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Cardiovascular disease, including stroke, is the lead-
ing cause of death globally. Therefore, changes in
the incidence and mortality of these disorders have a

major impact on the overall health of a country’s population
and on the health care system.1 Rates of death from cardio-
vascular and cerebrovascular disease have been steadily de-
clining in Western Europe and North America for the past 3
decades.2,3 Whether this decline is occurring to a similar de-
gree for common conditions such as acute myocardial in-
farction, heart failure and stroke is uncertain. Although
these 3 conditions are associated with several common risk
factors, the relative importance of risk factors such as smok-
ing, hypertension and hyperlipidemia differs between them.4

Furthermore, the rate of new therapeutic advances for these
conditions has varied in both the acute, in-hospital setting
and in the outpatient setting, where primary and secondary
prevention of events occurs.

A comparative evaluation of recent population-based trends
in incidence and mortality would provide an assessment of the
relative progress achieved in preventing and treating these im-
portant conditions. Furthermore, the substantial economic im-
pact of cardiovascular disease, including stroke, on the health
care system — estimated at $18 billion per year in direct and
indirect costs in Canada in 19985 — underscores the need for
continued monitoring of cardiovascular disease and treatment
outcomes. A study of temporal trends could also help guide
future health promotion activities and health care planning.

We conducted a study of recent trends in the rates of death
and hospital admissions for acute myocardial infarction, heart
failure and stroke in Canada from 1994 to 2004. We also
studied whether changes in these trends occurred at similar
rates in younger and older Canadians and in both sexes.
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Background: Rates of death from cardiovascular and cere-
brovascular diseases have been steadily declining over the
past few decades. Whether such declines are occurring to
a similar degree for common disorders such as acute myo-
cardial infarction, heart failure and stroke is uncertain. We
examined recent national trends in mortality and rates of
hospital admission for these 3 conditions.

Methods: We analyzed mortality data from Statistic Canada’s
Canadian Mortality Database and data on hospital admis-
sions from the Canadian Institute for Health Information’s
Hospital Morbidity Database for the period 1994–2004. We
determined age- and sex-standardized rates of death and
hospital admissions per 100 000 population aged 20 years
and over as well as in-hospital case-fatality rates.

Results: The overall age- and sex-standardized rate of
death from cardiovascular disease in Canada declined
30.0%, from 360.6 per 100 000 in 1994 to 252.5 per 100 000
in 2004. During the same period, the rate fell 38.1% for
acute myocardial infarction, 23.5% for heart failure and
28.2% for stroke, with improvements observed across most
age and sex groups. The age- and sex-standardized rate of
hospital admissions decreased 27.6% for stroke and 27.2%
for heart failure. The rate for acute myocardial infarction
fell only 9.2%. In contrast, the relative decline in the in-
hospital case-fatality rate was greatest for acute myocardial
infarction (33.1%; p < 0.001). Much smaller relative im-
provements in case-fatality rates were noted for heart fail-
ure (8.1%) and stroke (8.9%).

Interpretation: The rates of death and hospital admissions
for acute myocardial infarction, heart failure and stroke in
Canada changed at different rates over the 10-year study
period. Awareness of these trends may guide future ef-
forts for health promotion and health care planning and
help to determine priorities for research and treatment.
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Methods

Data collection

Mortality data
We obtained data on deaths from Jan. 1, 1994, to Dec. 31, 2004,
from the Canadian Mortality Database, Statistics Canada’s na-
tional administrative death registry. This database receives infor-
mation annually from all provincial and territorial registries of 
vital statistics on the cause of all deaths.6 We used International
Classification of Diseases (ICD) codes from the ninth and tenth
revisions7,8 to identify deaths for which the most responsible
cause was cardiovascular disease. We used the ICD-10 codes be-
cause Canada switched from the ICD-9 to the ICD-10 coding
system in 2000 for the coding of death certificates. We classified
cardiovascular deaths overall and specifically for acute myocar-
dial infarction, heart failure and stroke using the ICD-9 and ICD-
10 codes shown in Appendix 1 (available at www.cmaj.ca/cgi
/content/full/cmaj.081197/DC3). ICD codes for stroke are con-
sidered part of the overall category of cardiovascular disease;

thus, our discussions of trends in the rates of death and hospital
admissions for cardiovascular disease include stroke.

We determined the overall crude population-based rate of
death per 100 000 population aged 20 years and over for each
year by dividing the number of deaths for each condition by
the size of the corresponding Canadian population, as deter-
mined from the Canadian census. In addition, we calculated
the age- and sex-standardized rate of death through direct stan-
dardization to the 1991 Canadian population, the standard ref-
erence population recommended by Health Canada for disease
surveillance.9 We also calculated the rates of death for 4 age
groups (20–49 years, 50–64, 65–74, and 75 and older) and for
men and women.

Hospital admission and in-hospital case-fatality data
We determined the rates of hospital admissions from Apr. 1,
1994, to Mar. 31, 2004, because of acute myocardial infarc-
tion, heart failure and stroke using codes for the most respon-
sible diagnosis (that which contributed the most to a patient’s
length of stay) recorded in the Canadian Institute for Health

Table 1: Trends in the rates of death, hospital admissions and in-hospital case fatality associated with acute myocardial infarction, 
heart failure and stroke in Canada, 1994–2004 

 Mortality* Rate of hospital admissions* In-hospital case-fatality rate† 

Disease  1994 2004 

Relative 
reduction, 
% (95% CI) 1994 2004 

Relative 
reduction, 
% (95% CI) 1994 2004 

Relative 
reduction, 
% (95% CI) 

Acute MI           

No. of events 22 224 18 102 18.5 48 906 56 759 –16.1 6 416 5 487 14.5 

Crude rate 105.7   75.3 28.8  
(27.3 to 30.1) 

232.6 236 –1.5 
(–2.7 to –0.2) 

13.9 10.2 26.6  
(24.1 to 29.1) 

Age- and sex-
standardized rate 

102.5   63.4 38.1 
 (36.9 to 39.3) 

227 206.2 9.2 
(8.1 to 10.3) 

14.5   9.7 33.1 
(30.8 to 35.6) 

Heart failure            

No. of events 4 277 4 417 –3.3  56 484 53 706 4.9 4 760 4 533 4.8 

Crude rate   20.3   18.4 9.4  
(5.5 to 13.1) 

268.6 223.3 16.9 
(15.9 to 17.8) 

10.8 10.4 3.7 
(–0.1 to 7.3) 

Age- and sex-
standardized rate 

  19.6 15.0 23.5 
 (20.3 to 26.5) 

260.1 189.3 27.2 
(26.3 to 28.1) 

11.1 10.2 8.1 
(3.7 to 11.7) 

Stroke           

No. of events 15 266 14 591 4.4 57 773 53 629 7.2 8 289 7 344 11.4 

Crude rate   72.6   60.7 16.4  
(14.5 to 18.3) 

274.8 223.0 18.9 
(17.9 to 19.8) 

15.5 14.6 5.8 
(3.0 to 8.5) 

Age- and sex-
standardized rate 

  70.2   50.4 28.2  
(26.6 to 29.8) 

266.9 193.3 27.6 
(26.7 to 28.4) 

15.8 14.4 8.9 
(5.8 to 11.5) 

All cardiovascular 
disease 

         

No. of events 78 341 72 556 7.4 344 614 358 346 –4.0  23 066 21 218 8.0 

Crude rate 372.6 301.7 19.0 
 (18.2 to 19.8) 

1639.0 1 490.0   9.1 
(8.7 to 9.5) 

  8.6   7.2 16.3 
(14.8 to 17.8) 

Age- and sex-
standardized rate 

360.6 252.5 30.0  
(29.2 to 30.7) 

1596.6 1305.7 18.2 
(17.8 to 18.6) 

  8.9   7.1 20.2 
(19.1 to 22.2) 

Note: CI = confidence interval, MI = myocardial infarction. 
*Unless stated otherwise. Rates of death and hospital admissions are per 100 000 population aged 20 years and over; age- and sex-standardized rates are 
standardized to the 1991 Canadian census population. 
†In-hospital case-fatality rates are age- and sex- adjusted with the population of all cases being the reference population 
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Information’s Hospital Morbidity Database. We used the
ICD-9 and ICD-10 codes shown in Appendix 1 (available at
www.cmaj.ca/cgi/content/full/cmaj.081197/DC3) to classify
the hospital admissions by condition. Previous studies have
confirmed the high accuracy rate of coding of cardiovascular
diseases and stroke in these databases.10–14

To avoid double-counting of transferred patients, we created
episodes of care whereby patients with the same encrypted
health card number who were discharged from one institution
and then admitted to another on the same day were assumed to
have been transferred. We counted these patients only once.
We calculated crude as well as age- and sex-standardized rates
of hospital admissions per 100 000 population aged 20 and
over. We also calculated crude, age- and sex-adjusted in-
hospital case-fatality rates based on episodes of care among 
patients admitted with these conditions over this period.

Statistical analysis
We determined 95% confidence intervals (CIs) for the rates of
death and hospital admissions and in-hospital case-fatality
rates using statistical boot-strapping techniques. We selected a
random sample of patients from the study cohort of the same
size as the original study cohort. Each patient could be 
selected once, multiple times, or not at all in the random sam-
ple. We then calculated the corresponding rates (e.g., rates of
death) using the sample data set. After repeating the process
1000 times, the 95% CIs of the boot-strapped samples were
obtained from the 2.5th and the 97.5th percentiles of the 1000
re-estimated rates.

Ethical approval
The study was approved by the research ethics board at the
Sunnybrook Health Sciences Centre.

Results

Mortality
The overall trends in the rates of death for
acute myocardial infarction, heart failure and
stroke are shown in Table 1 and Figure 1. The
population of Canada increased 14.4%, from
21 million people aged 20 and over in 1994 to
24 million in 2004. The all-cause mortality in
Canada decreased from 933.1 per 100 000 in
1994 to 792.4 in 2004, a relative decline of
15.1% (95% CI 14.6%–15.5%). The overall
age- and sex-standardized rate of death from
cardiovascular disease declined 30.0% (95%
CI 29.2%–30.7%), from 360.6 per 100 000
population aged 20 and over in 1994 to 252.5
per 100 000 in 2004. This represents an aver-
age annual rate of decline of 2.7%. The great-
est decline was observed for deaths from
acute myocardial infarction, which fell 38.1%
(95% CI 36.9%–39.3%). This drop accounted
for about 70% of the overall decrease in the
number of deaths from cardiovascular dis-
ease. The age- and sex-standardized rate of

death decreased 28.2% (95% CI 26.6%–29.8%) for stroke and
23.5% (95% CI 20.3%–26.5%) for heart failure.

Trends in mortality rates by age and sex groups are shown
in Table 2. We observed decreases in the mortality rates for all
3 conditions in most age and sex groups. Historically, rates of
death from cardiovascular disease in Canada have been higher
among men than among women. In 1994, men represented
slightly more than half (50.7%) of all cardiovascular deaths in
Canada. By 2000, however, more women than men had died
of cardiovascular disease. By 2004, 50.5% of all cardiovascu-
lar deaths in Canada were occurring in women. For all 3 con-
ditions, deaths occurred predominantly among people aged 75
and over regardless of their sex (Table 2), although many
deaths from acute myocardial infarction also occurred in
younger groups. More men than women died of acute myocar-
dial infarction; the opposite was true for heart failure and
stroke.

Rates of hospital admission
The overall rate of hospital admissions in Canada for any
conditions declined 13.1% between 1995 and 2004.15 The
trend in hospital admissions because of heart failure and
stroke declined steadily at similar rates, beginning in 1995 for
stroke and in 1997 for heart failure (Figure 2). Overall, the
rates of hospital admissions declined 27.2% (95% CI 26.3%–
28.1%) for heart failure and 27.6% (95% CI 26.7%–28.4%)
for stroke between 1994 and 2004 (Table 1). 

In contrast, the rates for acute myocardial infarction were
more varied. They declined from 1996 to 1998, increased in
1999, peaked in 2000 and declined modestly thereafter (Fig-
ure 2). The absolute number of hospital admissions because
of acute myocardial infarction increased 16.1%, from 48 906
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Figure 1: Age- and sex-standardized rates of death from acute myocardial infarction,
heart failure and stroke per 100 000 population aged 20 and over in Canada,
1994–2004. Rates are standardized to the Canadian 1991 census population.
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in 1994 to 56 759 in 2004, whereas the overall age- and sex-
standardized rate declined 9.2% (95% CI 8.1%–10.3%).

We observed a shift in cardiovascular-related hospital ad-
missions between 1994 and 2004 to an ever-increasing pro-
portion of elderly patients for all 3 conditions (Table 3). In
2004, the median age of patients admitted because of acute
myocardial infarction was 71, compared with 75 for those
with stroke and 79 for those with heart failure. Men ac-
counted for about two-thirds of all admissions because of
acute myocardial infarction throughout the study period. The
proportion of admissions because of heart failure and stroke
remained similar between the 2 sexes. For all 3 conditions,
women were more likely than men to be admitted to hospital
at a later age, with a difference of 11 years for acute myo-
cardial infarction and 5 years for both heart failure and stroke
in 2004.

In-hospital case-fatality rates
We observed a striking decline of 33.1% (95% CI 30.8%–
35.6%) in the age- and sex-adjusted in-hospital case-fatality
rate for acute myocardial infarction, from 14.5% in 1994 to
9.7% in 2004 (p < 0.001) (Table 1 and Figure 3). In contrast,
more modest improvements were seen in the case-fatality rates
for heart failure and stroke. The ratio of the number of patients
who died during their hospital stay to the number who died of a
cardiovascular cause as recorded on the death certificate was
slightly less than one-third (Table 1). This suggested that much
of the improvement in overall rates of death from cardiovascu-
lar disease were due to a decline in out-of-hospital deaths.

Interpretation

The decade of 1994 to 2004 was one of considerable invest-

Table 2: Age- and sex-specific rates of death by cardiovascular disease per 100 000 population aged 20 and over in Canada, 1994–2004 

 Acute MI  Heart failure Stroke Cardiovascular disease 

Sex; age, yr 1994 2004 1994 2004 1994 2004 1994 2004 

Rate per 100 000         

Men and women 102.5 63.4 19.6 15.0 70.2 50.4 360.6 252.5 

Women         

20–49  2.2 1.4 0.1 0.2 3.3 2.1 10.1 8.2 

50–64  37.2 18.6 3.2 1.7 21.8 13.6 114.7 66.8 

65–74  185.8 90.6 20.8 13.7 107.7 67.8 554.3 335.2 

≥ 75 726.5 524.5 255.3 206.0 799.1 619.7 3368.2 2558.3 

Overall 86.6 64.2 23.6 21.6 82.2 70.5 358.8 298.4 

Men         

20–49  10.2 7.2 0.2 0.3 2.9 2.4 26.2 22.3 

50–64  131.7 69.6 4.7 3.3 32.5 19.2 310.1 195.8 

65–74  417.5 212.2 32.3 20.2 153.2 98.2 1137.2 686.2 

≥ 75 1103.7 743.9 256.8 193.3 800.1 564.6 4097.2 2912.6 

Overall 125.7 86.7 17.0 15.0 62.5 50.4 387.1 305.1 

% of total 
deaths n = 22 224 n = 18 102 n = 4 277 n = 4 417 n = 15 266 n = 14 591 n = 78 341 n = 72 556 

Men and women 100 100 100 100 100 100 100 100 

Women         

20–49 0.7 0.6 0.1 0.3 1.5 1.0 0.9 0.8 

50–64 3.4 2.9 1.5 1.1 2.9 2.6 2.9 2.6 

65–74 9.3 5.8 5.4 3.6 7.9 5.4 7.9 5.4 

≥ 75 28.6 34.3 52.2 55.2 45.7 50.2 37.6 41.7 

All 41.9 43.6 59.2 60.1 57.9 59.3 49.3 50.5 

Men         

20–49 3.1 2.9 0.4 0.4 1.4 1.2 2.3 2.2 

50–64 11.7 10.6 2.2 2.1 4.2 3.6 7.8 7.5 

65–74 17.4 12.3 7.0 4.8 9.3 7.1 13.5 9.9 

≥ 75 25.8 30.6 31.2 32.6 27.2 28.8 27.1 29.9 

All 58.1 56.4 40.7 39.9 42.1 40.7 50.7 49.5 

Note: MI = myocardial infarction. 
*All mortality rates are per 100 000 population   
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ment and improvement in Canada in both the prevention and
treatment of cardiovascular disease. We observed major re-
ductions in all-cause mortality related to cardiovascular dis-
ease, including stroke, in Canada during this period, with an
average annual rate of decline of about 3%.
Similar annual rates of decline have been
reported in the United States and in many
Western European countries.2,16 Much of the
improvement in Canada was driven by de-
clines in the rate of death from acute 
myocardial infarction, although the rates of
death from heart failure and stroke also de-
creased significantly. In addition, we found
increasing proportions of elderly Canadians
being admitted to hospital because of car-
diovascular disease and stroke and, for the
first time, more women than men dying of
cardiovascular disease. These data have im-
portant clinical and policy implications for
practitioners and health system planners.

A key finding from our analysis was the
rapid decline in the rate of death from acute
myocardial infarction. Although it is not
possible in Canada to distinguish out-of-
hospital deaths from in-hospital deaths
based on coding data from death certificates
alone, we observed that about 4000 fewer
Canadians died from acute myocardial in-
farction in 2004 than in 1994 despite a 16%
increase in the absolute number of patients
admitted to hospital because of acute myo-
cardial infarction and a 14% increase in the
size of the adult population in Canada. Our
findings suggest that there were significant
declines in the number of out-of-hospital
deaths from acute myocardial infarction.
This improvement could reflect declines in
key risk factors for myocardial infarction,
such as a reduction in the proportion of peo-
ple in Canada aged 15 and over who smoke
from 25% in 1999 to 20% in 2004, and bet-
ter control of lipid levels and associated
coronary plaque stabilization through in-
creasing rates of statin use in Canada.17,18

We also noted that the rate of hospital
admissions because of acute myocardial in-
farction appeared to be declining between
1996 and 1998 but then rose again to a
plateau in 2000 followed by a modest de-
cline thereafter. The period from 1998 to
2000 coincided with the introduction of
highly sensitive cardiac troponin assays in
Canadian hospitals and a change in the Eu-
ropean Society of Cardiology/American
College of Cardiology epidemiological def-
inition of myocardial infarction in 2000;19

these changes probably resulted in some pa-
tients being classified as having an acute

myocardial infarction whereas previously they would have
been classified as having unstable angina. We observed strik-
ing and steady declines in the in-hospital case-fatality rates
for acute myocardial infarction in both the pre- and post-
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Figure 2: Age- and sex-standardized rates of hospital admissions because of acute
myocardial infarction, heart failure and stroke per 100 000 population aged 20 and
over in Canada, 1994–2004. Rates are standardized to the Canadian 1991 census
population.
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Figure 3: Age- and sex-adjusted in-hospital case-fatality rates among patients with
acute myocardial infarction, heart failure and stroke in Canada, 1994–2004. Rates
are standardized to the Canadian 1991 census population.
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troponin eras. These improvements probably reflect advances
in treatment such as increased rates and timeliness of reperfu-
sion therapy with primary angioplasty and fibrinolytic therapy
along with increased use of acetylsalicylic acid, clopidogrel,
β-blockers, angiotensin-converting-enzyme (ACE) inhibitors,
angiotensin-receptor blockers and statins during the acute
phase of myocardial infarction treatment, as has also been ob-
served in other countries.20

In contrast to acute myocardial infarction, the in-hospital
case-fatality rate for stroke did not improve as much, al-
though overall rates of death and hospital admissions be-
cause of stroke did decline significantly. Hypertension is the
most important risk factor for stroke. During our study pe-
riod, there were substantial increases in the use of antihyper-

tensive medications such as diuretics, β-blockers, ACE in-
hibitors, angiotensin-receptor blockers and calcium-channel
blockers in outpatients in Canada, along with the develop-
ment of the Canadian Hypertension Education Program and
better rates of hypertension control, as demonstrated in the
Ontario Blood Pressure Prevalence Survey.18,21 A major ad-
vance in the in-hospital treatment of stroke during this period
was the use of thrombolytic therapy for ischemic stroke.
However, only a small proportion of all stroke patients re-
ceive thrombolytic therapy, the major benefit of which is im-
provement in functional status rather than a reduction in 
in-hospital mortality.22

Some studies have suggested a potential epidemic of heart
failure because of the increasing elderly population and an in-

Table 3: Age- and sex-specific rates of hospital admissions by cardiovascular disease per 100 000 population aged 20 and over in 
Canada, 1994–2004 

 Acute MI Heart failure Stroke  Cardiovascular disease 

Sex; age, yr 1994 2004 1994 2004 1994 2004  1994 2004 

Rate per 100 000         

Men and women 227.0 206.2 260.1 189.3 266.9 193.3 1596.6 1305.7 

Women         

20–49 14.1 15.7 6.4 6.9 26.0 24.0 150.7 167.5 

50–64 161.3 125.4 134.8 77.3 196.2 134.0 1298.8 923.2 

65–74 456.7 374.8 586.3 405.7 650.9 450.7 3774.2 2861.9 

≥ 75 915.9 1009.6 2143.7 1672.1 1762.5 1343.3 7994.1 7037.6 

Men         

20–49 71.1 66.9 11.5 9.7 27.4 24.9 319.9 298.8 

50–64 525.9 422.2 229.1 149.1 312.8 209.0 2870.0 2119.4 

65–74 940.5 764.3 967.5 626.8 1041.8 700.3 6632.4 5092.7 

≥ 75 1468.0 1509.4 2653.4 2030.1 2251.6 1618.8 10823.9 9402.6 

% of hospital 
admissions* n = 48 906 n = 56 759 n = 56 484 n = 53 706 n = 57 773 n = 53 629 n = 344 614 n = 358 346 

Men and women         

Median age 68 71 77 79 74 75 70 72 

Women         

Median age 74 77 79 81 76 78 74 76 

20–49 2.0 2.0 0.8 0.9 3.0 3.2 3.0 3.3 

50–64 6.6 6.3 4.8 4.1 6.8 7.1 7.6 7.3 

65–74 10.4 7.7 11.6 8.8 12.6 9.8 12.2 9.3 

≥ 75 16.4 21.0 33.2 36.8 26.7 29.6 20.3 23.2 

All 35.4 37.0 50.4 50.6 49.1 49.7 43.1 43.1 

Men         

Median age 65 66 74 76 72 73 68 69 

20–49 9.9 8.5 1.4 1.3 3.2 3.4 6.4 6.0 

50–64 21.3 20.6 8.0 7.7 10.7 10.8 16.5 16.4 

65–74 17.8 14.2 15.9 12.3 16.7 13.7 17.8 14.9 

≥ 75 15.6 19.8 24.4 28.1 20.2 22.5 16.3 19.5 

All 64.6 63.1 49.7 49.4 50.8 50.4 57.0 56.8 

Note: MI = myocardial infarction. 
*Unless stated otherwise. 
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creasing number of people who survive acute myocardial in-
farction.23 The rate of hospital admissions because of heart
failure has been steadily increasing in the United States, as
compared with the decline we observed in Canada over simi-
lar periods.24 The reasons for this difference are unknown, but
it could reflect in part a higher admission threshold for pa-
tients with heart failure in Canada, since inpatient bed re-
sources are more limited and many beds were closed between
1994 and 2004.

Our finding that more women than men in Canada are
dying of cardiovascular causes is noteworthy. Historically,
cardiovascular disease was considered a problem of 
middle-aged men. Our analysis showed a high burden of
death and hospital admission related to cardiovascular dis-
ease among elderly women. This highlights the need for in-
creased investment in education and research on cardiovas-
cular health and disease in women. Both the American
Heart Association and the Heart and Stroke Foundation of
Canada have started public education campaigns aimed at
better informing women about the risk factors and symp-
toms of cardiovascular disease.25,26

Limitations
Our study has important limitations. Few studies have vali-
dated the accuracy of codes for causes of death in death cer-
tificates in Canada.27 Validation studies conducted by the
Framingham study investigators in the United States have
shown that death certificates may be miscoded and may not
correspond with the cause of death found at autopsy.28 Canada
changed its coding system for death certificates from the
ICD-9 to the ICD-10 coding system in 2000, which may have
introduced a coding artifact. However, we did not detect any
abrupt changes in the frequency of various causes of death 
after the introduction of the ICD-10 system, which suggests
that this was not a major issue.

Another limitation was our inability to link the data on
hospital admissions to the mortality data at a national level.
Such a linkage would have enabled us to determine the exact
proportion of in-hospital versus out-of-hospital deaths for all
3 conditions. It would have also allowed us to determine 
30-day case-fatality rates in addition to in-hospital case-
fatality rates, which potentially are influenced by changes in
length of stay after a hospitalization.

A final limitation was our inability to determine what pro-
portion of hospital admissions were new versus repeat admis-
sions. Although changes in the rates of hospital admissions
probably reflect changes in the underlying incidence rates of
disease, the determination of the true incidence of new events
would best be done through labor-intensive chart reviews of
deaths and admissions. However, this would be difficult to
conduct at a national level because of the costs involved as
well as privacy restrictions on data access.

Conclusions
We observed significant declines in population-based rates
of death and hospital admissions for acute myocardial in-
farction, heart failure and stroke in Canada from 1994 to
2004. However, these findings are not grounds for compla-

cency. Cardiovascular disease continues to be the leading
cause of death and reason for hospital admissions in
Canada. Our findings suggest that previous efforts to pre-
vent cardiovascular events have been successful, but in
many cases they may have delayed the occurrence of such
events until people are older and potentially more difficult
to treat. Further advances in prevention and treatment are
required along with continued nationwide surveillance of
cardiovascular events. The declines in mortality that we 
observed may plateau or even be reversed in the future 
because of increasing rates of key risk factors such as obes-
ity and diabetes.29 The recent development of a national
Canadian Heart Health Strategy (www.chhs-scsc.ca/web/)
may serve to help facilitate coordinated efforts to reduce
the burden of cardiovascular disease on the health of Cana-
dians and the health care system.
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