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Cardiovascular disease accounts for the largest proportion of deaths in most in-
dustrialized countries, including Canada, despite significant declines in cardio-
vascular disease rates in recent decades.1 In Canada, people born outside the

country make up about 17% of the population.2 The 2 largest non-white ethnic
groups include people of Chinese origin and those of South Asian origin (people who
originated from India, Pakistan, Sri Lanka or Bangladesh).2 Substantial variations in
rates of death from cardiovascular disease among different ethnic groups in Canada
have been observed.3 South Asian people experience among the highest rates of coro-
nary artery disease in Canada and the world. An analysis of Canadian data showed that
the age-standardized proportional rates of death from coronary artery disease are
much higher among Canadians of South Asian origin (men 42% and women 29%)
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Abstract

Background: Coronary artery disease affects a significantly larger proportion of Can-
adians of South Asian origin than Canadians of other ethnic origins. We compared
differences in presentation, risk factors and management of myocardial infarction
(MI) between South Asian Canadians and matched control subjects.

Methods: We reviewed the charts of 553 South Asian patients and 553 non-South
Asian matched control subjects presenting with acute MI (International Classifi-
cation of Diseases code 410) to 2 hospitals in Canada from January 1994 to
April 1999. We identified South Asian subjects by their surnames and first
names, and by using self-reported ethnicity and country of birth when available.
Patients of Southeast Asian and Middle Eastern origin were excluded. The re-
maining patients were classified as non-South Asian. Subjects were matched by
age within 5 years, sex, discharge date within 6 months and hospital of admis-
sion. Presentation characteristics, risk factors and major complications were
compared between the 2 groups.

Results: The median time from symptom onset to presentation with acute MI was
significantly longer among the South Asian subjects than among the control sub-
jects (3.92 v. 3.08 hours) (p = 0.04). The South Asians were more likely than the
control subjects to have diabetes mellitus (43.4% v. 28.2%) (p < 0.001) despite
having a significantly lower mean body mass index (25.7 v. 28.0) (p = 0.05) but
were less likely to have hyperlipidemia (36.2% v. 42.7%, p = 0.05), to smoke
(29.3% v. 67.8%) (p < 0.001) or to have pre-existing vascular disease (49.4% v.
55.0%, p = 0.04). Treatment of acute MI was similar between the South Asian
and matched control groups. Also similar were the in-hospital outcomes, in-
cluding mortality (9.6% and 7.8%, p = 0.27).

Interpretation: There are clear differences in the risk factor profile between Can-
adians of South Asian origin and those of non-South Asian origin who have
acute MI. Despite the higher incidence of cardiovascular disease in the South
Asian population, our results indicate that the in-hospital case-fatality rate for MI
is the same for South Asian and non-South Asian Canadians.



than among Canadians of European origin (men 29% and
women 19%).3 The reasons for the higher rates among South
Asians are unclear, and the higher rates cannot be explained
by an excess of conventional cardiovascular risk factors.4

Although the higher prevalence of death from coronary
artery disease among South Asian Canadians is well estab-
lished, the clinical course of acute myocardial infarction
(MI) among patients of South Asian origin is not well char-
acterized. Previous studies from the United Kingdom pro-
vide conflicting information on this subject,4–6 and given the
differences between the health care systems in the United
Kingdom and Canada, a country-specific analysis is neces-
sary. In 1996, there were about 600 000 people of South
Asian origin in Canada.2 Given that South Asians represent
an increasing proportion of the Canadian population, we
felt that a detailed study of risk factors, hospital manage-
ment and outcomes of South Asian Canadians who have
had an acute MI is timely.

Methods

We performed a matched comparison of Canadians of South
Asian origin and those of non-South Asian origin who had had an
acute MI at 1 of 2 Toronto-area hospitals: the Brampton Campus
of the William Osler Health Centre or the Centenary Site of the
Rouge Valley Health System. The study was approved by the
Ethics Review Committee of the William Osler Health Centre and
the Institutional Review Board of the Rouge Valley Health System.

We obtained a list of all patients with a discharge diagnosis of
acute MI (International Classification of Diseases, ninth revision,7

code 410) between January 1994 and April 1999 from the 2 hospi-
tals (n = 4180). We identified South Asian patients by their sur-
names and first names, and by using self-reported ethnicity and
country of birth when available.8 Both foreign and Canadian-born
South Asian patients were included. Patients of Southeast Asian
and Middle Eastern origin were excluded from the analysis. The
remaining patients were classified as non-South Asian. Of the 734
patients (17.6%) identified as probable South Asians, 553 were
matched to non-South Asian patients by age within 5 years, sex,
hospital and discharge date within 6 months. Most of the remain-
ing 181 South Asian patients were excluded because of inability to
find a matched control subject or missing charts. We used a stan-
dardized form to collect chart information, which we entered into
a computerized database. Chart abstraction and data collection
were performed by 4 trained students (F.R., F.M., J.K. and A.K.).

We reviewed the patients’ records for presentation characteris-
tics; conventional coronary artery disease risk factors; type, size
and location of MI; medications and procedures; and in-hospital
outcomes. The anatomic location of the MI was determined by
the presence of ST-segment elevation or development of patho-
logical Q waves in at least 2 contiguous leads on 12-lead electro-
cardiography (anterior: V1 to V4; lateral: I, aVL, V5, V6; inferior:
II, III, aVF). All infarctions were confirmed by at least a 2-fold el-
evation of the creatine kinase (CK) level or any elevation of its
MB isoenzyme (CK MB) level, or both. All electrocardiograms
were read by 2 experienced clinical cardiologists (M.G. and N.S.).
We measured infarct size indirectly using peak CK levels. Re-
gional wall motion scores and ejection fraction were not measured
routinely at the hospitals during the study period and therefore
were not used to determine infarct location or size. Peripheral ar-

terial disease was determined to be present if the patient had a his-
tory of intermittent claudication or prior peripheral arterial an-
gioplasty or surgery, or prior amputation. Diabetes mellitus, hy-
pertension and hyperlipidemia were recorded as pre-existing risk
factors if they were self-reported at admission or if the patient was
receiving treatment for any of these conditions at admission. We
measured intra- and interobserver variation by a review of 10% of
the charts on 2 occasions by 2 independent reviewers (A.K. and
A.V.D.). The intraobserver kappa score (mean 0.96, range 0.83–
1.00) and interobserver kappa score (mean 0.89, range 0.61–1.00)
for agreement were high.

We reviewed 5 years of patient data in order to have adequate
statistical power to characterize the presentation features, in-
hospital management and outcomes reliably. Descriptive data are
presented as means or as medians where appropriate. We used χ2

tests for comparisons of categorical variables and independent
sample t-tests for comparisons of continuous variables. For com-
parisons of nonnormal continuous variables, we used nonpara-
metric statistics for significance testing of medians.

Results

Patient profiles and risk factors

The mean age of the South Asian patients was similar to
that of the control patients (62.6 and 63.0 years respec-
tively), and in both groups 31% of the subjects were
women. In both groups 51% of the subjects were admitted
to the Centenary Site of the Rouge Valley Health System
and 49% to the Brampton Campus of the William Osler
Health Centre.

Pre-existing diabetes was much more common in the
South Asian group than in the control group (43.4% v.
28.2%) (p < 0.001) (Table 1). The South Asians were less
likely than the control subjects to be current or former
smokers (29.3% v. 67.8%) (p < 0.001) and to have hyperlipi-
demia (36.2% v. 42.7%) (p = 0.05). They also had a signifi-
cantly lower mean body mass index than the control sub-
jects (25.7 v. 28.0, equivalent to a 5.5-kg weight difference)
(p = 0.05). The rates of hypertension in the 2 groups were
similar. Lipid profiles were rarely recorded during the hos-
pital stay and thus were unavailable for comparison.

There were no significant differences between the 2
groups in rates of prior angina, MI, stroke, percutaneous
transluminal coronary angioplasty or coronary artery by-
pass surgery (Table 1). However, fewer South Asians than
control subjects had peripheral vascular disease (7.0% v.
15.6%) (p < 0.001). The South Asians were less likely than
the control subjects to have a history of vascular disease
when all cardiovascular conditions were combined (49.4%
v. 55.0%) (p = 0.04).

Presentation characteristics and in-hospital
treatment

The median time from symptom onset to presentation
with acute MI was significantly longer in the South Asian
group than in the control group (3.92 v. 3.08 hours) (p =
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0.04) (Table 2). Despite the difference, the proportions of
South Asians and control subjects who received throm-
bolytic treatment in hospital were similar (40.3% and
38.5% respectively). According to the criteria suggested by
the Canadian Consensus Conference on Coronary Throm-
bolysis,9 255 (46.1%) of the South Asians and 239 (43.2%)
of the control subjects were eligible for thrombolysis (p =
0.37). Of these, 183 (71.8%) and 172 (72.0%), respectively,
received thrombolysis; the difference was not significant.
The time from hospital presentation to thrombolysis did
not differ between the South Asian group and the control
group (1.02 and 0.93 hours respectively). Almost all of the
subjects were treated with ASA in hospital (90.2% and
92.6% respectively).

Anterior infarctions occurred more frequently among the
South Asians than among the control subjects (28.2% v.
21.3%) (p = 0.007). Infarct size did not differ significantly
between the 2 groups (peak CK level 1401 IU/L v. 1272
IU/L respectively).

Discharge medications

No differences were noted between the 2 groups in the
use of discharge medications, with 2 exceptions: the South
Asians were more likely than the control subjects to be dis-
charged receiving orally administered hypoglycemics or in-

sulin (21.0% v. 11.8%) (p < 0.001), and the control subjects
were more likely to be discharged receiving calcium-
channel blockers (16.3% v. 11.0%) (p = 0.01) (Table 2).

In-hospital outcomes

The median length of hospital stay was 6 days for both
groups. The distribution in length of stay did not differ sig-
nificantly between the groups (p = 0.18, Mann–Whitney U
test). Major complications occurred with similar frequency
in the 2 groups (Table 3). In general, procedures in hospital
were also performed with similar frequency in the 2 groups
(Table 2), although the frequency of coronary artery bypass
grafting was higher in the South Asian group than in the
control group (4.2% v. 2.2%), but not significantly so (p =
0.06). The death rate was 9.6% among the South Asians and
7.8% among the control subjects. We developed a logistic
regression model using age, smoking status and diabetes; in
this model, the risk-adjusted death rate remained similar for
the 2 groups (9.1% and 7.7% respectively) (p = 0.20).

Interpretation

Current knowledge regarding the increased risk of car-
diovascular disease in South Asians stems largely from
studies performed in the United Kingdom and Indian sub-
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Table 1: Demographic and clinical characteristics of patients of South Asian origin
and matched control subjects of non-South Asian origin with acute myocardial
infarction

Characteristic
South Asians

n = 553

Matched control
subjects
n = 553 p value*

Mean age, yr† 62.6 63.0 0.55
Mean body mass index 25.7 28.0 0.05

Female sex, no. (and %) of subjects† 172 (31.1) 172 (31.1) –
Admitted to Rouge Valley Health System,
  no. (and %) of subjects† 283 (51.2) 283 (51.2) –
Risk factors, no. (and %) of subjects

Hypertension 291 (52.6) 296 (53.5) 0.85
Diabetes mellitus 240 (43.4) 156 (28.2) < 0.001
Hyperlipidemia 200 (36.2) 236 (42.7) 0.05
Current or former smoker 162 (29.3) 375 (67.8) < 0.001

Medical history, no. (and %) of subjects
Angina 200 (36.2) 211 (38.2) 0.50
Myocardial infarction 167 (30.2) 176 (31.8) 0.54
Stroke   37   (6.7)   48   (8.7) 0.22
PTCA   16   (2.9)   15   (2.7) 0.85
CABG   37   (6.7)   51   (9.2) 0.11
Peripheral vascular disease   39   (7.0)   86 (15.6) < 0.001

Any cardiovascular disease‡ 273 (49.4) 304 (55.0) 0.04

Note: PTCA = percutaneous transluminal coronary angioplasty, CABG = coronary artery bypass grafting.
*p values should be interpreted cautiously because, although differences in presentation and outcome were expected, we did
not specify specific outcomes that would differ; p values are simply a guide to the reader to indicate which differences were
nominally significant.
†Subjects were matched for age, sex, hospital and discharge date.
‡Includes angina, myocardial infarction, stroke, PTCA, CABG and peripheral vascular disease.



continent. Limited data are available for the South Asian
population in Canada, although it is encouraging to note
the recent emergence of ethnicity-based research in this
country.3,8,10,11

The South Asians in our study had a different cardiovas-
cular disease risk factor profile than did the non-South
Asians. Almost half of the South Asians (43%) had diabetes,
despite having a significantly lower mean body mass index.
Numerous studies have confirmed that insulin resistance

and the metabolic syndrome are common among South
Asians compared with other populations.12–18 The non-
South Asians in our study were more likely than the South
Asians to be smokers and to have hyperlipidemia, findings
consistent with those in other studies.16,19,20 Although con-
ventional risk factors remain strongly associated with the
development of cardiovascular disease in South Asians, they
may not completely explain the relative excess risk in this
population.3,4,18
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Table 2: Presentation characteristics and treatment in hospital for the 2 groups

Variable South Asians
Matched

control subjects p value*

Median time from symptom onset
  to presentation, h 3.92 3.08 0.04
Median time from presentation
  to thrombolysis, h 1.02 0.93 0.39
Antithrombotic treatment (thrombolysis/
  ASA), no. (and %) of subjects

Eligible for thrombolysis 255 (46.1) 239 (43.2) 0.37
Received thrombolysis 223 (40.3) 213 (38.5) 0.52
Eligible for and received thrombolysis 183/255 (71.8) 172/239 (72.0) 0.87
Received ASA 499 (90.2) 512 (92.6) 0.20

Discharge medications,
  no. (and %) of subjects

ASA 383 (69.2) 377 (68.2) 0.69
ACE inhibitor 236 (42.7) 211 (38.2) 0.13

β-blocker 360 (65.1) 358 (64.7) 0.90
Calcium-channel blocker   61 (11.0)   90 (16.3) 0.01
Cholesterol-lowering agent 116 (21.0) 137 (24.8) 0.11
Hypoglycemic agent 116 (21.0)   65 (11.8) < 0.001
Warfarin   73 (13.2)   69 (12.5) 0.72

Procedures, no. (and %) of subjects
Angiography   94 (17.0)   90 (16.3) 0.80
PTCA   16   (2.9)   19   (3.4) 0.60
CABG   23   (4.2)   12   (2.2) 0.06
Placement of pacemaker     7   (1.3)     5   (0.9) 0.56
Two-dimensional echocardiography 408 (73.8) 389 (70.3) 0.21
Predischarge stress test 253 (45.8) 233 (42.1) 0.21

Note: ACE = angiotensin-converting enzyme.
*p values should be interpreted cautiously because, although differences in presentation and outcome were expected, we did
not specify specific outcomes that would differ; p values are simply a guide to the reader to indicate which differences are
nominally significant.

Table 3: In-hospital outcomes for the 2 groups

No. (and %) of subjects

Outcome South Asians
Matched

control subjects p value*

Death   53   (9.6)   43   (7.8) 0.27
Recurrent myocardial infarction   20   (3.6)   11   (2.0) 0.11
Cardiac arrest   52   (9.4)   46   (8.3) 0.53
Pulmonary edema 120 (21.7) 128 (23.1) 0.58
Stroke     6   (1.1)     8   (1.4) 0.59
Bleeding   18   (3.2)   12   (2.2) 0.24

*p values should be interpreted cautiously because, although differences in presentation and outcome were
expected, we did not specify specific outcomes that would differ; p values are simply a guide to the reader to
indicate which differences are nominally significant.



Time from symptom onset to hospital arrival was signif-
icantly longer for the South Asians than for the control
subjects. This difference merits further investigation, since
early presentation and treatment of acute MI may reduce
death rates. Reasons for the delay in presentation among
South Asians cannot be ascertained from our study but may
include language barriers and decreased awareness of the
significance of symptoms. If these are found to be factors
causing delay, public education of this group at high risk
may be necessary. On hospital arrival, however, time to
treatment and type of treatment did not differ between the
2 groups.

A greater proportion of South Asians than of control
subjects experienced anterior infarctions, with a trend to-
ward higher peak CK levels. This finding suggests that
South Asians may experience larger infarctions than 
non-South Asians. Calcium antagonists were used less
often in South Asians, although one may have expected
preferential use of calcium antagonists versus β-blockers
in a population prone to diabetes. It is possible that cal-
cium antagonists were used less frequently in the South
Asian group to reduce the risk of precipitating congestive
heart failure in patients deemed to have larger, anterior
infarctions.

In-hospital coronary angiography was performed infre-
quently in both groups. This low rate of angiography is
consistent with clinical practice in Canada during the study
period. At the 2 participating hospitals, in-hospital angiog-
raphy was performed largely for postinfarction ischemia or
clinical instability. Patients whose condition was stable may
have undergone angiography following discharge at the
discretion of their cardiologist, but these data were unavail-
able to us. No statistically significant differences were
noted between the groups in the use of percutaneous trans-
luminal coronary angioplasty or other procedures.

Urgent coronary artery bypass grafting was performed
almost twice as often in the South Asian group as in the
control group. The difference approached statistical signifi-
cance. Our results are consistent with those of other studies
showing that South Asians have more diffuse coronary
artery disease19 and are more likely to have triple-vessel dis-
ease20 than white people in Britain. As well, we recently
showed that South Asian Canadians have more severe and
diffuse coronary artery disease at the time of angiography
than do Canadians of European origin.11 However, the re-
sults of our current study are limited since many patients
may have undergone angiography and revascularization
following discharge.

Studies from the United Kingdom comparing death
rates after MI between South Asians and other subjects
have given conflicting results. Wilkinson and colleagues21

found significantly higher 6-month death rates in South
Asians with an acute MI than in indigenous control sub-
jects. Two other studies did not demonstrate a difference
up to 4 years after MI, but their samples were smaller.5,6

Our study has the largest sample, but we examined only in-

hospital mortality (within the first week after MI). The fact
that early death rates were similar suggests that the pathol-
ogy of acute MI is similar among Canadians of South Asian
and non-South Asian ancestry.

Our study had limitations. It was based on a retrospec-
tive review of charts from 2 hospital sites, and thus the re-
sults are not necessarily generalizable to the entire Can-
adian population. Although theoretically our data on
differences in risk factors between South Asian patients and
non-South Asian control patients with MI should not be
extrapolated to a random sample of subjects from either
group, the Study of Health Assessment and Risk in Ethnic
groups,18 based on population sampling, demonstrated
higher rates of diabetes among South Asians in Canada. An
additional limitation was the possible contamination of case
and control subjects based on surnames and given names of
ambiguous ethnic origin. As well, reliance on self-reporting
of some risk factors may have led to inaccuracies in report-
ing. Such inaccuracies are generally random and would
tend to minimize differences between the groups toward
the null.

Conclusion

Given the increasing numbers of Canadians of South
Asian origin coupled with their higher risk of cardiovascu-
lar disease, it is important for the Canadian medical com-
munity to understand the unique characteristics of South
Asians presenting with acute MI. Public health efforts
should be focused on increasing the awareness of the symp-
toms of acute MI in South Asian communities, as has been
done for Canadians of non-South Asian origin. Further
studies are needed to assess longer-term outcomes and to
determine whether it is appropriate to develop prevention
and treatment strategies specific to South Asian patients ex-
periencing acute MI.
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