelling cohort included 108 757 individ-
uals aged 65 and older, whose initial documentation of dementia
occurred between Jan. 1, 2010, and Dec. 31, 2012 (Figure 1). The
cohort had an average age of 82.0 years and contained more
women than men (Table 1).
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Time since dementia diagnosis, yr

Table 1 compares those who were still alive versus those who
died over the 5 years of follow-up. Individuals who died were older
(mean age 83.9 v. 79.8 yr when they entered the cohort). Being
male, having 5 or more chronic conditions, and particularly organ
failure, were also associated with death. Table 1 also compares
older adults who remained in the community versus those who
were admitted to a long-term care home within 5 years. Individ-
uals placed in long-term care homes were older (mean age 82.8 v.
81.3 yr); women and those in rural regions were more likely to be
admitted to a long-term care home than their counterparts.

Among those identified with dementia, 48.4% had been
admitted to a long-term care home at some point during the
5-year period (Figure 1). At the end of 5 years, 55.1% of the cohort
had died; more than half of these individuals were admitted to a
long-term care home before death. Among those identified with
dementia, only 1 in 4 (24.4%) were still alive and living in the
community after 5 years.

Predictors of death at 5 years

Figure 2 shows 5-year Kaplan-Meier survival curves after diagno-
sis of dementia. The median survival time for the full cohort was
4.4 years. The median survival time for men was 3.7 years and
4.9 years for women. For individuals diagnosed with dementia at
younger than 80 years, the median survival was > 5.0 years, while
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Figure 2: Survival over the 5-year follow-up after diagnosis of dementia. Note: Kaplan-Meier survival curves for death, stratified by (A) sex (male or
female), (B) age group (65-69, 70-74, 75-79, 80-84, 85-89, = 90 yr), (C) organ failure (presence or absence), and (D) age and organ failure (= 80 yr with no
organ failure, = 80 yr with organ failure, <80 yr with no organ failure, < 80 yr with organ failure).
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those diagnosed with dementia at ages 80-84 years had a median
survival of 4.6 years; 85-89, 3.6 years; and 90 or older, 2.3 years.
Individuals with organ failure had a median survival time of only
3.0 years. The combination of older age and organ failure was par-
ticularly poor: individuals aged 80 years or older with organ fail-
ure had a median survival time of only 2.5 years.

The results of the multivariable logistic regression to determine
risk factors for death at 5 years after diagnosis of dementia are shown
in Table 2. Age was by far the most significant risk factor: the odds
ratio for an individual diagnosed with dementia at 90 years or older
as compared with age 65-69 years was 9.5 (95% confidence interval
[CI] 8.8-10.2). Compared with women, being male was also associ-
ated with greater odds of death (OR 1.7, 95% CI 1.6-1.7). There was a
small but statistically significant lower odds of death for individuals
living in a wealthier neighbourhood (when comparing the top
2 income quintiles to the lowest quintile), and urban location com-
pared with a rural location. Congestive heart failure had the largest
odds ratio of the chronic diseases examined (OR 2.0, 95% CI 1.9-2.0).
Although we did not aim to build a prediction model, the discrimina-
tion of the model was good, with a concordance statistic of 0.72.

Table 2: Multivariable logistic regression for death at

5 years after diagnosis of dementia

Variable OR (95% ClI)

Age group, yr (ref. = 65-69)

70-74 1.3(1.2-1.4)
75-79 1.7 (1.6-1.8)
80-84 2.6 (2.5-2.8)
85-89 4.3 (4.0-4.5)
=90 9.5 (8.8-10.2)
Sex, male (v. female) 1.7 (1.6-1.7)
Income quintile (ref. = Q1 [lowest])
Q2 1.0 (0.9-1.0)
Q3 1.0 (0.9-1.0)
Q4 0.9 (0.9-1.0)
Q5 (highest) 0.9 (0.9-0.9)
Urban resident (v. rural) 0.9 (0.8-0.9)
Primary care model (ref. = unrostered)
Capitation 0.9 (0.9-0.9)
Fee-for-service 0.8 (0.8-0.8)
Other 1.0 (0.9-1.0)
Chronic disease (present v. absent)
Cancer (any) 1.2(1.2-1.3)
Congestive heart failure 2.0 (1.9-2.0)
Chronic obstructive pulmonary disease 1.7 (1.7-1.8)
Renal failure 1.7(1.6-1.8)
Stroke 1.3(1.3-1.4)
Diabetes mellitus 1.2(1.2-1.2)

Note: Cl = confidence interval, OR = odds ratio, Q1-Q5 = neighbourhood income
quintile 1 (lowest) to 5 (highest); ref. = reference category.

Visual representation of death risk

Figure 3 shows death risk based on the most significant predic-
tors: older age, male sex and presence of organ failure. Risk of
death varied considerably, between 22% for women aged
65-69 years without organ failure and 91% for men aged 90 years
or older with organ failure. Supplemental Figure 1 in Appendix 2
(available at www.cmaj.ca/lookup/suppl/doi:10.1503/cma;j.190999
/-/DC1) shows a visual representation of median survival and sur-
vival at the 25th and 75th percentiles.

Transition to placement in a long-term care home

We used cumulative incidence curves to depict admission to a
long-term care home after diagnosis of dementia (Appendix 2,
Supplemental Figure 2). Women were at higher risk of being
admitted to long-term care homes than men. The risk of place-
ment in a long-term care home increased significantly as age
increased. Individuals with lower income (bottom 3 quintiles)
were also more likely to transition to long-term care homes.
Those with organ failure initially had higher risk of being admit-
ted to a long-term care home, but eventually ended up with
lower risk at the end of 5 years. Supplemental Figure 3 in Appen-
dix 2 shows a visual representation of the median cumulative
incidence function for admission to a long-term care home
within 5 years, along with the 25th and 75th percentiles.

Interpretation

Among our population-based cohort of community-dwelling
older adults given a new diagnosis of dementia, 55.1% died and
48.4% were placed in a long-term care home at some point over
the 5-year follow-up period. At the end of 5 years, only 1 in 4 indi-
viduals were alive and still living in the community.

Our study confirms that dementia is a life-limiting illness.
Indeed, it has poorer 5-year survival from initial diagnosis than
common cancers in the Canadian population, including prostate
(95% 5-yr survival), breast (87%) and colorectal cancers (64%).%
Dementia is often overwhelming for caregivers because of phys-
ical, emotional and economic stresses related to a person’s
decline; information about prognosis can be helpful to alleviate
concerns stemming from uncertainty. However, discussions
about advanced care planning — which should incorporate the
high likelihood for admission to a long-term care home and
death — have several barriers.*® Studies consistently find that
individuals with dementia are far less likely to receive palliative
care than individuals with other diseases,*™*° which reflects sub-
optimal end-of-life care for patients and may lead to families
being unprepared for their loved one’s death.*

Our approach to displaying death rate visually (Figure 3)
may be useful for informing conversations between health
care providers and persons with dementia. Three key charac-
teristics contribute to our model — age, sex and presence of
organ failure — and shows the observed 5-year death rate,
which varies between 22% and 91%. Such a depiction may
help patients and caregivers develop a clearer understanding
of the implications after a diagnosis of dementia and make
care decisions that are better informed. Although other visual
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Female Age, yr Male
44 65-69 54
51 70-74 55
54 75-79 45 63
40 61 80-84 57 73

No Yes

Organ failure, %

85-89

5-yr mortality risk

Organ failure, %

- 1000/0

Figure 3: Visual representation of 5-year risk of death for community-dwelling older adults given a new diagnosis of dementia. Note: Percentages repre-
sent the crude, unadjusted proportions in each subgroup who had died by the end of the 5-year follow-up period. These were not built using prediction
models, but rather display the observed outcome of individuals within each subgroup in our cohort. Organ failure was defined as at least 1 of chronic

obstructive pulmonary disease, congestive heart failure or renal failure.

representations for estimating death after a new diagnosis of
dementia exist, these can be cumbersome to calculate, with
more than a dozen variables required; in addition, they predict
survival to only 12 months, a time horizon that encourages
short-term decision-making only.#2

Similar to other studies, the risk of death among our cohort
increased with older age and male sex.5%!* Moreover, we found that
the presence of certain chronic conditions accelerates death,
including COPD, congestive heart failure and renal failure. Although
those dying with dementia are thought to follow a “frailty” trajec-
tory,* the crossover of organ failure and dementia specifically
affects prognosis — an observation not previously well studied.
Interestingly, we found the crossover of cancer and dementia to be
weaker with respect to the rate of death and admission to a long-
term care home over 5 years; more studies are needed to elucidate
the mechanisms underlying these associations.

Our study has several key strengths. This large population-
based cohort allows for better generalizability than previous
studies of specific groups, such as individuals from specialized
memory clinics. We used new dementia documentation to min-
imize the risk of length bias, and we were able to capture an
important transition among this cohort — admission to a long-
term care home — alongside survival.

Limitations

There are several important limitations of this study. First, we
restricted our cohort to community-dwelling older adults at diag-
nosis, and so are unable to describe whether younger individuals,

or older adults diagnosed with dementia in long-term care homes
or other institutions, follow a similar trajectory. The databases we
used also do not capture many First Nations individuals who
access health care services through federal funding sources.

Second, it is difficult to establish a precise diagnosis date given
that the onset of dementia usually occurs insidiously over a long
period of time. However, our index date is the first time a hospital
admission code, physician claim code or a dementia-specific pre-
scription was filled, which would estimate clinically when demen-
tia was substantially affecting an individual’s function.

Third, the visual representation of death risk we developed
discriminates risk of death based on 3 pieces of information;
however, the focus of this study was not on predictive algorithm
development, and model performance was therefore likely sacri-
ficed for parsimony.

Fourth, the algorithm we used to identify the cohort is unable
to determine the severity of dementia or to differentiate between
the different subtypes.? As such, we are unable to report on
whether these have different rates of death and admission to a
long-term care home.

Finally, the generalizability of our findings as they relate to
admission to a long-term care home is likely strong for high-
income countries similar to Canada, but may be reduced in
developing countries. Placement in a long-term care home, how-
ever, can be understood as a proxy for an individual with demen-
tia being unable to live independently and safely without sub-
stantial support, so this information may be helpful for patients,
families and clinicians.
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Conclusion

Among community-dwelling older adults with newly identified
dementia in Ontario, Canada, 55.1% died and 48.4% were admit-
ted to a long-term care home within 5 years, and only 24.4%
were both alive and living in the community. Although those
dying with dementia have traditionally been thought to follow a
“frailty” trajectory, we showed that the presence of organ failure
significantly affects prognosis. We found that 5-year death risk
was concentrated in 3 factors: age, sex and organ failure. We
present death risk based on these 3 factors, which can be used
by clinicians to open a discussion with patients and their families
regarding risk of death and admission to a long-term care home.
To minimize the societal and economic burden of dementia, fur-
ther research is needed to better understand how to best sup-
port individuals with dementia and their caregivers to live safely
and independently in the community.

References

1. Prince M, Bryce R, Albanese E, et al. The global prevalence of dementia: a sys-
tematic review and metaanalysis. Alzheimers Dement 2013;9:63-75.e2.

2. Corrada MM, Brookmeyer R, Paganini-Hill A, et al. Dementia incidence contin-
ues to increase with age in the oldest old the 90+ study. Ann Neurol
2010;67:114-21.

3. Dementia. Geneva: World Health Organization; 2019. Available: www.who.int/en
/news-room/fact-sheets/detail/dementia (accessed 2018 Nov. 7).

4. Brodaty H, Seeher K, Gibson L. Dementia time to death: a systematic litera-
ture review on survival time and years of life lost in people with dementia. Int
Psychogeriatr 2012;24:1034-45.

5. Tanuseputro P, Hsu A, Kuluski K, et al. Level of need, divertibility, and out-
comes of newly admitted nursing home residents. J Am Med Dir Assoc 2017;18:
616-23.

6. Todd S, Barr S, Roberts M, et al. Survival in dementia and predictors of mortality:
areview. Int J Geriatr Psychiatry 2013;28:1109-24.

7. Andersen K, Lolk A, Martinussen T, et al. Very mild to severe dementia and
mortality: a 14-year follow-up — the Odense study. Dement Geriatr Cogn Disord
2010;29:61-7.

8. Llinas-Regla J, Lopez-Pousa S, Vilalta-Franch J, et al. Mortality after a diagnosis
of dementia in a population aged 75 and over in Spain. Neuroepidemiology
2008;31:80-8.

9. Roehr S, Luck T, Bickel H, et al.; AgeCoDe Study Group. Mortality in incident
dementia — results from the German Study on Aging, Cognition, and Dementia
in Primary Care Patients. Acta Psychiatr Scand 2015;132:257-69.

10. Lee KC, Hsu WH, Chou PH, et al. Estimating the survival of elderly patients
diagnosed with dementia in Taiwan: a longitudinal study. PLoS One 2018;
13:e0178997.

11. Delva F, Pimouguet C, Helmer C, et al. A simple score to predict survival with
dementia in the general population. Neuroepidemiology 2013;41:20-8.

12. Bailey S-J, Cogle K. Talking about dying: How to begin honest conversations
about what lies ahead [report]. London (UK): Royal College of Physicians; 2018.

13. Adams ST, Leveson SH. Clinical prediction rules. BMJ 2012;344:d8312.

14. GoelV, Williams JI, Anderson GM, et al., editors. Cardiovascular procedures. In:
Patterns of health care in Ontario: The ICES Practice Atlas — 2nd Edition.
Toronto: Institute for Clinical Evaluative Sciences; 1996;85-9.

15. Hartmaier SL, Sloane PD, Guess HA, et al. Validation of the minimum data set
cognitive performance scale: agreement with the mini-mental state examination.
J Gerontol A Biol Sci Med Sci 1995;50:M128-33.

16. Hirdes JP, Ljunggren G, Morris JN, et al. Reliability of the interRAI suite of
assessment instruments: a 12-country study of an integrated health informa-
tion system. BMC Health Serv Res 2008;8:277.

17. Iron K, Zagorski B, Sykora K. Living and dying in Ontario: an opportunity to
improve health information. Toronto: Institute for Clinical Evaluative Sciences;
2008.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31

32.

33.

34,

35.

36.

37.

38.

39.

40.

41.

42.

43.

Juurlink D, Preyra C, Croxford R, et al. Canadian Institute for Health Information
Discharge Abstract Database: a validation study. Toronto: Institute for Clinical
Evaluative Sciences; 2006

Morris JN, Fries BE, Morris SA. Scaling ADLs within the MDS. J Gerontol A Biol
Sci Med Sci 1999;54:M546-53.

Poss JW, Jutan NM, Hirdes JP, et al. A review of evidence on the reliability and
validity of Minimum Data Set data. Healthc Manage Forum 2008;21:33-9.

Raina P, Torrance Rynard V, Wong M, et al. Agreement between self-reported
and routinely collected health care utilization data among seniors. Health Serv
Res 2002;37:751-74.

Jaakkimainen RL, Bronskill SE, Tierney MC, et al. Identification of physician-
diagnosed Alzheimer’s disease and related dementias in population-based
administrative data: a validation study using family physicians’ electronic
medical records. J Alzheimers Dis 2016;54:337-49.

Connolly A, Gaehl E, Martin H, et al. Underdiagnosis of dementia in primary
care: Variations in the observed prevalence and comparisons to the expected
prevalence. Aging Ment Health 2011;15:978-84.

Kosteniuk JG, Morgan DG, O’Connell ME, et al. Incidence and prevalence of
dementia in linked administrative health data in Saskatchewan, Canada: a retro-
spective cohort study. BMC Geriatr 2015;15:73.

Huyer G. Transitions of Care for People with Dementia: Predictive Factors and
Health Workforce Implications [thesis]. Ottawa: Telfer School of Management,
University of Ottawa; 2018.

2011 Census of population program. Ottawa: Statistics Canada; modified 2017
Jan. 25. Available: www12.statcan.gc.ca/census-recensement/2011/index-eng.
cfm (accessed 2019 Dec. 12).

Mondor L, Maxwell CJ, Bronskill SE, et al. The relative impact of chronic conditions
and multimorbidity on health-related quality of life in Ontario long-stay home care
clients. Qual Life Res 2016;25:2619-32.

Mojaverian N, Ng R, Hsu A, et al. Validation of incident long-term care admissions
in Ontario using administrative data. Toronto: ICES.

Braunstein JB, Anderson GF, Gerstenblith G, et al. Noncardiac comorbidity
increases preventable hospitalizations and mortality among Medicare benefi-
ciaries with chronic heart failure. J Am Coll Cardiol 2003;42:1226-33.

Hénon H, Durieu I, Lebert F, et al. Influence of prestroke dementia on early and
delayed mortality in stroke patients. J Neurol 2003;250:10-6.

Liao K-M, Lin T-C, Li C-Y, et al. Dementia increases severe sepsis and mortality
in hospitalized patients with chronic obstructive pulmonary disease. Medicine
(Baltimore) 2015;94:e967.

Rakowski DA, Caillard S, Agodoa LY, et al. Dementia as a predictor of mortality
in dialysis patients. Clin JAm Soc Nephrol 2006;1:1000-5.

an Dijk PTM, Mehr DR, Ooms ME, et al. Comorbidity and 1-year mortality risks
in nursing home residents. JAm Geriatr Soc 2005;53:660-5.

Zilkens RR, Davis WA, Spilsbury K, et al. Earlier age of dementia onset and shorter
survival times in dementia patients with diabetes. Am J Epidemiol 2013;
177:1246-54.

Cancer types. Toronto: Canadian Cancer Society. Available: www.cancer.ca/en/
cancer-information/cancer-type/see-all/?region=qc (accessed 2019 Oct. 24).

Tilburgs B, Vernooij-Dassen M, Koopmans R, et al. Barriers and facilitators for
GPs in dementia advance care planning: a systematic integrative review. PLoS
One 2018;13:€0198535.

Seow H, O’Leary E, Perez R, et al. Access to palliative care by disease trajectory: a
population-based cohort of Ontario decedents. BMJ Open 2018;8:€021147.

Sampson EL. Palliative care for people with dementia. Br Med Bull 2010;96:
159-74.

Harris D. Forget me not: palliative care for people with dementia. Postgrad
Med J 2007;83:362-6.

Erel M, Marcus E-L, Dekeyser-Ganz F. Barriers to palliative care for advanced
dementia: a scoping review. Ann Palliat Med 2017;6:365-79.

Mitchell SL, Kiely DK, Hamel MB. Dying with advanced dementia in the nursing
home. Arch Intern Med 2004;164:321-6.

Mitchell SL, Miller SC, Teno JM, et al. Prediction of 6-month survival of nursing
home residents with advanced dementia using ADEPT vs hospice eligibility
guidelines. JAMA 2010;304:1929-35.

Lunney JR, Lynn J, Foley DJ, et al. Patterns of functional decline at the end of
life. JAMA 2003;289:2387-92.

CMAJ | APRIL 20, 2020 | VOLUME 192 | ISSUE 16

E429

HOYUV3iS3y



RESEARCH

Competing interests: Sarah Spruin reports receiving a grant from the
Canadian Institutes of Health Research, during the conduct of the study.
No other competing interests were declared.

This article has been peer reviewed.

Affiliations: Clinical Epidemiology Program (Huyer, Brown, Hsu, Fisher,
Manuel, Qureshi, Tanuseputro), Ottawa Hospital Research Institute;
Telfer School of Management (Huyer) and School of Epidemiology and
Public Health (Brown, Fisher, Tanuseputro), University of Ottawa;
Bruyere Research Institute (Hsu, Qureshi, Tanuseputro); ICES uOttawa
(Spruin, Hsu, Manuel, Tanuseputro), Ottawa, Ont.; ICES Central
(Bronskill); Institute of Health Policy, Management and Evaluation
(Bronskill), Dalla Lana School of Public Health, University of Toronto,
Toronto, Ont.

Contributors: Gregory Huyer and Peter Tanuseputro conceived the
study. Gregory Huyer, Sarah Spruin, Amy Hsu, Stacey Fisher, Douglas
Manuel, Susan Bronskill, Danial Qureshi and Peter Tanuseputro
designed the study. Sarah Spruin, Gregory Huyer and Catherine Brown
analyzed the data. Gregory Huyer, Catherine Brown and Peter
Tanuseputro drafted the manuscript. All of the authors revised the
manuscript critically for important intellectual content, gave final
approval of the version to be published and agreed to be accountable
for all aspects of the work.

Funding: This study was funded by a grant from the Canadian Insti-
tutes of Health Research (MOP-142237) and the Bruyere Centre for
Individualized Health.

Data sharing: The data set from this study is held securely in coded
form at ICES. While data sharing agreements prohibit ICES from making
the data set publicly available, access may be granted to those who
meet pre-specified criteria for confidential access, available at www.
ices.on.ca/DAS. The full data set creation plan and underlying analytic
code are available from the authors upon request, understanding that
the computer programs may rely upon coding templates or macros that
are unique to ICES and are therefore either inaccessible or may require
modification.

Acknowledgement: The authors thank IMS Brogan Inc. for use of its
Drug Information Database, made available through the Ontario Drug
Benefit program.

Disclaimer: This study was supported by ICES, which is funded by an
annual grant from the Ontario Ministry of Health and Long-Term Care
(MOHLTC). The opinions, results and conclusions reported in this paper
are those of the authors and are independent from the funding
sources. No endorsement by ICES or the Ontario MOHLTC is intended
or should be inferred. The funders had no influence on the contents of
this paper. Parts of this material are based on data and/or information
compiled and provided by the Canadian Institute for Health Informa-
tion (CIHI). However, the analyses, conclusions, opinions and state-
ments expressed in the material are those of the author(s), and not
necessarily those of CIHI.

Accepted: Feb. 13,2020

Correspondence to: Peter Tanuseputro, ptanuseputro@ohri.ca

E430 CMAJ | APRIL 20, 2020 | VOLUME 192 | ISSUE 16




