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Abstract: Background: Aspirin is known to be an effective agent in the tertiary prevention of acute myocardial infarction
(AMI). The current recommendation is that aspirin should be given immediately during an AMI and continued afterward.
Despite the recognized benefits of aspirin therapy, only a small portion of individuals take aspirin when experiencing
acute chest pain. The objective of this study was to determine the proportion of the public that knew that aspirin
administration during an AMI is beneficial and to examine factors associated with such knowledge.
Methods: A telephone survey was completed by 976 people 40+ years of age, in Metro Vancouver, Canada.
Results: Only 33.7% of the sample indicated that they were ‘very likely’ or ‘definitely likely’ to take an aspirin if they
were experiencing symptoms of a “heart attack.” In multivariate analysis, older individuals, better educated individuals,
and those with AMI experience in self, family member or friend, were more likely to report that they would take an
aspirin. Chinese immigrants, compared with Canadian-born participants, were less likely to indicate that they would take
an aspirin.
Conclusions: Interventions for increasing awareness of the benefits of aspirin during an AMI should be made a priority in
general, and with a particular focus on the Chinese-Canadian community.
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BACKGROUND
Aspirin is known to be an effective agent in the tertiary
prevention of acute myocardial infarction (AMI) [1], and can
prevent many premature deaths during AMI [2, 3]. A large
randomized trial (the Second International Study of Infarct
Survival (ISIS-2)) [4], examined the effect of aspirin in
individuals admitted to hospitals up to 24 hours after the
onset of suspected AMI. Three treatment groups (with 17,
187 patients) were compared against placebo: (a) 1-hour
intravenous infusion of streptokinase, (b) 1 month of entericcoated aspirin, (c) both active treatments, and (d) neither
active treatment (placebo). At 5-weeks follow up, each
active treatment alone resulted in a significant reduction in
mortality. Moreover, the combination of both active
treatments was shown to have a significantly larger effect in
reducing mortality than either treatment alone. What is more,
the results of the study demonstrated that aspirin does not
significantly increase the incidence of cerebral hemorrhage
or bleeds requiring transfusion.(4) A 10-year follow up of
this sample showed that the benefits of aspirin continued in
the long term [5].
The current recommendation is that for all patients with
an AMI, aspirin should be given immediately and continued
afterward [2]. It is important to encourage patients to use
aspirin when experiencing symptoms of AMI because the
earlier the aspirin is taken the sooner it will result in
treatment benefits [6].
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The Heart and Stroke Foundation of Canada’s website
recommends that individuals should chew and swallow a 325
mg aspirin tablet or two 80 mg tablets if they are
experiencing symptoms of an AMI, in addition to calling
emergency services [7]. Similar recommendations are found
on the American Heart Association (AHA) and the British
Heart Foundation websites [8, 9].
Despite the recognized benefits of aspirin therapy,
researchers have found that only a small portion of
individuals who call emergency services when experiencing
acute chest pain have concomitantly taken aspirin. Jaffy et
al. examined data from 694 individuals who called
emergency services because they were experiencing chest
pain and found that only 15% had taken aspirin before the
arrival of emergency personnel [10].
The purpose of this study was to determine the
proportion of the public, in a large Canadian urban center,
that knew that aspirin administration was recommended at
the onset of symptoms suggestive of AMI. We also
examined factors associated with such knowledge and
whether individuals who had a history of AMI were more
aware of the benefits of aspirin administration during AMI.
This study was part of a larger investigation of sociodemographic, clinical, cognitive, psychological, and social
factors associated with treatment seeking for cardiac
symptoms.
METHODS
Sample, Data Collection, and Questionnaire
This study used data collected from a telephone survey
which was conducted as part of a larger study which is
2009 Bentham Open
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described in detail elsewhere [11, 12]. A random sample of
men and women (n = 3, 419), 40 years of age and older,
living in Metro Vancouver, Canada, was obtained. To ensure
representation of the Chinese and South Asian communities
(the two largest immigrant communities in Metro
Vancouver) [13], the questionnaire was administered in four
languages (English, Punjabi, Mandarin, and Cantonese).
The British Columbia (BC) Ministry of Health Services,
Client Registry Database served as the sampling frame. This
database includes people who have applied for the Medical
Services Plan (public health insurance plan) and who have
lived in the province for at least 3 months. It includes the
name, date of birth, gender, address, and telephone number
of all enrollees [14]. The BC Ministry of Health’s
Confidentiality Agreement: Security Provisions for Personal
Information in Individual Identifiable Form and the
University of British Columbia’s Behavioural Research
Ethics Board gave approval for accessing the database and
conducting the study.
A letter of introduction, in English, with an explanation
of how the potential participant’s contact information was
obtained, an informed consent form, a pre-addressed
stamped envelope and the researchers’ contact information
were mailed to all randomly selected persons. People with
names that suggested they might be of Chinese or South
Asian origin also received a translated copy in the
appropriate language. A reminder telephone call was made to
those who did not return signed consent forms. Once consent
was received, up to 15 telephone calls were made day and
evening, 7 days a week, to either administer the
questionnaire or to establish a suitable time for the telephone
interview [15, 16].
The questionnaire included 71 questions, one of which
was the focus of this study: “How likely is it that you would
take an aspirin if you were experiencing symptoms of a heart
attack? Not at all likely? Somewhat likely? Very likely?
Definitely?” Other items considered in this study were:
history of AMI, either personally, in the family or among
friends, ethnicity/immigration status, gender, education, and
income.
To be classified as “Chinese” the participants had to meet
the following criteria: (a) they were born in a country other
than Canada and (b) they self-identified as Chinese or spoke
Chinese as their first language. Other participants were
classified as “South Asian” if they: (a) were born in a
country other than Canada and (b) self-identified as Punjabi
or spoke Punjabi or Hindi as their first language.
The rest of the respondents who were immigrants to
Canada were classified as being “not born in Canada” (and
not Chinese or South Asian). Three respondents were born in
Canada, identified as Chinese, and functioned entirely in
English, although they spoke Chinese as their first language.
This very small number of unique respondents was excluded
from the analyses.
ANALYSIS
Data analyses were conducted with SPSS (SPSS,
Chicago, IL 2006) and S-Plus (Insightful Corp, Seattle, WA
2001). Nineteen percent of the participants did not disclose
their household income. To avoid the potential bias
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associated with deletion of these respondents, multiple
imputation of values for missing data was used [17, 18]. Five
complete sets of data were imputed using the outcome
variable, the covariates, and other variables predictive of
those covariates.
Multiple imputation were done under the conditional
Gaussian model, which handles missing data when some of
the variables are factors and some are numeric [19]. The
model assumes that the cell frequencies of the contingency
table formed by the factor variables follow a multinomial
distribution and, conditional on the factor variables, the
numerical variables follow a multivariate normal
distribution. Thus the model appropriately handles the
distributional assumptions for categorical and numerical
variables. Finally, the missing values were imputed by a data
augmentation (DA) algorithm, which is a chain based
imputation algorithm. To consolidate the analysis, an
appropriate pooling method was used to combine the point
and interval estimates. For the point estimates, the average of
the estimated coefficients across the five datasets was
calculated. For the interval estimates, the standard errors
(SEs) of the pooled estimates were computed by the method
suggested by Rubin [20], which accounts for both the within
imputation and between imputation variability. The
confidence intervals were then computed based on the
pooled SEs.
The responses to the question regarding aspirin use were
re-coded with “not at all likely” and “somewhat likely”
coded as “no” and the other two categories coded as “yes”
(16 individuals responded “don't know” and were excluded
from the multivariate analysis).
Univariate analysis was conducted using the Chi-square
test. Multivariate logistic regression analysis was used to
examine the relationships between the predictors and the
outcome variable. Predictor variables in the regression model
included: gender, age, ethnicity/immigration status, income,
education, and history of acute myocardial infarction (AMI),
either personally, in the family or among friends. All
continuous and ordinal variables in the multivariable models
were assessed for conformity to a linear gradient.
Multicollinearity and goodness of fit were appraised in the
models. A p value of < 0.05 was defined as statistically
significant.
RESULTS
About 28% (976) of the 3, 419 names from the client
registry completed the survey, and 22.2% (759) refused to
participate. The remaining 49.2% (1, 684) people could not
be contacted or were ineligible (“wrong” or fax number
(39%), number not in service (26%), could not be contacted
(25%), no longer lived in the sampling area (5%), spoke a
language other than those offered (4%), or had died (1%)). A
conservatively estimated response rate was 28.5% (the
number of completed interviews divided by the number of
completed interviews, the number of refusals, and all cases
of unknown eligibility) [21]. A more liberally estimated
response rate was 56.3% (the number of completed
interviews divided by the number of completed interviews
and the refusals; this eliminated those who had died, did not
meet the eligibility criteria, and for whom eligibility could
not be determined).
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The mean age of the sample was 55.5 years (SD 11.1)
and 43.5% were men. About one half of the participants
(55.1%) were born in Canada, 22.7% were not born in
Canada (and were not identified as Chinese or South Asian),
15.3% were Chinese (not born in Canada), and 6.9% were
South Asian (not born in Canada). For a detailed description
of the sample see Ratner et al. [11, 12], which present
analyses of factors associated with the participants’ ability to
recognize symptoms of AMI and likelihood of enlisting
emergency medical services.
Univariate Analysis
Of the entire sample, 33.7% said they were ‘very likely’
or ‘definitely likely’ to take an aspirin if they were
experiencing symptoms of a heart attack. The responses were
not significantly associated with education or gender. The
likelihood of taking an aspirin was found to be statistically
significantly associated with ethnicity/immigration status.
Only 20.8% of the Chinese-Canadian respondents reported
that they would take an aspirin in the event that they
experienced symptoms of a heart attack (compared with
36.9% of those born in Canada) (OR = 0.45; 95% CI: 0.29,
0.69) (see Table 1).
Table 1.
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The likelihood of taking an aspirin was found to be
significantly associated with the variable “AMI in oneself, a
family member or a friend.” Individuals who had had an
AMI or had a family member or friend who had had an AMI
were more likely to report that they would take an aspirin
(OR = 1.64; 95% CI: 1.21, 2.24) (see Table 2).
Multivariate Analysis
Age, education, AMI (in self, family member or friend)
and ethnicity/immigration status were significant variables in
the multivariate analysis, with older individuals, better
educated individuals, and those with AMI (in self, family or
friend) being more likely to report that they would take an
aspirin. After controlling for gender, age, income, education,
and AMI (in self, family or friend), the Chinese-Canadian
participants were significantly less likely to respond that they
would take an aspirin. Interactions between gender and
ethnicity/immigration status, gender and AMI (in self, family
member or friend), and AMI (in self, family member or
friend) and ethnicity/immigration status were tested and
were not statistically significant (see Table 3).

Likelihood of Taking Aspirin at Onset of Acute Myocardial Infarction by Ethnicity/Immigration Status
Born in
Canada n (%)

Not Born in Canada
(Not Chinese/South Asian) n (%)

South Asian
n (%)

Chinese
n (%)

Total
n (%)

Would take an aspirin if experiencing symptoms of a heart attack *
No

336 (62.7)

142 (64.3)

40 (59.7)

112 (75.2)

630 (64.7)

Yes

198 (36.9)

76 (34.4)

22 (32.8)

31 (20.8)

327 (33.6)

2 (0.4)

3 (1.4)

5 (7.5)

6 (4.0)

16 (1.6)

536

221

67

149

973

Don't know
Total


The original response options for the question were: “not at all likely, ” “somewhat likely, ” “very likely, ” or “definitely;” these were recoded as a dichotomous variable with “not at
all likely” and “somewhat likely” coded as “no” and the other two categories coded as “yes.”
*
Chi-square = 36.53, df = 6, p < 0.001.

Only 5.2% participants (n = 51) had a history of AMI.
The likelihood of taking an aspirin was not associated with a
history of AMI (OR = 0.90; 95% CI 0.49, 1.65). Most of the
individuals (64.7%) who had had an AMI answered that they
were “not at all likely” or “somewhat likely” to take an
aspirin if they were experiencing symptoms of a heart attack.
Identical results were found for those who did not have an
AMI history.

Table 2.

DISCUSSION
The findings presented here are of concern in light of
clinical practice recommendations about the benefits of aspirin
administration soon after the onset of AMI [8, 22].
Approximately 65% of the individuals in our study were “not at
all likely” or “somewhat likely” to take aspirin if experiencing
symptoms suggestive of AMI. This coheres with the low
utilization of aspirin during AMI identified elsewhere [10].

Likelihood of Taking Aspirin at Onset of Acute Myocardial Infarction by AMI History (in Self, Family Member, or
Friend)
No AMI in Self, Family or Friend
n (%)

Yes, AMI in Self, Family or Friend
n (%)

Total

Would take an aspirin if experiencing symptoms of a heart attack *
No

197 (71.9)

426 (61.5)

623 (64.4)

Yes

72 (26.3)

256 (36.9)

328 (33.9)

5 (1.8)

11 (1.6)

16 (1.7)

274

693

967

Don't know
Total
* Chi-Square = 9.96, df = 2, p < 0.01.
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Table 3.
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Logistic Regression Model for Predictors of Likelihood of Taking Aspirin at Onset of Acute Myocardial Infarction (n =
943)
Variable
Gender

Likelihood of Taking an Aspirin (“Yes”) Odds Ratio (95% CI)

Category
Female

1.00

Male

1.28 (0.96 to 1.69)

Age

1.02 (1.01 to 1.03)*
< High school

Education

1.00

High school complete

2.66 (1.44 to 4.91) †

College/diploma/certificate/ncomplete university

1.89 (1.02 to 3.52) ‡

Baccalaureate or higher

2.57 (1.38 to 4.81) †

$0-$19, 999

Income

AMI in self, family or friend

1.00

$20, 000-$39, 999

0.71 (0.40 to 1.26)

$40, 000-$59, 999

0.71 (0.38 to 1.32)

$60, 000-$79, 999

1.07 (0.59 to 1.94)

$80, 000-$99, 999

0.93 (0.50 to 1.73)

$100, 000+

1.11 (0.62 to 2.01)

No

1.00

Yes

1.51 (1.09 to 2.10) ‡

Born in Canada
Ethnicity/immigration status

1.00

Not born in Canadian (not Chinese/South Asian)

0.86 (0.61 to 1.21)

South Asian (not born in Canada)

1.26 (0.70 to 2.29)

Chinese (not born in Canada)

0.58 (0.36 to 0.94) ‡

*

p < 0.001.
p < 0.01.
p < 0.05.

Responses to the question regarding likelihood of taking an aspirin were recoded in the following method: those who responded “not at all likely” or “somewhat likely” were coded
as “no” and those who responded “very likely” or “definitely” were coded as ‘yes’. ‘Don’t know’ responses were coded as missing – there were 16 responses in this category.

Multiple imputations of values for missing data for income were used. A set of covariates and other variables predictive of those covariates were used to impute five complete sets
of data. Logistic regression analysis was completed for each dataset and the estimated coefficients were averaged across the five datasets.
†
‡

We found no differences in the potential administration
of aspirin between those who had a history of AMI and those
who did not. Surprisingly, this indicates that individuals with
a history of AMI have not been educated about the benefits
of aspirin in tertiary prevention. We expected that
individuals with a history of AMI would be more aware of
the benefits of aspirin use during AMI and therefore would
be more likely to report that they would take aspirin. One
possible explanation for our finding is that there was a lack
of statistical power to detect this difference, if one exists in
the population, considering that only 5.2% (51 individuals)
had a history of AMI. However, when we examined the
group of individuals who had had an AMI or angina (93
individuals; 9.5% of the sample), we still found no
association.
Whereas some individuals with a history of AMI could
already be taking aspirin long-term, and would derive no
benefit from more aspirin, there is concern about poor
compliance in this population. For example, a study
investigating the impact of depression on adherence to
aspirin use after acute coronary syndrome found that 10.5%
of non-depressed patients, 9.8% of remittent depressed
patients, and 42.1% of persistently depressed patients were
poor adherents (using a cutoff of  75% of the time as an

indication of non-adherence) [23]. Thus, we cannot assume
that all post-AMI patients routinely take aspirin.
The likelihood of taking aspirin was associated with an
AMI history in one’s self, a family member, or a friend;
individuals who had such exposure were more likely to
report that they would take aspirin. However, a large
percentage of these individuals (61.5%) responded that they
were “not at all likely” or “somewhat likely” to take aspirin,
which is of concern.
Our multivariate analysis results showed that after
controlling for important variables such as age, income,
education, and AMI in self, family member or friend, the
Chinese-Canadian participants were least likely to indicate
that they would take an aspirin when experiencing symptoms
of an AMI. This finding is consistent with other results from
this survey reported elsewhere [12], which indicate that the
Chinese-Canadian community is ill-informed about the risks
and management of cardiovascular disease in general. In
another study of Chinese communities in the Canadian cities
of Vancouver and Toronto, similar lack of awareness of
heart disease was found [24]. Our study adds to this
knowledge by showing that there is a lack of awareness
specifically regarding the benefits of aspirin use during a
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heart attack. The Canadian-South-Asian group included only
67 individuals, thus it is possible that there was lack of
power to detect any differences in this group.
Knowledge of the benefits of aspirin use has been shown
to be associated with actual aspirin use [25]. Previous
interventions aimed at increasing individuals’ knowledge of
the benefits of aspirin have been shown to have positive
outcomes. For instance, Meischke et al. conducted a
randomized trial to evaluate whether a kit delivered by
firefighters (which included a list of warning signs of AMI,
recommendations to call 9-1-1 and to take an aspirin for
chest pain (325 mg of uncoated adult aspirin), and a space to
record medications/allergies and important phone numbers)
helped seniors become better prepared to deal with the
symptoms of AMI [6]. The researchers found that
remembering that a kit had been delivered was significantly
associated with aspirin administration during an AMI.
The true response rate for this study was between 28.5%
and 56.3%, which is typical for surveys of this kind. When
comparing our sample to the Vancouver population (based
on the 2001 Census [26], we found that it was sufficiently
representative with regard to ethnic classification (i.e., 15.3%
individuals classified as Chinese in our sample compared
with 16.6% found in the Census; 6.9% classified as South
Asian in our sample compared with 6.2% found in the
Census). However, our sample included too few individuals
with reported household income of less than $20, 000 and
with less than high school education; these are people often
underrepresented in surveys.
Another limitation is that the questionnaire was
administered over the telephone, which may have led to
different results than those conducted through face-to-face
interviews. However, some studies, such as the one
conducted by Marcus and Crane have found that results are
favorable for telephone surveys [27]. A major concern with
telephone surveys is under-coverage of individuals who are
less likely to have a telephone; usually low-income
minorities and people with lower education levels. However,
as described above, our sample is representative of the ethnic
distribution of the Metro Vancouver population. We used
multiple imputation to minimize the bias that may have
resulted from missing data for family income, which is often
a limitation of telephone surveys [27].
Although ethnic differences have been found elsewhere,
there has yet to be a study that has explored intervention
outcomes in a sample of Chinese-Canadian individuals [28].
When planning interventions for Chinese-Canadians, it will
be important to take into consideration the barriers to health
services and health promotion faced by this population.
Researchers have investigated various issues of concern for
Chinese immigrants to Canada [29], the USA, and Australia
[30]. The chief barriers to access to health services faced by
Chinese Canadians, found in a study by Lai et al. [29], were
related to linguistic, cultural, and ethnic differences between
immigrants and their service providers. Being able to speak
in Mandarin or Cantonese, with their health care providers,
was noted to be very important to Chinese Australians [30].
The authors recommended that the involvement of bilingual
health workers would likely make participation in health
promotion more attractive to this population.
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Other researchers also have recommended heart disease
prevention programs for the Chinese immigrant population,
especially aimed at increasing fruit and vegetable
consumption and regular physical activity [31, 32]. Our
investigation suggests that in addition to such interventions,
there should be a focus on aspirin utilization. Additional
studies examining methods to increase aspirin usage, at the
onset of AMI symptoms, are required, especially with the
Chinese-Canadian population.
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