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Evidence of Concomitantly Increasing
Stroke and Dementia Prevalence among
those 80 Years and Older in Ontario,
Canada, 2003-04 to 2012-13
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Lauren E. Cipriano, Vladimir Hachinski

ABSTRACT: Among those aged 80 years and older in Ontario, Canada, stroke and dementia incidence declined concomitantly from 2002-
03 to 2013-14. This study aimed to report the concurrent temporal trends of stroke and dementia prevalence in Ontario among the same age
demographic. The prevalence of both stroke and dementia increased from 2003-04 to 2012-13 in both sexes and the magnitude in which
prevalence of dementia increased over time exceeded that of stroke. The substantial increase in the prevalence of dementia may be because of
increased recognition and diagnoses of dementia and increased survival of stroke patients who are at higher risk of developing dementia.

RÉSUMÉ: Des preuves quant à une augmentation simultanée de la prévalence des AVC et de la démence. De 2002-2003 à 2013-2014, on a noté
une diminution simultanée de l’incidence des AVC et de la démence parmi les individus âgés de plus de 80 ans vivant en Ontario (Canada). Ce qui nous
intéresse dans cette étude, ce sont les tendances temporelles simultanées en ce qui a trait à la prévalence des AVC et de la démence au sein de la même
tranche d’âge et dans lamême province. On a ainsi noté que tant la prévalence des AVCque celle de la démence ont augmenté entre 2003–2004 et 2012–2013,
et ce, tant chez les hommes que chez les femmes. Cela dit, l’ampleur de l’augmentation de la prévalence de la démence a fini par dépasser au fil du
temps celle des AVC. Il se pourrait que l’augmentation substantielle de la prévalence des cas de démence puisse être attribuée à un dépistage accru et à
l’établissement de plus nombreux diagnostics ainsi qu’à un accroissement de la survie des patients victimes d’AVC, ces derniers étant alors plus
susceptibles d’être atteints de démence.

Keywords: Stroke, Aging, Dementia

doi:10.1017/cjn.2018.347 Can J Neurol Sci. 2019; 46: 105-107

Stroke and dementia pose a significant threat to global public
health. In addition to sharing common cardiovascular risk fac-
tors,1,2 stroke has been shown to approximately double the risk of
subsequent incident dementia.3 As stroke and dementia becomes
more frequent with the aging population, widespread prevention
initiatives are essential to combat the health and economic burden
imposed by both cerebrovascular conditions.

We recently demonstrated a concomitant decline in stroke and
dementia incidence in Ontario, Canada from 2002 to 2013 among
those aged 80 years and older.4 This may be attributable to improved
primary prevention targeting shared risk of factors of stroke and
dementia, and to a decreased incidence of dementia directly related
to the decreased incidence of stroke.4 Independent of changes in
stroke incidence, improvements in acute stroke care and rehabilita-
tion may also have contributed to a decline in the incidence of
dementia. In order to further understand the relationship of stroke
and dementia in the Ontario’s eldest population, this study examines
temporal trends in the prevalence of stroke and dementia in those
aged 80 years and older from 2003-04 to 2012-13.

We obtained data on the prevalence of stroke and dementia in
Ontario through a publicly available online data portal managed

by the Public Health Agency of Canada.5 The Canadian Chronic
Disease Surveillance System (CCDSS) monitors descriptive
metrics of various health conditions using administrative health
databases (e.g., health registries, hospital discharges, physician
billing claims, and prescription dispenses).6 The accuracy of the
validated diagnostic algorithms which identified cases for stroke
and dementia are described elsewhere.7,8 Prevalence was defined
as all prevalent cases in a particular year of observation, divided
by the total population with valid Ontario health insurance.5 We
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reported crude stroke and dementia prevalence trends from fiscal
years 2003-04 to 2012-13 in those aged at least 80 years, stratified
by sex. Age-standardization was not completed owing to una-
vailability of more granular age strata. Crude rates were accom-
panied by 95% confidence intervals; significant trends were
identified using the Kendall τ-b correlation coefficient. Analysis
was completed using STATA 13.

From fiscal years 2003-04 to 2012-13 (Table 1), crude stroke
prevalence increased 5.1% (163.4-171.8 per 1000 population,
p= 0.020) in women and 4.2% (182.2-189.8 per 1000, p= 0.039)
in men. Similarly, with a higher magnitude across the same

timeframe, crude dementia prevalence increased by 21.0%
(178.4-215.9 per 1000, p< 0.001) in women and 24.0% (130.1-
161.3 per 1000, p< 0.001) in men. In each year from 2003-04 to
2012-13 (Figure 1), dementia prevalence was higher among
women, whereas stroke prevalence was higher among men.

We found that the prevalence of both stroke and dementia
increased between 2003-04 and 2012-13 in Ontario, Canada, and
the magnitude of the increase in dementia prevalence was far
greater than that of stroke. This was consistent with a worldwide
study of dementia burden among 21 Global Burden of Disease
regions that projected prevalence to approximately double every

Table 1: Crude prevalence rates (per 1,000 population) of stroke and dementia among those aged 80 years and older, fiscal
years from 2003-04 to 2012-135

Stroke Women Men

Fiscal year Total
cases

Population Crude prevalence
rate

LCL UCL Total
cases

Population Crude prevalence
rate

LCL UCL

2003 48,930 299,440 163.4 162.0 164.9 30,720 168,600 182.2 180.2 184.3

2004 52,060 313,130 166.3 164.8 167.7 32,950 178,070 185.0 183.0 187.0

2005 55,030 326,470 168.6 167.2 170.0 35,260 188,380 187.2 185.2 189.1

2006 57,690 339,040 170.2 168.8 171.6 37,530 199,140 188.5 186.6 190.4

2007 59,760 351,340 170.1 168.7 171.5 39,480 209,760 188.2 186.4 190.1

2008 61,500 355,840 172.8 171.5 174.2 41,400 215,660 192.0 190.1 193.8

2009 63,390 365,840 173.3 171.9 174.6 43,250 225,230 192.0 190.2 193.8

2010 65,290 377,370 173.0 171.7 174.3 45,210 236,580 191.1 189.3 192.9

2011 66,840 387,320 172.6 171.3 173.9 46,990 246,600 190.6 188.8 192.3

2012 68,250 397,280 171.8 170.5 173.1 48,800 257,180 189.8 188.1 191.4

Absolute rate change 8.4 7.6

Relative rate change, % 5.1 4.2

Kendall τ-b correlation
coefficient

0.600 0.539

p-value for trend 0.020 0.039

Dementia Women Men

Fiscal year Total
cases

Population Crude prevalence
rate

LCL UCL Total
cases

Population Crude prevalence
rate

LCL UCL

2003 53,430 299,440 178.4 176.9 180.0 21,940 168,600 130.1 128.4 131.9

2004 57,950 313,070 185.1 183.6 186.6 24,290 178,030 136.4 134.7 138.2

2005 61,910 326,280 189.7 188.3 191.2 26,380 188,280 140.1 138.4 141.8

2006 65,840 338,770 194.4 192.9 195.8 28,740 198,990 144.4 142.8 146.1

2007 69,110 351,030 196.9 195.4 198.4 30,660 209,590 146.3 144.7 147.9

2008 72,740 355,470 204.6 203.1 206.1 32,830 215,450 152.4 150.7 154.0

2009 76,240 365,450 208.6 207.1 210.1 34,850 225,000 154.9 153.3 156.5

2010 79,680 376,970 211.4 209.9 212.8 37,160 236,310 157.3 155.7 158.9

2011 82,620 386,900 213.5 212.1 215.0 39,340 246,280 159.7 158.2 161.3

2012 85,700 396,860 215.9 214.5 217.4 41,430 256,800 161.3 159.8 162.9

Absolute rate change 37.5 31.2

Relative rate change, % 21.0 24.0

Kendall τ-b correlation
coefficient

1.000 1.000

p-value for trend <0.001 <0.001

Crude prevalence rate per 1,000 population. Years are expressed fiscally – year 2003 denotes April 1, 2003 to March 31, 2004. LCL= lower 95%
confidence limit; UCL= upper 95% confidence limit.
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20 years.9 Since the rate of increase in dementia prevalence
greatly exceeds that of stroke, the increase in dementia prevalence
cannot be fully explained by cerebrovascular mechanisms such as
a prior stroke.10,11 In addition, our observations may be a con-
sequence of more patients suffering milder strokes but remain
undiagnosed, and therefore the temporal trends of stroke pre-
valence are biased downward. Given the documented decline in
stroke incidence,4 the steady increase in dementia prevalence
suggests that people with dementia may be living longer with the
disease or being diagnosed at a younger age.

The previously observed temporal decrease in stroke and
dementia incidence4 may be in part because of primary prevention
efforts of Ontario’s integrated stroke system—preventive mea-
sures are successfully targeting risk factors common to both stroke
and dementia,1,2 and the risk of dementia is further reduced by
decreasing the incidence of stroke since stroke is known to double
the risk of dementia.3 Yet, it is possible that a decrease in the
incidence of stroke and/or dementia are caused by older indivi-
duals dying from other health conditions (i.e., heart failure, can-
cer, respiratory illness, etc.), potentially precluding a diagnosis of
stroke and/or dementia. The current study serves to counter that
hypothesis and instead suggests that the average life expectancy
after stroke and/or dementia diagnosis is increasing. This may be
because of improvements in acute stroke care, rehabilitation, and
secondary prevention and treatment of comorbid conditions.
However, since our analysis was based on crude metrics, the
increase in prevalence is partly a consequence of Canada’s aging
population.

Our study has limitations. Since more granular age strata
among the elderly were not available, we did not report age-
standardized metrics. Second, we used administrative data to
identify cases, and may have underestimated prevalent dementia
and stroke.12 In addition, given the unavailability of individual-
level data, the analytical scope was limited. We also did not pro-
vide information on the underlying reasons for the observed
trends, pending further, more elaborate investigation using
individual-level data sources.

This study provides novel information on the concurrent tem-
poral trends of stroke and dementia prevalence in Ontario,
Canada. Given the substantial increases in dementia prevalence in

women and men from 2003-04 to 2012-13, we speculate that
improved stroke prevention, acute stroke care, and rehabilitation
may have prolonged survival following a diagnosis of stroke or
dementia. More importantly, we provide evidence for the
increasing burden of stroke and dementia in Ontario, Canada, like
other high-income countries, and must prepare for this impending
public health concern with the potential for high consumption of
health system resources. Future research should evaluate the
clinical benefit of stroke-related health system investments on
subsequent cognition.
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Figure 1: Temporal trends of crude stroke and dementia prevalence
rates (per 1000 population) among those aged 80 years and older,
fiscal years from 2003-04 to 2012-13.5 Black lines represent dementia,
and gray lines stroke. Dashed lines symbolize women, and solid lines
men. Error bars represent 95% confidence intervals around point
estimates. Refer to Table 1 for corresponding metrics.
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