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The 2003 Heart and Stroke Foundation’s Annual Report Card on 
Canadians’ health (1) stated that up to 60% of Canadians were 

“seriously misinformed” with respect to their knowledge of the risk 
factors and warning symptoms of heart disease and stroke. According 
to the Health Belief Model, such health knowledge is important for 
behaviour modification and encourages prompt, proper emergency 
action (2) leading to effective treatment. Thrombolytic therapy has 
been shown to reduce morbidity and mortality when administered as 
soon as possible following the onset of a heart attack (3). In addition, 
early treatment with intravenous tissue plasminogen activator has 
been shown to improve patient outcomes when administered within 
3 h of the onset of stroke (4).

Community-based, open-ended telephone survey studies in the 
United States and Australia (5-9) have reported that awareness of all 
heart attack and stroke symptoms is low among the general public. 
Individuals categorized as being at higher risk for coronary artery disease 
have also been shown to exhibit poor knowledge of its risk factors (10,11). 
However, little is known about heart disease patients’ knowledge of the 
risk factors and symptoms for heart disease and stroke. These patients are 
expected to be more familiar with these topics because they are at greater 
risk of suffering from heart attacks and strokes than the general popula-
tion, and should also be better educated in this regard (5). 

We conducted a cross-sectional study of patients admitted to 
cardiology floors or attending outpatient cardiology clinics at an 
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BACKGROUND: Heart disease and stroke are leading causes of death in 
North America. Nevertheless, in 2003, the Heart and Stroke Foundation 
of Canada reported that nearly two-thirds of Canadians have misconcep-
tions regarding heart disease and stroke, echoing the results of similar 
American studies. Good knowledge of these conditions is imperative for 
cardiac patients who are at greater risk than the general population and 
should, therefore, be better educated. The present study evaluated the 
awareness of heart disease and stroke among cardiac patients to assess the 
efficacy of current education efforts.
METHODS: Two hundred fifty-one cardiac inpatients and outpatients at 
St Michael’s Hospital (Toronto, Ontario) were surveyed in July and August 
2004. An unaided questionnaire assessed respondents’ knowledge of car-
diovascular risk factors, symptoms of heart attack and stroke, and actions in 
the event of cardiovascular emergency. Demographic data and relevant 
medical history were also obtained.
RESULTS: Cardiac patients demonstrated relatively adequate knowledge 
of heart attack warning symptoms. These patients also demonstrated ade-
quate awareness of proper actions during cardiovascular emergencies. 
However, respondents were not aware of the most important risk factors for 
cardiovascular disease. Knowledge of stroke symptoms was also extremely 
poor. Socioeconomic status, and personal history of heart attack and stroke 
were positively correlated with good knowledge.
CONCLUSIONS: Future patient education efforts should address the 
awareness of the important cardiovascular risk factors and knowledge of 
cardiovascular warning symptoms (especially for stroke), as well as inform 
patients of appropriate actions during a cardiovascular emergency. Emphasis 
should be placed on primary and secondary prevention, and interventions 
should be directed toward low-income cardiac patients.
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Les connaissances sur les maladies cardiaques et les 
accidents vasculaires cérébraux chez les patients 
cardiaques hospitalisés ou en consultations externes 
d’un hôpital canadien urbain des quartiers pauvres

HISTORIQUE : Les maladies cardiaques et les accidents vasculaires 
cérébraux (AVC) sont des causes importantes de décès en Amérique du 
Nord. Néanmoins, en 2003, la Fondation des maladies du cœur du Canada 
a annoncé que près des deux tiers des Canadiens avaient des idées fausses 
au sujet des maladies cardiaques et des AVC, reflétant les résultats d’études 
américaines similaires. Il est impératif pour les patients cardiaques de bien 
connaître ces maladies, car ils sont plus vulnérables que la population 
générale et devraient donc être mieux informés. La présente étude a permis 
d’évaluer la sensibilisation aux maladies cardiaques et aux AVC chez les 
patients cardiaques, afin de déterminer l’efficacité des efforts d’éducation 
en cours.
MÉTHODOLOGIE : Deux cent cinquante et un patients cardiaques 
hospitalisés et en consultations externes du St Michael’s Hospital (de 
Toronto, en Ontario) ont participé à un sondage en juillet et août 2004. 
Un questionnaire que les répondants remplissaient seuls a permis d’évaluer 
leurs connaissances des facteurs de risque cardiovasculaires, des symptômes 
de crise cardiaque et d’AVC et des mesures à prendre en cas d’urgence 
cardiaque. Les données démographiques et les antécédents médicaux 
pertinents étaient également sondés.
RÉSULTATS : Les patients cardiaques avaient des connaissances 
relativement pertinentes sur les symptômes annonciateurs de crise 
cardiaque. Ils savaient également quelles mesures prendre pendant une 
urgence cardiaque. Cependant, ils ne connaissaient pas les principaux 
facteurs de risque de maladie cardiovasculaire et connaissaient très peu les 
symptômes d’AVC. Le statut socioéconomique et les antécédents personnels 
de crise cardiaque et d’AVC étaient corrélés positivement aux bonnes 
connaissances.
CONCLUSIONS : Les futurs efforts d’éducation des patients devraient 
porter sur les principaux facteurs de risque cardiovasculaire et les symptômes 
annonciateurs de troubles cardiaques (surtout l’AVC) et les informer des 
mesures à prendre en cas d’urgence cardiaque. Il faudrait s’attarder sur la 
prévention primaire et secondaire et orienter les interventions vers les 
patients cardiaques à faible revenu.
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inner-city tertiary care hospital in Toronto, Ontario. The objective 
of the study was to determine the level of cardiovascular knowledge 
in this group of patients. The cardiovascular knowledge assessed 
included level of awareness of cardiac risk factors, warning symptoms 
and appropriate emergency actions in case of a heart attack or stroke. 
This information will help gauge the adequacy of our current educa-
tion efforts and aid in the development of health promotion initia-
tives targeted to this high-risk population. It will also identify 
specific knowledge gaps and misconceptions regarding heart disease 
and stroke among cardiac patients.

METHODS
A 30-item questionnaire was administered to inpatients admitted to 
the cardiology units (coronary care unit and cardiology ward) and 
outpatients attending cardiology clinics at St Michael’s Hospital in 
Toronto. The questionnaire was adopted from Chow et al (12), who 
evaluated cardiovascular health knowledge among Chinese Canadians. 
Individuals employed in health-related fields, their relatives and those 
younger than 18 years of age were excluded from participation in the 
study. Inpatients who were recovering from cardiac operations were 
also excluded. In total, 251 patients agreed to participate in the study. 
The response rate was 93%; 20 patients declined to participate.

A trained research assistant (RG) administered the questionnaire 
to each participant after obtaining signed consent forms. The ques-
tionnaire was unaided (ie, responses were not prompted). During the 
interviews, patients were first asked to list the risk factors of heart dis-
ease and stroke. They were then asked to name the warning symptoms 
for these two conditions. The ‘correct’ warning symptoms for heart 
attack and stroke were obtained from the website and brochures of the 
Heart and Stroke Foundation of Canada (13) and the American Heart 
Association (14). The cardiovascular risk factors included sex, family 
history, age, diet, hypertension, stress, diabetes, alcohol abuse, choles-
terol, overweight or obesity, smoking, and inactivity or lack of exer-
cise. Warning symptoms of heart attack included chest pain, arm pain, 
sweating, trouble breathing, nausea and loss of consciousness. Warning 
symptoms of stroke included weakness in one-half of the body, numb-
ness in one-half of the body, speech difficulties, visual disturbances, 
severe headache, loss of consciousness and dizziness.

Following the criteria used by Weltermann et al (15), subjects were 
classified as having good knowledge of risk factors, heart attack warning 
symptoms or stroke warning symptoms if they were able to identify at least 
two correct answers in each category. In addition, subjects were defined as 
having excellent knowledge if they were able to identify at least four cor-
rect responses. Participants were also asked to state what action they 
would take in the event of a heart attack or stroke. Patient demographic 
variables of interest included age, sex, level of education, household 
income and relevant medical history (for heart disease and stroke).

SPSS (Mac OS version 11, SPSS Inc, USA) was used for statistical 
analysis. Descriptive data were presented as frequency and percentage. 
χ2 and multiple logistic regression analysis were used to identify pre-
dictors of the ability to identify risk factors, heart attack or stroke 
warning symptoms. Statistical significance was set at P<0.05.

The study was approved by the Research Ethics Board of 
St Michael’s Hospital.

RESULTS
Characterization of survey subjects
Between July 2 and August 23, 2004, 251 patients from St Michael’s 
Hospital were interviewed. Forty-eight per cent of the respondents 
were inpatients from the cardiology ward and coronary care unit, while 
52% were outpatients attending cardiology clinics. The subjects’ 
median age was 66 years, and 63% were men. Seventy-four study par-
ticipants had a history of heart disease and 12 had a history of stroke 
(Table 1).

Risk factor awareness
Respondents were first asked to independently identify risk factors 
for heart disease and stroke. Smoking, diet, stress, inactivity or lack 
of exercise, and genetics were the five most commonly stated cardio-
vascular risk factors. Only smoking was identified by more than 50% 
of the patients. Alcohol abuse, hypertension, diabetes, age and sex 
were the five least commonly stated risk factors (Figure 1A). Eighty-
seven per cent of subjects were able to name at least two risk factors 
and, therefore, had good knowledge according to criteria set by 
Weltermann et al (15). A total of 50% named at least four risk fac-
tors and had excellent knowledge. Eight per cent of the participants 
were unable to identify any risk factors (Figure 1B). A household 
income of $50,000 or more (P=0.017) and the absence of stroke his-
tory (P=0.006) were significant predictors of good risk factor knowl-
edge (Table 2).

Heart attack symptom knowledge
The cardiac patients’ knowledge of heart attack symptoms was then 
assessed in an open-ended fashion. More than one-half of the respon-
dents were able to name chest pain and arm pain as heart attack symp-
toms. Only 39% stated shortness of breath, while fewer than 25% 
identified sweating, nausea or loss of consciousness as warning symp-
toms of heart attack (Figure 2A). Seventy-seven per cent had good 

TABLE 1
Demographics of study subjects
Characteristic n (%)
Age >65 years 126 (50.2)
Sex (male) 159 (63.3)
Inpatients 120 (47.8)
Level of education ≥ college 129 (51.4)
Household income ≥$50,000 91 (36.3)*
History of heart disease 74 (29.5)
History of stroke 12 (4.8)
*76 patients refused to answer

Figure 1) A Cardiovascular risk factors for heart disease and stroke as 
identified by cardiac patients. B Number of cardiovascular risk factors for 
heart disease and stroke identified by cardiac patients
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knowledge of heart attack symptoms, while only 16% were able to list 
at least four and 8% were unable to name any (Figure 2B). A house-
hold income of $50,000 or more (P=0.005) and a history of heart dis-
ease (P<0.001) were significant predictors of good knowledge of heart 
attack symptoms (Table 3). 

Stroke symptom knowledge
Patients were also asked to spontaneously identify stroke symptoms. 
Fewer than 25% were able to identify any one symptom (Figure 3A). 
Almost one-half (48%) of the patients were unable to name any stroke 
symptoms and only 31% had good knowledge. Only 6% had excel-
lent knowledge (Figure 3B). Having more than a college education 
(P=0.038), a household income $50,000 or more (P=0.014) and a 
history of stroke (P=0.043) were significant predictors of good stroke 
symptom knowledge (Table 4). 

Knowledge of action in case of cardiovascular emergency
Finally, respondents were asked what action they would take in the 
event of a cardiovascular emergency such as a heart attack or stroke. 
Eighty-nine per cent of the patients surveyed stated that they would 
either call 911 or go to the nearest emergency room. These were char-
acterized as good emergency actions. Ten per cent said they would call 
their family doctor or relatives and friends, or wait for symptoms to 
subside (Figure 4). There were no significant predictors of appropriate 
emergency action.

TABLE 2
Multivariate analysis of good cardiovascular risk factor 
knowledge
Independent 
variable Estimate SE

Adjusted 
OR 95% CI P

Stroke history –1.659 0.607 0.190 0.058–0.625 0.006
Income ≥$50,000 1.354 0.570 3.874 1.268–11.839 0.017

TABLE 3
Multivariate analysis of good heart attack symptom 
knowledge
Independent 
variable Estimate SE

Adjusted 
OR 95% CI P

CVD history 1.595 0.455 4.928 2.020–12.025 <0.001
Income ≥$50,000 1.182 0.417 3.261 1.440–7.385 0.005
CVD Cardiovascular disease

Figure 2) A Percentage of cardiac patients who identified a heart attack 
warning symptom. B Number of heart disease symptoms identified by car-
diac patients

Figure 3) A Percentage of cardiac patients who identified stroke warning 
symptoms. B Number of stroke symptoms identified by cardiac patients

TABLE 4
Multivariate analysis of good stroke symptom knowledge
Independent 
variable Estimate SE

Adjusted 
OR 95% CI P

Education 
≥ college

0.757 0.364 2.131 1.044–4.350 0.038

Stroke history 1.033 0.511 2.809 1.032–7.647 0.043
Income ≥$50,000 0.893 0.362 2.443 1.202–4.969 0.014
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DISCUSSION
Cardiac patients are at substantially higher risk for heart disease and 
stroke than the general population. In fact, the risk of stroke is increased 
44-fold following myocardial infarction, compared with individuals who 
have not experienced a heart attack (16). It is, therefore, imperative 
that cardiac patients be well informed of cardiovascular risk factors and 
warning symptoms, as well as the appropriate action in case of a cardio-
vascular emergency. Many of the patients surveyed at the hospital were 
visiting cardiologists because they had a history of heart disease or 
stroke, or were at high risk of developing cardiovascular disease. They 
were, therefore, expected to be better informed regarding these condi-
tions compared with the general public. These patients’ knowledge of 
heart disease and stroke was ascertained using an unaided questionnaire 
to assess contemporary education efforts and identify particularly misin-
formed subgroups. Inpatients and outpatients were analyzed together 
because they did not differ substantially in terms of demographics or 
degree of cardiovascular disease knowledge. The results of the present 
study showed that among cardiac patients, knowledge of cardiovascular 
risk factors and appropriate emergency action was relatively adequate, 
but knowledge deficits with respect to cardiovascular warning symp-
toms, especially those of stroke, need to be remedied.

We decided to use an unaided questionnaire to avoid prompting 
respondents, which would have led to greater estimated levels of 
knowledge (17,18). When patients’ wrong or incomplete responses 
were corrected following the surveys, many claimed they were actually 
aware of the right answers. While this suggests that our data may 
underestimate respondents’ knowledge, we believe that unaided 
answers provide an accurate representation of patients’ knowledge and 
awareness during cardiovascular emergencies. Individuals able to state 
symptoms without prompting may have a better understanding of 
heart disease and stroke, making them better prepared for such medi-
cal emergencies (19).

Eighty-seven per cent of the surveyed subjects were able to name at 
least two risk factors and, therefore, had good knowledge according to 
criteria set by Weltermann et al (15) (Figure 1B). This compares 
favourably with the number of people able to identify two or more risk 
factors (25% to 62%) in open-ended telephone surveys of the general 
population’s knowledge of heart disease and stroke (7-9). An annual 
household income of $50,000 or more and a personal history of stroke 
were predictors of good risk factor knowledge. Community-based tele-
phone studies (9,10) also found socioeconomic status to be positively 
correlated with risk factor knowledge. 

Although a large percentage of patients had good risk factor 
knowledge, the risk factors considered to be of greater importance by 
the medical community (age, sex, diabetes, hypertension and alcohol 
abuse) were identified least frequently (Figure 1A). Only 20% of our 
subjects identified hypertension, which is the most important risk fac-
tor for stroke (20). This was consistent with findings from a study on 

the Canadian public’s awareness of cardiovascular disease risk factors 
(10). Interestingly, higher proportions of the general public in the 
United States (32% to 51%) (6-8) and Australia (32%) (9) were able 
to identify hypertension, although this may be attributable to the fact 
that these data were from studies focused on stroke. Nevertheless, 
considering the intimate relationship between heart attack and stroke, 
future education efforts need to emphasize the significance of hyper-
tension along with the other important cardiovascular risk factors that 
were under-reported.

Heart attack symptom knowledge was appropriate, which 
was expected considering the patient population being studied 
(Figure 2B). Good knowledge was significantly correlated with a 
history of heart attack and a household income of $50,000 or more, 
which is consistent with results from the community-based telephone 
study by Goff et al (5). However, nearly 90% of individuals surveyed 
in that study were able to identify chest paint as a heart attack 
symptom (5), compared with 82% in the present study. This sug-
gests that current efforts to educate cardiac patients should be better 
because this subgroup is expected, and needs, to be more knowledge-
able about heart disease warning symptoms than the general public. 
Further improvements in symptom knowledge will ultimately lead to 
further improvements in patient outcome.

Cardiac patients’ knowledge of stroke symptoms was extremely 
poor. Only 31% of respondents had good stroke symptom knowledge 
(Figure 3B). Similarly, close to 30% of respondents exhibited good 
knowledge in other community-based, open-ended telephone surveys 
(7-9). Postsecondary education, a history of stroke and a household 
income of $50,000 or more were significant predictors of good knowl-
edge of stroke symptoms. These characteristics have also been reported 
to be correlates of good stroke symptom knowledge in studies on the 
general population (7,9). Recognition of stroke symptoms can be chal-
lenging due to their heterogeneous nature (21). Nevertheless, given 
the 44-fold increased risk of stroke following myocardial infarction 
(16), it is crucial for cardiac patients to be well educated about stroke 
symptoms. Furthermore, as was the case with heart attack symptoms, 
early recognition of stroke warning symptoms leads to proper emer-
gency action and reduced mortality (4,22).

Not surprisingly, history of heart disease and stroke were predictors of 
good heart attack and stroke symptom knowledge, respectively. 
Therefore, targeted community-based interventions that aim to facili-
tate primary and secondary prevention of these diseases would be 
appropriate. A household income of $50,000 or more was consistently 
associated with good cardiovascular disease knowledge. This can be 
attributed to the fact that a higher income enables individuals to be bet-
ter informed about health information and better able to put this knowl-
edge into practice as a consequence of having access to more social and 
economic resources (23). The opposite is true for individuals with low 
socioeconomic status who should, therefore, be a focus of future educa-
tion efforts. Interestingly, income was a much stronger predictor of good 
knowledge than higher education, which was only associated with good 
stroke symptom knowledge. This is consistent with the notion that 
education reflects access to resources earlier on in people’s lives, while 
income is more reflective of present conditions and opportunities (10). 

As mentioned, recognition of heart attack and stroke warning symp-
toms is an important prerequisite for prompt and effective care. This also 
requires taking proper emergency action (calling 911 or going to the 
nearest hospital). Among the patients surveyed, there were no signifi-
cant predictors of proper action. Eighty-nine per cent of respondents 
said they would take such emergency actions (Figure 4). A similarly high 
proportion (89.9%) of the general population respondents examined by 
Sug Yoon et al (9) said they would take proper emergency action in the 
event of a stroke. Therefore, while our finding among cardiac patients is 
encouraging, their comparability with the general population despite 
being at higher risk indicates room for improvement. 

While the present study assessed the major barriers to seeking 
prompt and proper care during cardiovascular emergencies, issues 
such as denial and fear of embarrassment during false alarms, and 

Figure 4) Immediate action in case of cardiac emergency identified by car-
diac patients
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misconceptions about heart disease and stroke merit consideration. 
Therefore, in addition to emphasizing proper emergency actions, 
future education efforts should also teach patients what not to do in 
the event of a heart attack or stroke.

CONCLUSION
Given cardiac patients’ knowledge, or lack thereof, regarding heart 
disease and stroke, future education strategies should emphasize the 
most important cardiovascular risk factors, especially hypertension; 
further improve heart attack symptom knowledge; and substantially 

improve stroke symptom knowledge, in light of the intimate rela-
tionship between heart disease and stroke. Considering the impor-
tance of prompt treatment in improving patient outcomes, we 
must continue to advise patients with regard to appropriate action 
during emergencies. Finally, the most important implication of the 
present study is the need to focus on primary and secondary preven-
tion, and crucially, target low-income cardiac patients. 

DISCLOSURE: This study was presented in part as an oral abstract 
presentation at the Canadian Cardiovascular Congress, 2005.
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