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1 INTRODUCTION

In recent years, considerable progress has been made in identifying the multiple factors that place
individuals at risk of developing heart disease and stroke. Successful programs of prevention
have demonstrated that through the modification of these nisk factors, death and illness from these
diseases can be.reduced. However, despite these numerous interventions, cardiovascular diseases
remain the major cause of death, disability and illness in Canada. To address this burden, a
number of partners are collaborating on a range of national and intemational efforts.

The Heart and Stroke Foundation of Canada and its affiliated provincial foundations play a major
role. The Foundation provides the majority of funds for research into heart disease and stroke
in Canada, and, in the domain of health promotion, the Foundation has a significant impact in
the areas of nutrition, blood pressure control and physical activity. Emphasis has been placed
on the prevention of sudden pre-hospital death through its cardiopulmonary resuscitation program
and on healthy public policy in areas such as tobacco control. A current focus of the Foundation
is on cardiovascular diseases in women and children.

Health Canada and the National Health Research and Development Program have also provided
significant support and leadership in heart health promotion across Canada. The Canadian Heart
Health Initiative is the result of collaboration between Health Canada, the provincial Ministries
of Health and the Heart and Stroke Foundations. The Initiative stimulates cardiovascular disease
prevention at the community level in each province. Furthermore, the 1992 Victoria Declaration
on. Heart Health established international partnerships i policy development and program
implementation aimed at heart health promotion and cardiovascular disease prevention worldwide.

This publication is th¥third of a regular series that provides the public, health professionals and
policy makers with an overview of the current trends of heart disease and stroke in Canada. It
has drawn upon published literature, including that from the Canadian Heart Health Surveys as
- well as current unpublished data provided generously by the Heaith Statistics Division, Statistics
Canada and the Laboratory Centre for Disease Control of Health Canada. It outlines the pattemns
of risk factors, mortality and disability produced by the cardiovascular diseases as well as their
impact on the health care system. A discussion of risk factor distribution across Canada
illustrates the scope for cardiovascular disease prevention. This issue, as well, contains a special
section on women and cardiovascular diseases, a vital emerging area for prevention, treatment
and research.

This document was prepared by the Heart and Stroke Foundation of Saskatchewan Epidemiology
Unit at the University of Saskatchewan in collaboration with the Heart and Stroke Foundation
of Canada, Health Canada and Statistics Canada.

Heart Disease and Stroke in Canada . 1






Leading Causes of Death,
Percentage and Number of Deaths
Canada, 1992

IHD
43,569

Cancer
55,668

Stroke
14 471

Accidents

13.116 | Other CVD

17,171

All other causes
52,540

SOURCE: Health Statistics Division, Statistics Canada
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The term 'cardiovascular diseases' used in this document refers to ischemic heart disease, stroke, as well
as other heart and vascular diseases. Where appropriate, the pattems of the specific disease
entities are highlighted. Age-standardization for intemnational comparisons in this edition has
been made to the 1993 Eurofjean New Standard Population. This is a change from previous
editions. As a result, age standardized mortality rates are higher than those shown in the past.
Therefore, cothparison of intemational rates with previous editions of this publication is not
possible. Age-standardization for all Canadian comparisons is still based on the 1986 population
of Canada, and therefore, comparisons for these data with previous editions are possible. A
glossary of technical terms is included at the end of the document to facilitate use of this
publication.

2, DEATHS FROM CARDIOVASCULAR DISEASES

2.1  The Leading Causes of Death

Thirty-eight percent (38%) of deaths in Canada in 1992 were due to cardiovascular diseases
(Figure 1).! Ischemic heart disease accounts for 22% of deaths, of which more than half are
attributable to acute myocardial infarction (Figure 2). Stroke and other cardiovascular diseases
account for 7% and 9% of deaths respectively in Canada (Table 1). Since the first publication
of this series in 1991 (data from 1988) to this current issue (data from 1992), deaths due to
ischemic heart disease have decreased from 25% to 22% of total deaths; the percentage of deaths
due to stroke and other cardiovascular diseases has remained unchanged. |

Death from ischemic heart diseases may occur suddenly in the absence of or within one hour of
the onset of symptoems. Such 'sudden death' may be the only manifestation in about 15% of
individuals suffering from a first heart attack >* In individuals with known ischemic heart disease
experiencing another heart attack, the risk of sudden death may be increased by four to five-
. fold** About 50% of all ischemic heart disease deaths occur before the individuals reach the
hospital. Further studies are required to decrease the burden of this manifestation of the disease.

'For men and women suffering from an acute myocardial infarction admitted to hospital, it is
estimated from the "Ontario experience" that the age- and gender-adjusted case fatality rate
during the first 30 days has decreased from 22% in 1981 to 16% in 1991.* This decrease began
before the utilization of beta-blocking agents, Aspirin® and thrombolytic therapy.’

While there has been considerable debate on the mortality differences between leading
thrombolytic agents, it is clear that regardless of the specific one used, a thrombolytic agent,
when given within 12 hours after the onset of symptoms, can reduce mortality from myocardial
infarction by 30 to 50% to overall levels of less than 7.5%. Unfortunately, thrombolytic therapy
is used in only about 50% of eligible patients. Therefore strategies are needed to reduce delay,
improve diagnosis and increase availability ™**

2.2  International Comparisons

Cardiovascular diseases are the leading cause of death worldwide, but rates vary considerably
among countries. In the early 1990's, age-standardized mortality rates for all cardiovascular

Heart Disease and Stroke in Canada 3
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diseases in men ranged from 1058 deaths per 100,000 population in Romania, to a low of 328
deaths per 100,000 in Japan (Figure 3).! Canada's rates {(1991) for men were 423 per 100,000
and for women were 261 per 100,000. If Canada were to attain the 1990 death rate of France
(males: 330 per 100,000; females: 205 per 100,000), an estlmated 8,000 deaths among men and
5,400 deaths apong women might be avoided annually.'

Among the 20 selected countries, Canada's mortality rates from ischemic heart disease are in the
middle range, whereas those from stroke are the second lowest (Figure 4). These relative
positions have remained unchanged since the mid-1980s.

Many factors may account for intemational differences in death rates: genetic predisposition,
diet, smoking habits, lack of physical exercise and the prevalence of high blood pressure in the
population. Much of the difference, however, remans unexplained.

2.3  Age - and Gender - Specific Death Rates

Gender differences in cardiovascular diseases are well documented. Men experience almost twice
the death rates of women in all categories of cardiovascular diseases except stroke, for which the
rates are approximately equal for all ages (Table 2; Figure 5). However, in women over age 85,
the death rate from stroke exceeds that in men (Table 2). Research suggests that normal estrogen
levels in pre-menopausal women confer a protective benefit against the development of i1schemic
heart disease. In the decades following menopause, ischemic heart disease death rates in women
approach those in men. :

Although the age-stafitardized cardiovascular disease mortality rates in men are more than double
those in women, in the final analysis, aimost as many women die from cardiovascular diseases
as men. In 1992 for example, 39,290 men and 36,921 women died from cardiovascular diseases
" (Table 1).! This apparent paradox is the result of the older average age of death of women and
the high cardiovascular disease mortality rates in the older age groups.'!

Forty-one percent (41%) of all deaths in women are due to cardiovascular diseases compared to 37% in
men. In women, the proportion increases sharply after menopause while in men, the percentage
increases steadily from age 35 to age 84 (Figure 6).

In both sexes, rates increase dramatically in the older age groups. During the coming decades
as the proportion of elderly (over 65 years) within the population increases, the prevalence of,
and the absolute number of deaths due to cardiovascular diseases may increase. The lower death
rate in the 35-64 age group does not diminish the importance of cardiovascular diseases as a
health problem; it is still the leading cause of death in this age group.

2.4  Regional Comparisons

Within Canada there is an East-West gradient i cardiovascular disease death rates (Figure 7,
Table 3). Atlantic Canada has consistently higher rates than Western Canada. Cardiovascular
disease death rates in 1992 were highest for men and women in Newfoundland, 363 and 244 per
100,000 population, respectively. The rates were lowest for men in British Columbia (288 per

Heart Disease and Stroke in Canada 7






FIGURE 4

Age-Standardized Mortality Rates* .
Ischemic Heart Disease, World, Early-1990's
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FIGURE 5

Age-Specific Cardiovascular Disease
Mortality Rates, Canada, 1992
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FIGURE 6

Percentage of Deaths due to Cardiovascular Diseases,
.1 by Age Group and Sex, Canada, 1992
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FIGURE 7

Age-Standardized Mortality Rates®
All Cardiovascular Diseases, Males, 1992
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100,000 population) and for women in Saskatchewan (166 per 100,000 population).’® Regional
differences are more notable with respect to death rates from acute myocardial infarction and
ischemic heart disease than to those from stroke. Mortality atlases (Figures 8, 9, 10 and 11)
show overall disease pattemns in Canada for ischemic heart disease and stroke; however the death
rates given for specific census d1v1s1ons should be interpreted cautiously due to the relatively
small number ofr‘ deaths from which they are derved.

Provincial prevalence rates of smoking, high blood pressure and obesity parallel the
cardiovascular disease grad1ent (see Section 7, Risk Factors for Cardiovascular Disease). This
would suggest that the vanation in cardiovascular disease death rates in Canada is partly
explained by differences in the prevalence of risk factors.

- 2.5  Aboriginal Populations

Aboriginal populations (both Inuit and Indian) in Canada have, until recent decades, experienced
much lower cardiovascular disease death rates than the non-native population. Yet, during the
past decade, aboriginal men have experienced a death rate for ischemic heart disease similar to
that of the Canadian male population and also have expenienced a comparable decline over time
(Table 4)."*" Their age-standardized death rate from stroke is decreasing as is the relative
difference between their death rates and those of the general Canadian population (expressed as
the standardized mortality ratio). Aboriginal women experience higher death rates than the
general Canadian female population for both ischemic heart disease and stroke. During the past
decade, the difference between aboriginal women and the general female population with respect

to stroke has decreased noticeably, whereas that for ischemic heart disease has remained the
- same. The higher prevalence of risk factors for cardiovascular diseases such as high blood
pressure, diabetes, obasity, and smoking may account, in part, for this trend.'*'*'®

2.6 Time Trends

Cardiovascular disease death rates have been declining steadily in Canada since the mid-1960's,
The 1992 death rates are almost half those of 1969; this applies to all major categories of
cardiovascular diseases, and to rates among both men and women (Figure 12).'

Ischemic heart disease rates peaked in Canada in the mid-1960's (Figure 12). Ontario's rates were
the highest, reaching 447 deaths per 100,000 population (males)in 1970; whereas those in
Saskatchewan were the lowest, at 318 deaths per 100,000 population (males) in 1969."7 Since
then, the decline has been steady at approximately 2% per year. The rate of decline has been
greatest in Atlantic Canada and least in the Prairies, so_that by 1992, considerably less regional
variation is seen than two decades earlier. The decline may, like that in the United States, be
explained partly by a reduction in the prevalence of smoking and consumption of dietary fat,
improved identification and control of high blood pressure, and improved medical and surgical
care of individuals who have developed cardiovascular diseases.!®

The decline in the death rate frorn acute myocardial infarction is similar to that seen for ischemic
heart disease (Figure 12). Statistics specific to acute myocardial infarction were not collected
until 1969 and therefore death rates are not ava11ab1e prior to this time.

Heart Disease and Stroke in Canada " 13
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Figure 8
Ischemic Heart Disease, Males
Ages 35-74, 1986-1992
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FIGURE 12

Age-Standardized,Mortality Rate*, per 100,000,

. Males, 1951-1992
0 Deaths per 100,000

600
500
400

300 /J\\

) JE— S \

100 -._....-.. ..u......‘................‘-‘..._.._.u.‘....._‘.---—---..,.........‘._...-—‘-....,,..........‘.....‘...,..,..,<. N Tt

0lllllllllllIIIIIIIIIIIIIIIIIllIII.I._IIIlll

1951 1961 1971 1981 1992
—CVD —IHD —AMI - STROKE | |
-,

Age-Standardized Mortality Rate*, per 100,000,

Females, 1951-1992
0 Deaths per 100,000

500

400

300

200

0 ‘ _
1951 1961 1971 1981 {0 1992
[—CVD —IHD —AMI_-- STROKE ]

»Standardized to 1986 Canadian Population
SOURCE: Health Statistics Division, Statistics Canada

20 ) Heart Disease and Stroke in Canada






¢ ° ~

Although stroke in Canada is responsible for 7% of all deaths, the death rate from stroke is
among the lowest in the world. Death rates from stroke declined at approximately 2% per year
since the 1950's; the percentage of deaths due to stroke has remained stable at 7% since 1988.
The death rate from stroke js. <losely related to the prevalence of high blood pressure and
smoking in the population. The decline in death rate from stroke may be related to an improved
public awarengss of high blood pressure and its earlier detection and treatment, and to a reduced
prevalence of smoking. " ‘

2,7  Potential Years of Life Lost

An indication of the impact of premature death on society can be obtained from the calculation
of potential years of life lost. This is the sum of the number of years of life that individual
Canadians "lost", that is, did not live, due to premature death (considered arbitrarily as that prior
to age 75). Premature death from cardiovascular diseases is responsible for an estimated 290,000
years of life lost, and is third after that from injuries and cancer (Figure 13)." This represents
a significant social and economic loss to the nation and stresses the importance of preventive
health programs to decrease the number of premature deaths from cardiovascular diseases.

3. INCIDENCE OF CARDIOVASCULAR DISEASES

Declines in mortality from cardiovascular diseases may be attributable to a decreased incidence,
improved survival or a combination of the two."*?* Through the determination of incidence rates,
the impact of lifestyle changes and improvements in treatment may be identified. Furthermore,
estimation of the incidence of cardiovascular diseases is of central importance to effective health
care planning.?’
Tvem
To explain regional differences and time trends in death from cardiovascular diseases in Canada,
the Nova Scotia - Saskatchewan Cardiovascular Disease Epidemiology Group examined the
incidence of acute myocardial infarction in these two provinces.”” Nova Scotia experiences one
of the highest rates of ischemic heart disease death in Canada while Saskatchewan has one of the
lowest. The incidence of fatal and non-fatal cases of acute myocardial infarction was estimated
by linking hospital discharge records with the Canadian Mortality Database®’ The study
demonstrates a higher incidence rate and lower survival rate of acute myocardial infarction in
Nova Scotia, which appears to account for the higher death rate in that province when compared
with Saskatchewan (Figure 14; Table 5).”” Incidence and mortality rates decreased and survival
rates increased in both provinces between 1977-85.2 The exception is the rate of fatal first acute
myocardial infarction in men, which increased in this interval. To further explain changing
mortality rates, data regarding cardiovascular disease incidence are needed from other provinces
and for more recent penods.

The World Health Organization's Monitoring the Trends and Determinants of Cardiovascular
Disease (MONICA) project is an international cardiovascular dlsease survelllance study covering
a total population of more than 15 million people in 41 centres™ To explain intenational
cardiovascular disease trends, data regarding death and incidence rates, risk factor profiles and
medical care are being collected in each centre using a standardized methodology. The
population of Halifax County, Nova Scotia is one of the population groups being studied *
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TABLE 5

Survival Rates (Percentage) for Hospitalized Patients Experiencing
an Acute Myocardial Infarction in 1981

DAY(S) AFTER YEAR(S) AFTER
AGE NUMBER AMTI' EPISODE AMI EPISODE
G
ROUP 1 14 H 5
Nova Scotia
Males 25-54 341 96.5 903 87.4 86.2
55-74 805 97.0 86.0 78.6 743
Females 25-54 64 984 87.5 84.4 81.3
55-74 370 86.3 824 743 719
—,
. Saskatchewan '
Males 25-54 295 949 898 929 29.8
55-74 "B64 94.6 855 809 756
Females 25-54 57 91.2 - 842 84.2 84.2
55-74 353 83 8 873 75.6 70.5

1. AMI = Acute Myocardial Infarction

.
PYaR T

. SOURCE: The Nova Scotia-Saskatchewan Cardiovascular Disease Epidemiology Group,
Can J Cardiol 1992;8:253-8"
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Every fatal and non-fatal case of acute myocardial infarction is validated and documented mn a
registry.

4. DISABILITY FROM LARDIOVASCULAR DISEASES

About 20% ofydisability pensions paid by the Canada Pension Plan in 1992 to individuals up to
age 65 were for cardiovascular diseases, second only to payments for musculoskeletal disability
(34%)." This proportion has been decreasing by approximately 1% per year in recent years.
Sixty percent (60%) of the cardiovascular diseases-related pensions are for ischemic heart disease,
of which heart attack is only a small proportion (2.4%) while 20% of the cardiovascular diseases-
related pensions are for stroke.?

5 UTILIZATION OF HEALTH SERVICES
5.1 Hospitalization

Cardiovascular diseases have a significant impact on Canada's health care system. In fiscal year
1991-92, they accounted for 455,000 (12%) hospital admissions which is an increase from
426,000 admissions in 1989-90 (Figure 15).' Of the admissions, 38% were for ischemic heart
disease, including 12% for acute myocardial infarction, 15% for stroke and 47% for other
cardiovascular diseases.'

More than 19% of all patient days in hospital, a total of 8 million in 1991-92, were for the
treatment of cardiovascular diseases.'® For men and women respectively, 40% and 46% of these
cardiovascular disease patient days result from stroke, 27% and 20% from ischemic heart disease
and 11% and 6% from heart attacks. Thus, although stroke is responsible for only 19% of
cardiovascular disease mortality, it accounts for nearly half of the patient days in hospital
attributable to cardiovascular diseases.

Patients with cardiovascular diseases have a longer length of stay (17.5 days) that the average
for all causes (11.4 days) with striking differences between the young (35-64 years) and older
(65+ years) age groups (10.0 days versus 22.4 days, respectively). The average length of hospital
stay i1s 14.5 days for men and 21.3 days for women. This difference may reflect the older
average age of women who experience cardiovascular diseases and the greater proportion of
women suffering from stroke.'

5.2  Physician Consultation

It is estimated that in 1994 Canadians made 264 million visits to physicians®® Nearly ten
percent {9.9%) of these visits were for cardiovascular diseases (Table 6). Of these cardiovascular
disease-related visits, half (50%) are for the management of high blood pressure, 25% for
ischemic heart disease, and 25% for other cardiovascular diseases.?® Of those for ischemic heart
disease, 59% of visits are for acute myocardial infarction and 41% for angma.

Heart Disease and Stroke in Canada 25






FIGURE 15

Hospital Days for Major Causes
by Sex, Canada, 1991-92

Days X 1,000,000
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; i
SOURCE: Laboratory Centre for Disease Control, Health Canada
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TABLE 6

Numbers and Percehtage Physicians Visits per Diagnostic Category'
: -« L Canada, 1994

! Estimated
- Diagnostic Category (ICD-9) : . Number - Percentage
- (Millions)
Respiratory Diseases (460-519) - 365 13.8
Cardiovascular Diseases (390-459) 26.0 99
Central Nervous System Disorders (320-389) 21.2 8.0
Mental Disorders (290-319) _ 221 84
Musculoskeletal Disorders (710-39) 20.3 7.7
Injury & Poisoning (800-999) : 15.5 59
Genito-Urinary Diseases (580-629) ' 15.5 59
Skin Diseases (680-709) 133 . 5.0
Digestive Diseases (520-79) , ' 123 4.7
Endocrine/Immune Disorders (240-79) 14.1 53
Infective/Parasitic Diseases (001-139) 10.7 4.1
Neoplasms (140-239) 8.3 32
Other Categories : 482 18.3
| " TOTAL 263.9 100
L. Percentage drawn from the Canadian Disease and Therapeutic Index of IMS Canada.

The database is comprised of self-reported practice pattems of a representative sample
of 652 office-based family physicians and specialists throughout Canada surveyed four
times per year.

SOURCE: tntercontinental Medical Statistics (IMS) Canada
Canadian Disease and Therapeutic Index, Year Ending 1994
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3.3 Ischemic Heart Disease-Related Procedures

The rates of both coronary artery bypass (CAB) surgery and angioplasty have increased
substantially during the past decade (Figure 16). A total of 15,034 CAB surgical procedures
(52.9 per 100,000 population) and 14,299 angioplasties {50.3 per 100,000 population) were
performed in Canada in the 1992-93 fiscal year.! In Canada in January 1990, 4,495 patients were
awaiting CAB surgery and 852 awaiting angioplasty. The average waiting time was 22.6 and
11.0 weeks respectively for these procedures.***

There is considerable vanation in the cost for CAB surgery. For example, at the Vancouver

General Hospital in 1989, total inpatient costs for CAB surgery were found to vary from $10,982

to $33,676 per case (mean $14,328). Costs tend to increase with the patient's age and the number

of vessels grafted. The change in the mean age of CAB patients from 52.2 to 61.1 years between
1975 and 1985 may account, in part, for the cost increase observed in that decade.”

5.4  Utilization of Pharmaceuticals

Prescription drugs for the treatment of cardiovascular diseases are estimated to account for 12.6%
of the total 220 million prescriptions dispensed in Canada in 1994 (Table 7). Calcium channel
blocking agents are the most frequently prescribed class of drug, comprising 26.7% of the
estimated 27.8 million prescriptions dispensed for the treatment of cardiovascular diseases. This
is followed by angiotensin converting enzyme inhibitors (22.5%), beta-blocking agents (22.3%),
vasodilators (12.3%), digitalis preparations (8.4%), and other agents (6.5%). Diuretics, most of
which are utilized in the treatment of cardiovascular diseases, account for a further small
percentage (4.5%) of prescription drugs dispensed in Canada. During the past five years, the use
of calcium channel blocking agents and angiotensin converting enzyme inhibitors has increased,
whereas that of beta-blocking agents, vasodilators, digitalis preparatlons and diuretics has
decreased "

6. ECONOMIC IMPACT OF CARDIOVASCULAR DISEASES

Cardiovascular diseases have a significant economic impact in Canada as measured by direct
costs.?’ Direct costs refer to the value of resources actually expended that could have been
allocated elsewhere in the absence of disease.

Cardiovascular diseases were the most expensive disease category in 1993 accounting for $8.3
billion or 16% of the total direct costs of illness*' Figure 17 illustrates the total direct costs for
each diagnostic category.

The sources of the direct costs of cardiovascular diseases are illustrated in Figure 18. Direct
costs are comprised of those for hospital expenditures, medical care, drugs, research, and pensions
and benefits. Hospital care was the most expensive direct cost component ($5.2 billion) for
cardiovascular diseases. Cardiovascular diseases contributed 8.4% ($900 million) to the costs of
medical services provided by physicians across Canada. About 22% of the total cost of drugs
distributed to the Canadian consumer through drug stores and hospitals was spent on drugs for
the treatment of cardiovascular diseases ($1.6 billion). Cardiovascular disease research accounted
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FIGURE 16
Coronary Bypass Surgery (CABS) and .
Angioplasty, Age-Standardized Rates, per 100,000

; Canada, 1982-1993*
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Source: Canadian Centre for Health Information, Statistics Canada
*1993 refers to fiscal year 1993/94, etc.
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TABLE 7

Pharmaceutical Prescriptions Dispensed by Type of Drug’,
Number and Percentage, Canada, 1994

Estimated A
Type of Drug - ‘ Number Percentage
(Millions)
Cardiovascular 27.8 12.6
Anti-infectives 26.7 12.2
Psychotherapeutics . 21.6 98
Analgesics _ 18.9 - 8.6
Hormones | : 16.7 7.6
Contraceptives 9.1 .42
Diuretics ' : 85 ' 39
Antiarthritics 9.8 -, 45
Others 80.5 36.6
TOTAL 220.0 | 100.0
1. Data drawn from the Canadian Compuscript Audit of IMS Canada. The database is

comprised of the dispensing pattems of a representative sample of 1500 retail
pharmacies throughout Canada collected on a continual basis.

SOURCE: Intercontinential Medical Statistics (IMS) Canada i |
Canadian Compuscript, Year Ending December, 1994

e VP

30 N : + Heart Disease and Stroke in Canada







B L

o

Injuries
Respiratory
Musculoskeletal

Digestive

Cancer

Mental Disorders
Pregnancy

Well Patient Care
Genitourinary

Nervous éystem
lll-defined

Endocrine & Related
Skin Diseases
Infectious / Parasitic Disease
| Perinatal Conditions
Others

Congenital Anomalies

Biood Diseases

Figure 17
Direct Costs of Illness by Disease Category,

1
0.9
0.6
0.5
0.3
0.3

~Canada, 1993

' Billions

Cardiovaécuiar..

B 4.2
3.8

27
2.4
2.4
1.9

8.3

2

4 6 8

SOURCE: Laboratory Centre for Diseasé Control, Health Canada

10

Heart Disease and Stroke in Canada

31






Figure 18 2

Direct Costs of Cardiovascular Diseases, $Millions (%)
Canada, 1993
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SOURCE: Laboratory Centre for Disease Control, Health Cénada
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for the expenditu:re‘of $65 million. Combined total net payments for disability pension and
workers compensation payments for cardiovascular diseases were $519 million.

The categories of stroke and.ischemic heart disease accounted for 40.9% of the total direct cost
of cardiovascular diseases. They represent 11.4% of the total hospitalization expenditure for all
disease categgries, $35.5 million for pharmaceuticals; and more than one quarter ($16.7 million)
of the cardiovascular disease research costs. Ischemic heart disease alone accounted for almost
one third ($270 million) of the cardiovascular disease medical cost. Approximately 28 billion
dollars of the total direct costs of illness in Canada for 1993 cannot be classified by disease

category. As a result, these numbers may underestimate the true economic impact of
cardiovascular diseases.

Other costs play a significant role in the economic burden of illness in Canada. Indirect costs
include the value of lost productivity due to illness or disability, and the loss of future eamings
due to premature death. Although indirect costs are currently not available, their impact on total -
costs is significant.

A RISK FACTORS FOR 4CARDI0VASCULAR DISEASES
7.1  Risk Factors for Ischemic Heart Disease

Considerable research has identified the major risk factors for ischemic heart disease.> Some
factors such as family history of premature ischemic heart disease, age and male sex are "non-
modifiable”. Others such as smoking, elevated blood cholesterol, high blood pressure, physical
inactivity, diabetes and obesity are considered "modifiable” through individual behaviour change
or treatment. There are other risk factors, not yet well defined, which may contribute to ischemic
heart disease (Section 7.1.7).®

As part of the Canadian Heart Health Initiative,* the prevalence of risk factors in Canadian adults
has been determined using a standardized methodology.” Survey data were obtained from 23,251

Canadians between the ages of 18 and 74 and the results from ten provinces have been
reported.’®*’

For the major risk factors of smoking and high blood pressure, there is a definite east to west
gradient, with eastern provinces demonstrating a higher prevalence than western provinces (Table .
8). The exceptions are high blood pressure in Quebec and smoking in Ontario, which have the
lowest respective rates for these risk factors. There is a similar but less striking trend for
sedentary life style and obesity, but relative uniformity of risk from elevated blood cholesterol.

71.1 Smoking

In the Canadian Heart Health Surveys,” the prevalence of smoking was highest in Atlantic Canada and
Quebec. Ontario and Saskatchewan had the lowest rates for those aged 18 - 74 (Table 8). Smoking was
highest in the 18 - 34 age group (Table 9).

Heart Disease and Stroke in Canada ) 33






s{aaang Y[eoH 1MUY :w:ﬁ:au G661 EpEUED YA ‘sysrY ) Juranpay :ypjedy jdedy pue suipeur) :JIUNOS
813005 BAON 10J P319a[[00 10U UOTIEILIOJUI $310qEl(] ‘paprodar-Jias 01

(w U1 jgB1eH /8y ™ 1gSrom = Xopu] ssE Apog) 1240 S0 L7 < XepuU] SSEW APOE 6

Aoams oy Furpasard yuuow sy Butmp Yeam € 3000 s8] )8 SUIM NSl Suimp sanoe A[jeorsAqd jou sjuepuodsay g

Afiewn 7' < [2A3] [oxaysajoyo wseld [0 L

wierBoid uonjonpar-gBiam Io 191p PJOLUSaI-I|es € ‘UOHESIPaW Yiim pajesl Smeq Jo 8 ww g < smssaid oloElq 9

Aep 1ad sopa1edro-glow Jo suQ g

Jo12)s3j0Yd poojq pajeaste pue amssaid poojq Y3y ‘Buryouwrs se[nBal Jo suo ueq) 30N P

] soliojIUa] JSomyuioN pue Alojiua] uoyny Supnjoxg g

“ {(IN) pusjpunojmoN ‘(3d) PHE|S] piempg 39Ul

{(SN) 005 BAON ‘(AN owsurug maN (Dd) 9999nD (NO) OHEUO ‘(HIN) ¥qONUEN ‘(S) UEMYOIEISES (dv) sueqiy (0d) slqumio) gsiud 7

uonjemndod ueiprue) 9g61 ©) PeZIPIEpUE)S Xas pue a8y 1|
v 9 ¥ - 9 s | v | s s| s| ¥ _ SR EIT
1€ v Lt 9t 9¢ | 8T 1€ 9t ¢t £ LT ‘ tmﬁuén_o
Lt ‘ R:1% 144 [44 St LE 6t 134 e LE 6C . L1418 o1 Arejuapog
o $10308] {su BP0
44 £y 94 144 9% 8y ov v | LE Ly (0391531072 pOO[q PajeAad
Sl zz | oz | el | 61 | €1 | LU | 9v | 91 | Si| €l ;2mssaid poojq YSTH
LT 33 67 | ec| 1€ | ze| €¢ | sz} vT | LT ]| ST Sunjows remdoy
£9 69 $9 69 L9 LS 9 (44 19 8¢ 68 /101083 Jsu Jofewn 9uo Jse3] 1Y

(%) () | () | (W] )| ()| (%] (%) | ()| (%) | (%) |

cEpeue) AN ad SN| N | Od] NO | GIN| MS | 4V | D4 s10)oeq WS

SHINJAOUd

,Z661-9861 ‘epeuE)
DWA0IZ AQ ‘S10)08] HSIY PARNPS Pim
y.-81 Pady uoyendog Jo (9;) I3eIURG
8 A'TAdV.L

Heart Disease and Stroke in Canada

34






TABLE 9

Prevalencefof Cardiovascular Diseaée Risk Factors!
...«(Percentage of Individuals)®

[MaLes AGE GROUPS

Risk Factor' ) .| 18-24 | 25-34 | 35-44 | 45-54 | 55-64 | 65-74 | TOTAL
Smoking’ 1 33 35 32 31 22 16 30
High Blood Pressure* y) 9 15 25 33 27 16
’ -

Eleva?teil Blood Cholesterol 14 34 58 65 61 65 48
Obesity | | 8 | 2m | 37| as | a7 | 30 35
One or More Risk Factors 39 57 2 10
Two or More Risk Factors’ 80 80 64

5 17 28 34 30 24 22

R EEEEE————————...S

FEMALES ) ’ AGE GROUPS
Risk Factor 18-24 | 25-34 | 35-44 | 45-54 | 55-64 | 65-74 TOTAL
Smoking? i 32 34 33 26 18 12 28
High Blood Pressure’ 1 3 6 19 32 38 13
Elevateii BlOOd ChOlCStEl'Ols 18 23 31 60 g1 80 43
Obesity _ 13 19 27 32 42 45 27
One or More Risk Factors’ 4l o s ; o
Two or More Risk Factors’ 4 4 8 89 63

6 9 14 28 36 37 i9

Age standardized to 1986 Canadian population

Prevalence in all Canadian provinces excluding Ontario

Regular cigarette smoker: one or more cigarettes per day -

Diastolic blood pressure > 90 mmHg and/or pharmacologic or non-pharmacologic treatment
Total plasma cholesterol > 5.2 mmol/L

Body Mass Index > 27; Body Mass Index = Weight in kg/(Height in meters)’; data includes
Ontario . o

7. Major risk factors: regular smoker, high blood pressure, elevated blood cholesterol

ARl

SOURCE: Canadian Heart Health Surveys: A Profile of Cardiovascular Risk. Can Med
Assoc J 1992;146:1969-2029 3540424853 | :
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Smoking is believed to account for up to 17% of deaths from cardiovascular diseases.” Thirty-
one percent (31%) of Canadians over the age of 15 are regular cigarette smokers (one or more
cigarettes per day). As reported in the Survey on Smoking in Canada 1994, there has been no
real change in the overall prevalence of smoking since 1986.%

There is little difference in the overall smoking rates between the sexes (34% for men versus
32% for women).** In 1981, 40% of men in the age group 15-19 were smokers. This rate
decreased to 20% in 1991. Similarly for young women, the rate declined from 42% in 1981 to
21% in 1990. Since then, the rates have increased steadily to 26% for men and 29% for women
in 1994% The number of cigarettes smoked, i.e. the consumption, but not the number of
- smokers has declined for young women, but not for young men.

71.2 Elevated Blood Cholesterol

A 2% decrease in ischemic heart disease has been associated with a 1% lowering of blood
cholesterol in middle aged men.*' Forty-eight and forty-three percent (48% and 43%) of men and
women respectively, have elevated total plasma cholesterol (> 5.2 mmol/L) (Table 9).”’* In men,
there is a rapid increase in prevalence of elevated total cholesterol from age 18 to 44, whereas
in women, the rise is more gradual until age 44 when it increases dramatically to.exceed the rate
of men at age 55. ‘

Elevated low density lipoprotemn cholesterol (LDL-C) and decreased high density lipoprotein
cholesterol (HDL-C) are more precise indicators of ischemic heart disease risk than total blood
cholesterol.** Measurement of these lipid fractions may identify additional people at risk and at
the same time prevent the entry into treatment of individuals who have elevated total cholesterol
but low LDL-C and high HDL-C. Forty percent (40%) of men and 32% of women have elevated
LDL-C (> 3.4 mmol/L) and 13% and 4% of men and women respectively, have depressed HDL-
C levels (< 0.9 mmol/L).* While elevated LDL-C and low HDL-C are risk factors for ischemic
heart disease in both men and women, a consistent association between high triglyceride levels
and ischemic heart disease has been found only in women. In general, when HDL-C is taken
into account, triglyceride levels do not improve the prediction of cardiovascular diseases.
However in women with low levels of HDL-C, high triglyceride levels have been associated with
increased risk of ischemic heart disease

7.1.3 High Blood Pressure

High blood pressure is an independent risk factor for cardiovascular diseases.”’ Fifteen percent

(15%) of Canadians have high blood pressure, that is, have a diastolic blood pressure > 90 mmHg and/or
are undergoing treatment (Table )37 -

At age 18, 2% of men and 1% of women have high blood pressure (Table 9). From that age on
among men, there is a steady increase in the prevalence of high blood pressur¢ until age 64 after
which a decrease is observed. Among women, the increase in prevalence is steady to age 74.
After the age of 55, the prevalence of high blood pressure 1s“greater among women than men.

Twenty-six percent (26%) of individuals with high blood pressure are unaware of their condition.
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Of those aware, only 57% are treated and controlled, that is, have a diastolic blood pressure <
90 mmHg. Women are generally more likely than men to be aware that they have high blood
pressure, and more likely to have their blood pressure under control if it is treated.’’*®

B

7.1.4 Physical Inactivity

Physical inaétivity is recognized as a major risk factor for ischemic heart disease.® The 1988
Campbell's Survey of the Well-Being of Canadians is part of a longitudinal study examining
physical activity and health pattems of Canadians.” With regard to total energy expenditure,
43% of Canadians are considered inactive in their leisure time with women more likely to be
inactive. There is a general decline in activity with age except for Canadians over 65 who are
more active than those in the 45-64 age group. During the past 20 years, however, the Canadian
population has become generally more active.’®*"*

The Canadian Heart Health Surveys show that sedentary lifestyle is an important risk factor
(Table 8). Almost half of individuals aged 18 - 74 in Newfoundland have a sedentary lifestyle;
over 40% of those in the other Maritime provinces also exhibit this nisk factor. British
Columbia has the lowest percentage (29%) of sedentary individuals.

7.1.5 Diabetes Mellitus

Overall, 4% of Canadian men and 5% of women report having diabetes mellitus®” This
prevalence ranges from 1% in the youngest (15-34 years) to 12% in the oldest (55-74 years) age
groups among men and from 3% to 9% among women respectively.®

“Taven

7.1.6 Obesity

Obesity, especially abdominal obesity, is associated with an increased risk of ischemic heart
~ disease.”** Thirty-one percent (31%) of Canadian adults are obese (Body Mass Index - BMI
227) (Table 8) with the prevalence being greater among men than women (Table 9).°™** With
age, the prevalence of obesity increases in both men and women. Yet, for men a decrease is
observed following age 65 so that in the 65-74 age group there are more obese women than men.

With increasing obesity there is a rise in the prevalence of an abdominal distribution of fat as
measured by waist-hip circumference ratio. A waist-hip ratio of 0.9 for men and 0.8 for women
is an indication of abdominal obesity. More men (50%) than women (34%) have abdominal
obesity with the prevalence also increasing with age.’™*

Obesity and an abdominal fat distribution are associated with an increased prevalence of diabetes,
high blood pressure and elevated plasma cholesterol. The prevalence of high blood pressure, for
example, is more than doubled among individuals with abdominal obesity.*

7.1.7 Other Factors

Recent research suggests that a number of other factors may play a role in the development of
cardiovascular diseases. These factors include altered thrombogenic, inflammatory and
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immunologic responses, dietary iron ‘and psychosocial factors. Biological antioxidants such as
beta carotene, ascorbic acid, vitamin E and selenium may have a protective effect. Further work
is required before recommendations can be made regarding these factors.®

7.1.8 Multiple Risk Factors

The hallmark of cardiovascular disease risk is the synergistic effect of more than one
cardiovascular disease risk factor on overall cardiovascular disease risk. Even moderate
elevations in more than one risk factor may increase cardiovascular disease risk.*®

Sixty-four percent (64%) of Canadian adults have one or more of the cardiovascular disease risk
factors (high blood pressure, elevated blood cholesterol and regular smoking) (Tables 8 and 9).*™”
The prevalence of at least one risk factor increases substantially with age until it reaches a
plateau in men at age 45 and in women at age 55. Eighty-five percent (85%) of Canadian adults
age 65-74 have at least one major risk factor. Men, aged 45-54 and women, aged 65-74 years
of age have the highest occurrence of two or more risk factors (34% and 37% respectively)
(Table 9). :

71.9 Public Knowledge on Causes of Cardiovascular Diseases

More than 90% of Canadians recognize that cardiovascular diseases are preventable. However,
the majority do not recognize the specific risk factors (Table 10).**” Smdking was one of the
most commonly reported risk factors associated with cardiovascular diseases and was reported
more often by smokers than by non-smokers.*’

7.1.10 Socioeconomic Status and Risk Factors

Prevalence and awareness of tisk factors varies with socioeconomic status. Canadians with a
lower level of education (a proxy measure of socioeconomic status) are more likely to have nisk
factors for cardiovascular diseases (Table 11)" yet are less likely to identify these as risk factors
(Table 10). Lower and upper socioeconomic groups differ most noticeably in their awareness of
high blood pressure and elevated blood cholesterol as nisk factors.

7.2 Risk Factors for Stroke

Risk factors for stroke can be divided broadly into two categories: non-modifiable and
modifiable. The non-modifiable risk factors include the patient's age and a family history of
stroke. The presence of diabetes is associated with an increased risk of stroke, however it 15 not
clear whether optimal diabetic control can result in a decrease in stroke incidence.

The important modifiable risk factors for stroke are high blood pressure, smoking, physical
inactivity, presence of atrial fibrillation and a previous transient ischemic attack (TIA).*®

e VB
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TABLE 10

Percentage of Individuals Mentioning Selected Risk Factors

as Causes-of Heart Disease by Years of Education’”

A

h)

“ YEARS OF EDUCATION
MEN WOMEN TOTAL
RISK FACTOR <6 | 7-12|>12]| <6 |7-12{>12
Smpking . 34 48 48 32 46 49 47
High Blood Pressure 7 18 20 11 21 24 20
Elevated Blood Cholesterol | 12 25 28 | 12 24 29 25
Ob_esity 20 28 31 18 35 - 36 31
Lack of Exercise 20 38 56 16 35 52 40
Stress 28 37 46 30 44 54 44
r— "
1. Data from all Canadian provinces excluding Ontario

C2. Age standardized to 1986 Canadian population

SOURCE: MacDonald, et al. Can Med Assoc J 1992;146:2021-9%7
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. | TABLE 11

Percentage of Individuals with One or More Major
" Risk Factor' by Years of Education®’

E
YEARS OF EDUCATION
MEN WOMEN
Age <6 7-12 > 12 <6 7-12 >12
(years)
18 - 24 69 50 28 48 - 48 35
@ 24 - 34 79 67 48 55 56 42
35-44 75 76 68 84 59 48
45 - 54 78 84 77 92 75 67
55 - 64 76 79 82 90 86 89
65 - 74 78 80 82 86 89 92
TOTAL 77 72 58 ' 86 : 67 53
1. Major risk factors: smoking, high blood pressure, elevated blood cholesterol
2. Data from all Canadian provinces excluding Ontario :

3. Age standardized to the 1986 Canadian population

B LN
P D

o SOURCE: ‘MacDonald ef al. Can Med Assoc J. 1992;146:2021-97
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7.2.1 High Blood Pressure

High blood pressure remains the number one preventable risk factor for stroke with an estimated
56.4% (men) and 66.1% (women) of stroke attributable to this factor.”® The overall age-adjusted
risk of stroke among hypertensives compared to normotensives is 3.1 for men and 2.9 for women.
The risk of stroke increases with both increasing systollc and diastolic pressures.

Recent evideri(:,e indicates that isolated systolic hypertension is a major nsk factor for stroke n
the elderly.®® Isolated systolic hypertension is defined as a systolic blood pressure of 160 mmHg
or over and a diastolic pressure of less than 90 mmHg. Isolated systolic hypertension may be
present in approximately 30% of women and 10% of men over the age of 80. There 1s good
clinical evidence that treating such isolated systolic hypertension in those 60 years of age and
over will decrease the incidence of stroke. Therapy also slows progression of carotid artery
narrowing secondary to atherosclerosis.®

7.2.2. Smoking

Cigarette smoking remains a common risk factor for both ischemic heart disease and stroke.®*
The Honolulu Heart Program showed that cigarette smoking significantly increased the risk of
stroke, intracerebral and subarachnoid hemorrhage as an independent nsk factor. The risk i1s dose
related with smoking more than 25 cigarettes per day conferring the highest risk. A recent
analysis of 32 separate studies showed smoking to be a significant independent contributor to
stroke incidence in both sexes and at all ages.” The risk of stroke was approximately 50%
higher in smokers than in non-smokers and rose substantially with the number of cigarettes
smoked per day in both men and women.

Based on the data frém the Nurses Health Study and Framingham Study, cessation of smoking
is followed by a reduction in risk 'of stroke to baseline over a remarkably short time. The risk
of stroke falls to approximately 50% within one year and reaches the levels of those who have
" never smoked within five years.* There appears to be no age related effects as there is a
decrease in risk with smoking cessation in both young and older individuals.

7.2.3 Atrial Fibrillation

Heart disease is a common risk factor for stroke. The presence of atherosclerosis in the coronary
arteries increases the risk of similar disease elsewhere, including the cerebral circulation.
Unfortunately, there is no clear evidence that treating the cardiac condition aggressively leads to
a decrease in risk of stroke.

Recently, several studies have shown conclusively that the risk of stroke in patients with
untreated atrial fibrillation is very high.®*%’ This may reach 7% per year in patients who, in
addition to atrial fibrillation, also have a previous history of embolic disease, hypertensive heart
disease, a previous history of congestive heart failure or echocardiographic evidence of a left
atrial abnormality. Atrial fibrillation is a common problem occurring in up to 10% of patients
over the age of 75. Proper assessment and careful use of anticoagulants or antiplatelet agents can
significantly decrease the nsk of embolic stroke.
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724 Transient Ischemic Attack

Patients who have had a recent TIA or a completed stroke are at a very high risk of a subsequent
stroke.® This is dependent on the degree of carotid stenosis and the presence of associated risk
factors. In patients with bilateral carotid stenosis, the risk may be as high as 39% in the first 18
months.® This risk is highest immediately after the event and then slowly decreases thereafter.
In most patients, the stroke is secondary to thrombus formation in the carotid artery with
subsequent distal embolization. Infrequently, an episode of hypotension in the presence of critical
carotid stenosis may result in an infarction in the same arterial territory. Recognition of TIA 1s
important because treatment can significantly decrease the risk of recurrence of stroke.®””

7.2.5 Physical Inactivity

Leisure time activity and work-related vigorous physical activity have been shown to lower the
incidence of cerebrovascular disease. Although most initial evidence was related to heart disease,
there are now some data which show that increasing activity also leads to a decrease in the
incidence of stroke.” Underlying mechanisms, though not fully understood, are likely
multifactorial. Exercise has a beneficial influence on associated risk factors. Thus physical
activity may help reduce elevated blood pressure and improve weight loss and the LDL-C to .
HDL-C ratio. Exercise is also associated with a beiter lifestyle that includes non-smoking,
improved eating habits and maintenance of 2 healthy body weight.”
. R,

726 Other Risk Factors

Other risk factors for stroke include an increased hematocrit, fibrinogen, obesity, alcohol
consumption and lipid abnormalities. The risk of stroke in these conditions may be increased
although the exact relationship between such risk factors and stroke remains controversial. **

8. PREVENTION OF CARDIOVASCULAR DISEASES
8.1 Opportunities for Prevention .

It has been estimated that 54% of the decline in ischemic heart disease mortality observed in
North America in recent decades may be due to changes in lifestyle, 39.5% may be the result of
medical intervention and the remainder (6.5%) unexplained.'®** Studies in Canada and the United
States estimated that as much as 30% of cardiovascular disease mortality is attributable to high
blood pressure, 19% to diabetes, 17% to smoking and 15% to elevated serum cholesterol.*®

Optimal prevention requires the use of primary, secondary and tertiary prevention strategies.
"Primary” prevention, by risk factor modification, can reduce disease incidelig:e; "secondary”
prevention, through early identification and management of the disease sta es, ¢an increase
survival, "tertiary” prevention, through the rehabilitation from established disease, can further
reduce disability and suffering and so enhance individual qualisy .of life.

Primary prevention of cardiovascular diseases involves a three-pronged strategy that includes:
a general population approach; a targeting of those at high risk; and the management of

~ +
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psychosocial determinants of cardiovascular diseases.**’ Within Canada, the differences in
incidence and mortality rates .that are observed between provinces leads one to believe that
opportunities exist for enhanced prevention.” Internationally, the Stanford Five City, the North
Karelia, Heartbeat Wales and6thei- projects have demonstrated convincingly that effective
cardiovascular disease prevention can result from programs that are community-based and are
targeted -at both the general population and to individuals at 'high nisk' of cardiovascular
diseases.?&?'?.?&;??

82 The Role of Research -

Although cardiovascular diseases constitute one of the major health problems in Canada, funding
allocation for research ($65 million, 1993) does not reflect this, and lags behind that for
endocrine disorders ($89 million) and cancer ($67 million).* :

Death rates from cardiovascular diseases are declining, while the economic costs of

“cardiovascular diseases are increasing. The challenge is not only to improve the quality of care
and quality of life of diseased individuals but also to reduce the incidence of the disease S0 as
to minimize its social and economic costs.

8.3 The Canadian Heart Health Initiative

A national approach to heart health developed from the broad consultations carried out by the
Federal-Provincial Working Group on Cardiovascular Disease during the mid-1980s is known as
the Canadian Heart Health Initiative. With the collaboration of numerous interested health and
non-health sectors, a cgnsensus was developed on strategies for cardiovascular disease prevention
in Canada. The report of the working group, Promoting Heart Health in Canada® recommended
an integrated multi-factorial approach toward the prevention or control of risk factors by
.achieving environmental changes favourable to heart healthy lifestyles.

Promoting Heart Health in Canada serves as the policy blueprint for the Canadian Heart Health
Initiative (CHHI). The report's strategic options - public health system leadership; community
programs; intersectoral coordination; access to health services; public education and information;
and monitoring, evaluation and research - have been adopted as CHHI strategies. This Initiative
is a partnership between Health Canada and the provincial Mmistries of Health, in collaboration
with the Heart and Stroke Foundation of Canada®* The CHHI accommodates the fundamental
principles of health promotion as described in Achieving Health For All: A Framework for
Health Promotion.®

The main agents of the CHHI are coalitions at national, provincial and community levels. Four
phases of the Initiative have been planned. '

The first phase, a cardiovascular disease risk factor survey in all 10 provinces, has been
completed.’’

The second phase, currently in progress, involves the development of a national database and the
implementation of demonstration heart health programs in each province. The national database

Heart Disease and Stroke in Canada , 43






documents the Canadian and prdvincial risk factor profiles as well as the levels of knowledge and
awareness of cardiovascular diseases. This database is proving to be instrumental in planning
appropriate interventions that will meet the specific needs of Canadian communities. Programs

underway include: public and professional education, worksite programs, school health and
public policy development. ‘

Evaluation of these programs and of the Initiative as a whole comprises the third phase. This
will determine the effectiveness of these efforts and demonstrate health promotion opportunities
to other Canadian communities. '

Diffusion of interventions to communities across Canada is the fourth phase which is envisioned
to start in a systematic manner after 1995.

The Heart and Stroke Foundation of Canada and its affiliated provincial foundations play a major
role in the prevention of cardiovascular diseases in Canada through their substantial support for
research, professional education and such public education programs as Jump Rope for Heart,
Know Your Blood Pressure by Heart, and the Heart Smart restaurant and cooking programs.

8.4 International Heart Health

The Victoria Declaration on Heart Health, issued in May 1992 by thgqf\dvisory Board of the
International Heart Health Conference, Victoria, British Columbia, calls upon all professionals,
organizations, governmental agencies, communities and individuals to join in a partnership of
policy development and program implementation towards heart health promotion and
cardiovascular disease prevention.™

Using a public health approach to eliminate or reduce risk factors, the Declaration proposes a
"four cornerstone approach” to heart health that would extend the benefits of prevention and
treatment to all individuals and populations: the promotion of healthy dietary habits; a tobacco-
free lifestyle; regular physical activity; and a supportive psychosocial environment.

The Declaration states that cardiovascular diseases are largely preventable. Through scientific
knowledge and study ischemic heart disease and stroke can be reduced significantly.” This will
necessitate achieving international support for heart health policies that create environments
supportive of a healthy lifestyle. It will require education of the public, the involvement of
communities in health promotion activities, the encouragement of employers to create heaithy
work environments and the creation of cardiovascular disease monitoring systems. The
development and nurturing of parmerships will be essential to the achievement of these common
goals. ' "

K

"
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9. CARDIOVASCULAR DISEASES IN WOMEN
Vichi Bernstein, MD, University of British Columbia
Michélle Robitaille, MD, MPH, Hopital Laval, Québec
Michéle Turek, MD, FRCPC, Ottawa General Hospital
Andreas Wielgosz, MD, PhD, FRCPC, Ottawa General Hospital

While it is bééomhg more appreciated that women are vulnerable to cardiovascular diseases,
albeit with a later age of onset than men, it is not widely known that nearly as many women as
men die each year from cardiovascular diseases in Canada (Table 1). Since the 1960s, mortality
from cardiovascular diseases has been declining in women of all ages. However, the increase
in smoking consumption by younger women raises concerns about an increased burden of disease,
particularly of cardiovascular diseases in the years to come.®

9.1 Risk Factors in Women
9.1.1 Smoking

Smoking is an important preventable determinant of cardiovascular diseases in women. Although
women in the age group 45 - 74 years smoke less than men, younger women (15 - 44 years)
currently smoke as much as men did in the early 1990s.” = Since 1991, cigarette smoking has
increased by about 5%, most notably among young women. This effect is most evident in the
Maritime provinces and Quebec.

9.1.2 High Blood Pressure

Mean levels of bloodpressure increase with age in both men and women. While high blood
pressure is more prevalent overall in men than in women, following the menopause, over a third
of Canadian women are hypertensive.** The complication rate also increases with age but
" remains lower among women than men. Compared to normotensive women, the risk of
complications is increased 5 to 6 fold among hypertensive women. Women have a higher
prevalence of the white coat phenomenon, seek medical care more frequently and are more
compliant with medication use. They also present a higher rate of weight fluctuation and are
more likely to use over-the-counter non-steroidal anti-inflammatory drugs (NSAIDs) that interfere
with blood pressure control. '

The effect of treatment is based on only a few studies involving women. Women have been
- under-represented in studies of the effectiveness of anti-hypertensive medications. In those
studies that have included women, treatment lowered the mortality in black women by 25%
(special care versus usual care, Hypertension Detection and Follow-up Program).®*® No change
however, was observed in Caucasian women. Women who participated in the Australian study
(37% of all participants) experienced a 36% reduction in total events, however, this was not
statistically significant.’® In the 1985 British Medical Research Council study, the risk of stroke
was reduced by 40% in treated women.*” Most of the available data are based on use of diuretics
and beta-blockers but not on newer treatment modalities such as angiotensin converting enzyme
(ACE) inhibitors and calcium channel blockers.
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9.1.3 Cholesterol

Total cholesterol above 5.2 mmol/L is less prevalent in women below 45 years of age than in men
of this age group.”” However, after menopause, women experience a rapid increase in total
cholesterol, reaching levels that are higher than in men by age 55. HDL-C is high in
premenopausal women and low thereafter. Hormonal replacement therapy following menopause
can influence the lipid profile: estrogens decrease the ratios of total cholesterol/HDL-C and
LDL-C/HDL-C while progestegens decrease HDL-C and increase LDL-C. This therapeutic
approach is relatively recent so we do not have sufficient information on its influence on risk
factor profiles in Canadian women. Furthermore, we are still awaiting the results of the first
prospective randomized study examining the effect of hormone replacement therapy, especially
the progestegens, on mortality from ischemic heart disease. '

9.1.4 Diabetes Mellitus

The prevalence of diabetes mellitus (5%) in women is not as high as smoking (28%) or elevated
blood cholesterol (43%), however, it is often associated with obesity (27%) and sedentary
lifestyle (85%).°™ :

The relative impact of diabetes on death from ischemic heart disease and acute myocardial
infarction is greater in women than in men.* Diabetic women suffer from ischemic heart disease
at rates similar to non-diabetic men. In studies of the prognosis following-myocardial infarction,
diabetic women have been observed to have a consistently worse outcome than diabetic men.”

9.1.5 Physical Inactivity

Physical activity has been examined in the Campbell’s Survey of the Well Being of Canadians.*
Regular aerobic activity (30 minutes or more every other day, at 50% of individual capacity or
greater) is undertaken by only 10% of women aged 20 - 64 years of age. Thirty percent (30%)
of women over 65 engaged in aerobic activity, most often walking. Only 41% of women in the
Canadian Heart Health Surveys mentioned lack of exercise as a risk factor for cardiovascular
diseases.”” Even in women with a high degree of education, lack of exercise was mentioned by
only 52% as a risk factor. Although regular physical activity .is an important strategy for
cardiovascular health, this has not yet been recognized by the majority of women nor included as part
of their lifestyle.

9.1.6 Obesity

Obesity has a clear relationship to adverse cardiovascular health consequences.”’ Results from
the Canadian Heart Health Surveys indicate that for women, mean BMI increases steadily to age
55 - 64 years of age, and then reaches a plateau. Obesity (BMI > 27) was evjdent in 27% of
women ages 18 - 74. Five percent (5%) of all women had a BMI > 35 compared to 9% of
women aged 55 - 64 and 8% of women aged 65 - 74. These results indicate that, although there
have been extensive attempts to promote healthy weights for over nearly two decades, there has
been little change in weight distribution of women.* .
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9.1.7 Hormonal Risk Factors

Oral contraceptive and estrogen replacement therapy are of special concern for women. In earlier
studies with higher hormonal dosage, the use of oral contraceptives was shown to result in a two
to four-fold increase in risk-ofsboth fatal and non-fatal myocardial infarction.*"****** However,
there is evidence that, with the use of lower dose preparations and a more careful selection of
patients in receht years, the risk is negligible.”>**”’ Since young, healthy women have a very low
risk of myocardial infarction, the absolute increase in risk is small. The risk increases, however,
with the simultaneous presence of other risk factors. Concurrent smoking and oral contraceptive
use, for example, substantially elevate the risk of myocardial infarction.?®*

Although some evidence'” suggests that there is a residual risk of myocardial infarction up to
six years after stopping oral contraceptive use, most recent analyses fail to demonstrate a
significant risk for past users.”™'"

In contrast to oral contraceptives, postmenopausal estrogen replacement therapy seems to have
a protective effect. Women who used estrogen for menopausal symptoms have one-third to one-
half the risk of fatal and non-fatal heart attacks of those who do not.!'> However, since it is
found that estrogen taken alone increases the risk of endometrial cancer, it has been
recommended that estrogen be combined with low dose progestin to decrease that risk.'"

Because of the high fatality rate attributable to ischemic heart disease, meta-analysis of several
studies indicates that a relative risk of 0.5 translates into many lives saved among estrogen users.
It is estimated that 5,250 lives are saved annually per 100,000 estrogen users in the age group
50 - 75 years or 333 lives annually for ischemic heart disease and stroke per 100,000 estrogen
users in the age group 65 - 75 years. This improvement in mortality would appear to outweigh
any deaths from other diseases potentially related to estrogens, including endometrial and breast
cancers.”.lltlli

9.2  Diagnosis of Ischemic Heart Disease in Women

Angina is the most common manifestation of ischemic heart disease in women. It appears to
carry a better long term prognosis in women than that in men.** Angiographic studies have
shown that 50% of women with angina have minimal or no obstructive coronary disease, thus
explaining the relatively benign outcome.'"® Yet as angina becomes more typical (and especially
in older women) the likelihood of disease increases.'”’ Because of the lower over-all prevalence
of ischemic heart disease in women, the predictive value of any diagnostic test is lower in women
than in men. Exercise electrocardiography has a higher false positive rate in women overall '*®
however that improves when applied to women with a higher pre-test probability of disease (post-
menopausal women, more typical angina or with resting ECG abnormalities) and can provide
similar estimates of prognosis compared to men."” Other imaging techniques, such as thallium
scintigraphy and echocardiography with exercise or pharmacologic stress have shown higher
specificity in women,'?*'*!

Heart Disease and Stroke in Canada 47






9.3  Management and Outcomes

Women with established ischemic heart disease are more likely to be disabled and to have a less
favourable outcome even correcting for increased age and other concurrent risk factors, "1
There are few data concerning specific pharmacologic therapies for ischemic heart disease n
women. Fewer women are referred for coronary angiography than men, despite having positive
diagnostic tests, acute myocardial infarction, or greater functional disability due to angina. There
is controversy as to whether or not this represents a gender bias,121239126.127.128  Both coronary
angioplasty (PTCA) and CAB surgery have similar long term survival benefits for men and
women. Earlier reports of the application of coronary angioplasty in women identified lower
success rates, increased complications and procedural mortality, however, more recent studies
indicate that this is no longer the case.'”"*® The frequency of restenosis appears to be less in
women. CAB in women is associated with a higher operative mortality and a less favourable
clinical response.’®' This excess operative mortality (approximately twice that of men) has been
attributed to smaller coronary artery size in women and may also be confounded by other
variables such as age and functional class. All told, women are less likely to undergo any of the
above invasive procedures. 1%

Non-anginal manifestations of ischemic heart disease are less common in women. Sudden death,
in particular, accounts for only 7% of all coronary events in women compared to 10% in men.*
There is a paucity of data on silent ischemia in women despite the greater frequency of
unrecognized infarction (35% versus 27% in men).” Survival after the development of heart
failure is better in women and this advantage persists after controlling for age and cause of heart
failure.'”

Acute myocardial infarction is associated with a higher mortality rate in women across all age
groups (overall case fatality rate of 32% versus 27% in the Framingham data; see also Table 6
for Canadian data).”® Women are more likely to have non-Q wave infarctions, reinfarctions,
peri-infarction strokes and congestive heart failure. Since women overall have better left
ventricular function as measured by systolic contractility, there appears to be a higher prevalence
of diastolic dysfunction, 12443

Even in the thrombolytic era, the one year mortality after acute myocardial infarction 1s higher
in women (29% versus 15% in men)."”® Thrombolytics produce a comparable reduction in
mortality for both men and women."**"**” However, women are more likely to be excluded
from thrombolytic therapy. This may be due to delays in presentation, other comorbid conditions
or increased risk of bleeding complications, particularly haemorrhagic stroke."’*"” The use of
beta blockers after acute myocardial infarction has been shown to be beneficial in women as well
as men.'® ACE inhibitors used following myocardial infarction in women also have been shown
to reduce mortality.""** The routine use of Aspirin® post myocardial infarction has not been
reported separately for women, however it is believed to be similarly effective and its use is
recommended. !

-
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9.4 Stroke

Although overall stroke mortality has been declining in Canada for several decades, strokes
remain a significant cause of déath and disability especially for elderly women (Table 2). For
women over age 75 years, the incidence of stroke may be increasing, assuming the results of a
United States stidy are equally relevant in Canada.'®

Of the various ‘types of stroke, young women appear to experience an excess of subarachnoid
hemorrhage, the least common type of stroke overall. Women are also at increased risk of stroke
when exposed to unique risk factors such as toxaemia in pregnancy, oral contraceptive use and
in the presence of conditions such as mitral valve prolapse and migraine headaches.'*

High blood pressure is the most important risk factor for stroke both 1n men and women.
Diabetes and smoking put women at greater risk of stroke than men. Female smokers have
nearly twice the risk of stroke as nonsmokers. Hypertensive smokers are at even greater nsk,
however stopping smoking alone can reduce the risk by one third.

Women are more likely to survive a stroke than men thus increasing the burden of disability.
Because more women survive into the latter decades of life, they account for the greater
proportion of disabled stroke patients occupying nursing homes.

Although interventions including endarterectomy and treatment of atrial fibrillation with aspirin
or warfarin are applied to women and presumed to be equally beneficial, their effects have been
studied largely in men.

* g
9.5 Environmental Factors

. Several studies have found that working women are healthier overall, with fewer risk factors for
cardiovascular diseases than nonemployed women. However, the issue is complicated by the fact
that the demands of the job, the degree of personal control and social support may be more
important than employment per se.'*® Although women generally fare better than men in
organizing and availing themselves of social support, they appear to be more vulnerable to a lack
of it. The stress of multiple roles, for example working more than 20 hours per week and being
a homemaker with little or no spousal support increase the risk of cardiovascular diseases.'
Hostility and depression aggravate the risk. The impact of social factors and how women react
to stresses may vary by age. More attention and research support are being allocated to these
issues in order to clarify the nature of the risk and to develop effective preventive mterventlons 17
There remains a paucity of data specific for Canadian women.

9.6 Summary

Although cardiovascular mortality continues to decline, now placing Canada in the lowest quartile
among industrialized nations, for Canadian women there is cause for concern. An increasing
number of women are beginning their post-menopausal phase of life (one third of their hife
expectancy)} when their risk of cardiovascular diseases increases. The increasing burden of
disease and disability, compounded by the effect of aging, will place significant economic
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demands on ever-straining health care and social budgets. Although cardiovascular diseases are
being prevented to a large extent and the prevalence of risk factors appears to be changing
favourably, the increase in smoking among young women cannot be ignored.

The purpose of focusing on women and cardiovascular diseases is to create an awareness of a
problem that does not discriminate according to gender. In summarising the data that exist, we
want to highlight gaps in knowledge and to identify priorities for further research. While
focusing on matters specific to women, future research should also consider important aspects
such as age, ethnicity and socio-economic factors. Evaluation of hormone replacement therapy
is needed urgently. Likewise, there is a need for more information on the effect of cardiovascular
pharmacotherapy in women, where this has not been studied adequately to date. Access to
diagnostic services, therapy and rehabilitation appears to differ by gender. The reasons for this
must be understood clearly and strategies have to be developed to ensure equitable utilization.
Many additional issues merit attention. Only by further discussion and research will we begin
to ask and probe the right questions.

e Y R
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10. GLOSSARY

ACUTE MYOCARDIAL INFARCTION: (ICD-9 410) A manifestation of ischemic heart
disease, describing a severe sudden onset of myocardial necrosis due to the formation of a
thrombus in the coronary arterisl System obstructing arterial blood flow to that section of cardiac
muscle.

/

AGE-STANDARDIZED RATES: The standardized rate represents what the crude rate would
be if the population undér study had the age distribution of the standard population. It is the
weighted average of age-specifi¢ rates applied to a standard distribution of age.

ANGINA PECTORIS: (ICD-9 413) A symptomatic manifestation of ischemic heart disease,
describing a severe squeezing or pressure-like thoracic pain, brought on by exertion or stress.

CARDIOVASCULAR DISEASES: All diseases of the circulatory system classified according
to ICD-9 390-459. They include acute myocardial infarction, ischemic heart disease, valvular
heart disease, peripheral vascular disease, arrhythmias, high blood pressure and stroke. .

CASE FATALITY RATE: The proportion of persons contracting a disease, who die of that
disease.

DIABETES: Diabetes mellitus is an illness associated with a disturbance of blood glucose
control. In the provincial heart health surveys, individuals were considered to have diabetes if
they reported ever having been so diagnosed by a physician.

ELEVATED SERUM,_CHOLESTEROL: Elevated serum cholesterol is here defined as a total
serum cholesterol level greater than or equal to 5.2 mmol/litre.

. HIGH BLOOD PRESSURE: High blood pressure is defined as diastolic blood pressure equal
to or greater than 90 mm HG and.or on treatment, either pharmacologic or non-pharmacologic
(weight control and/or salt restriction), for the purpose of lowering blood pressure.

ICD: International Classification of Diseases - 9th Revision 1977,

INCIDENCE: The number of instances of illness commencing, or of persons falling ill, during
a given period in a specified population.

INCOME QUINTILES: Five approximately equal sized groups of census tracts ranked according
to the percentage of population below Statistics Canada's low-income cut-off (See Wilkins,
Adams and Brancker, Health Reports, 1(2):137-174, 1989). '

INJURIES: The category "injuries" includes intentional (homicides, suicides, etc.) and
unintentional (falls, motor vehicle accidents, poisonings, etc.) injuries. It is based upon ICD-9
{external causes of injury) E800-ES99 and ICD-9 (nature of injury) 800-999.
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ISCHEMIC HEART DISEASE: (ICD-9 410-414) Any condition in which heart muscle is
damaged or works inefficiently because of an absence or relative deficiency of its blood supply;
most often causes by atherosclerosis, it includes angina pectons, acute myocardial infarction,
chronic ischemic heart disease and sudden death.

OBESITY: Individuais are considered obese if they have a Body Mass Index [weight'in
kilograms/(height in metres)’] greater than or equal to 27.

PHYSICAL INACTIVITY: In the Canada Fitness Survey, 1981, individuals were considered
physically inactive or 'sedentary' if they reported a usual daily leisure-time energy expenditure
of less than 1.5 kcal/kg/day.

POTENTIAL YEARS OF LIFE LOST: The sum of the number of years of life that individual
Canadians 'lost due to premature death. It is calculated with death prior to age 75 being
considered premature. Since the average life expectancy for men is 75 years, and 81 years for
women, death prior to age 75 can be considered an average for both men and women. The
calcuation in this issue is based on age 75, and not 70 as in the previous issue. Therefore, direct '
comparisons are not possible.

PREVALENCE: The number of instances of a given disease or other condition n a giveh
population at a designated time; the term usually refers to the situation at a specified point in
time. -y,

RELATIVE RISK: The ratio of the nsk of diseése or death among the exposed to the nsk
among the unexposed.

SMOKING: Individuals are considered to be smokers if they regularly smoke at least one
cigarette per day.

STANDARD MORTALITY RATIO (SMR): The ratio of the number of events observed in the
population to the number that would be expected if the population had the same specific rates
as the standard population, multiplied by 100.

STROKE: (ICD-9 430-438) Sudden development of a focal neurologic deficit due to disease
of one or more blood vessels of the brain.

TRANSIENT ISCHEMIC ATTACK: Reversible neurological or retinal deficits secondary to
decrease in blood flow. Symptoms last for less than 24 hours, isusally less than half an hour.
There is complete recovery of function within 24 hours.

WAIST-HIP RATIO: Theé ratio of waist circumference (cm) to hip circumfj'e'.rence (cm).
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FOUNDATION ADDRESSES:

HEART AND STROKE FOUNDATION OF
B.C. & YUKON

1212 West Broadway

Vancouver, British Columbia

VeH 3v2

Phone: (604) 736-4404

HEART AND STROKE FOUNDATION OF ALBERTA
1825 Park Road S.E.

Calcgary, Alberta

T2G 3Y6

Phone: (403) 264-5549

HEART AND STROKE FOUNDATION OF
SASKATCHEWAN

279 - 3rd Avenue North

Saskatoon, Saskatchewan

S7K 2H8

Phone: (306) 244-2124

HEART AND STROKE FOUNDATION OF MANITOBA
301 Canada Building
332 DonalclgwI Strﬁe:)a

mn feg anito

Phone (204) 949-2000

HEART
AND STROKE
FOUNDATION

HEART AND STROKE FOUNDATION OF ONTARIO
477 Mount Pleasant Road

4th Floor

Toronto, Ontario

M4S 2L9

Phone: (416) 489-7100

HEART AND STROKE FOUNDATION OF QUEBEC
465 René-Lévesque Blvd. West

3rd Floor

Montréal, Québec

H2Z 1A8

Phone: (514) 871-1551

HEART AND STROKE FOUNDATION OF
NEW BRUNSWICK

110 Crown Street

Suite 340

Saint John, New Brunswick

E2L 2X7

Phone: (506) 634-1620

HEART AND STROKE FOUNDATION OF

NOVA SCOTIA

5523 Spring Garden Road
Suite 2

Halifax, Nova Scotia ..
B3J 3T1 '

Phone: (902) 423-7530

HEART AND STROKE FOUNDATION OF
PRINCE EDWARD ISLAND

- 40 Queen Street

PO. Box 279

Charlottétown, Prince Edward Island
C1A7K4

Phone: (902) 892-7441

HEART AND STROKE FOUNDATION OF
NEWFOUNDLAND AND LABRADOR
169-173 Water Street

P.O.Box 5819

St. John's, Newfoundland

A1C 1B1

Phone: (709) 753-8521

HEART AND STROKE FOUNDATION OF CANADA
160 George Street
Suite 200

Ottawa, Ontario

K1N 9M2

Phone: (613) 241 -4361
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