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SUMMARY Ischaemic heart disease is commoner among immigrants from the Indian subcontinent
than among Europeans in the United Kingdom. The excess cannot be accounted for by differences
in smoking, blood pressure, or lipid concentrations. There is, however, an increased prevalence of
diabetes mellitus in the Asian population. Separate estimates ofthe relative risk of acute myocardial
infarction associated with diabetes from parallel case-control studies were made to compare the
importance of diabetes as a risk factor in the two ethnic groups. For Asians the relative risk was 3 3
(95 % confidence interval 1 9 to 5 8) and for Europeans 1-3 (1 0 to 1 7). Calculations of population
attributable risk indicated that clinical diabetes mellitus accounts for 21% of the incidence of
myocardial infarction in Asians but only 3% of the incidence in Europeans.
Diabetes mellitus is of sufficient quantitative importance as a risk factor to account for the whole
of the observed excess of deaths from ischaemic heart disease among Asians in the United
Kingdom.

Ischaemic heart disease is commoner among
immigrants from the Indian subcontinent (Asians) to
the United Kingdom than among Europeans. 1-3
From 1970 to 1978 the standardised mortality ratio
for ischaemic heart disease in Asians in England and
Wales was 119 for men and 128 for women.' Studies
in Leicestershire and east London have confirmed
the increased risk of acute myocardial infarction
among Asians.45 The incidence of ischaemic heart
disease was also reported to be disproportionately
high among Asian migrants in Trinidad and elsewhere.6
The increased risk of ischaemic heart disease
among Asians cannot be attributed to a higher
prevalence of the major known risk factors, namely
smoking, hypertension, and hypercholesterolaemia.
Smoking is probably not commoner among Asians
than Europeans,7 with the exception of Bangladeshis.' This vIew is corroborated by the low
mortality from carcinoma of the bronchus in Asians.2
Neither blood pressure8 nor dietary and plasma
lipids7 seem to be higher in Asians than in Europeans.

There is, however, clear evidence from national
mortality statistics,2 from hospital activity analysis
data,4 and from surveys910 of a higher prevalence of
diabetes mellitus among Asians. The excess is of
non-insulin dependent diabetes. It is generally
accepted that clinical diabetes is a risk factor for
ischaemic heart disease in the predominantly white
populations in which the association has been
measured,"-" though lesser degrees of glucose
intolerance are probably not.'5 We wished to establish whether clinical diabetes is of sufficient importance as a risk factor to account for the higher
incidence of myocardial infarction among Asians. To
this end we performed parallel case-control analyses
in these two ethnic groups in Leicester, calculating
for each the relative risk of myocardial infarction in
diabetic individuals compared with non-diabetic
individuals. These relative risk estimates were then
used to calculate the proportion of the incidence of
myocardial infarction in the two groups that was
attributable to clinical diabetes mellitus (population
attributable risk or aetiological fraction).
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Patients and methods
We studied all 50 Asian and 443 European patients
with myocardial infarction aged > 45 admitted to the
coronary care unit, Leicester Royal Infirmary, from

Br Heart J: first published as 10.1136/hrt.62.2.118 on 1 August 1989. Downloaded from http://heart.bmj.com/ on September 18, 2019 by guest. Protected by copyright.

Br Heart J 1989;62:118-22

45-64 and > 65 years; we derived overall
estimates of relative risk and 95% confidence
intervals for each ethnic group using precision based
ranges

weights.'9

We calculated population attributable risk (ARp)

Non-diabetic
Diabetic
Stratum 65 + years:
Non-diabetic
Diabetic

24
10

4308
527

11
5

1835
279

3-4 (1-7-6-8)

3 0 (1-1-8-3)
Adjusted risk ratio over age strata (variance weighted) 3-3 (1-9-5-8).
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January 1987 to February 1988 inclusive. The diag- for each ethnic group using the relevant age adjusted
nosis of myocardial infarction was based on the estimate of relative risk (RRp) and observed
prevalence (Pp) of clinical diabetes in the survey
presence of at least two of the following criteria: a
history suggestive of chest pain of cardiac type; sample by the following formula0':
evolving electrocardiogram changes with ST elevax 100%
ARp = P (RRp 1)+ l~100
tion; an increase in serum creatine kinase to at least
PR -1)
twice the upper limit of the normal laboratory range.
A standard patient record was completed by the Confidence intervals for the population attributable
admitting doctor as part of the admission procedure. risk were calculated from the normal approximation'
It included the ascertainment of previously diag- of the distribution of ln (1 - AR,).
nosed diabetes mellitus and its treatment from the
patient (using interpreters if necessary). Of the 51 Results
European diabetic patients, 22% were taking insulin
and 51% oral hypoglycaemic agents. For the 15 The large prevalence study in the population in the
Asians with diabetes the corresponding figures were catchment area gave precise estimates of the age
60% and 27% respectively. No biochemcial or other specific prevalence of diabetes mellitus in the two
results acquired during the hospital stay were used to ethnic groups (figure). The excess of diabetes among
establish the diabetic state for the purpose of this Asians is of the non-insulin dependent type. For the
-study. The-doitofc6netng the patient record and present study all diabetes was first considered in a
assigning the diagnosis of myocardial infarction was single category. Table 1 shows the results of the case
not aware of the hypothesis being tested. Patients of control analyses for Asians. There was a highly
Asian descent were identified as such in the coronary significant association between diabetes and myocardial infarction among Asians, with an age adjusted
care unit database by inspection of names4; no
attempt was made to classify subjects by place of point estimate of relative risk of 3-3 (p <O00005).
The strength of the association was similar in both
birth.
Reference data for the prevalence of clinical age strata, indicating lack of interaction between age
diabetes in the base population from which the cases and diabetes as determinants of risk.
Table 2 shows the results for the European study
arose were obtained from a survey carried out in part
ofthe catchment area ofthe hospital within the city of group. The age adjusted relative risk estimate of 1-3
Leicester. The survey included about 35% of the was of borderline statistical significance at the 5%
Asian and 10% of the European adult population of level. Relative risk was constant across the age
the city and has been described in detail elsewhere.9 ranges, as in the Asian group.
Table 3 shows the analysis by treatment
Cases of clinical diabetes mellitus were ascertained
from analysis of diabetic clinic records and specialist (dichotomised into insulin-treated and treated by
health visitor records. The diagnosis was made on a oral hypoglycaemic agents or diet or both) for each
documented history of thirst and polyuria and a ethnic group. Among the Asians there is a strikingly
random venous plasma glucose of > 11 1 mmol/l in high relative risk for insulin treatment of 9 9 (p <
accordance with the World Health Organisation 0-0005) compared with a non-significant relative risk
definition.'6 The health visitor service for diabetic estimate for treatment with oral hypoglycaemic
patients is an important part of the community care agents or diet. This observation should be interin the city and is notified of newly diagnosed cases by preted cautiously because ofthe small numbers in the
hospital medical and nursing staff and general prac- analysis and more data are needed to confirm it.
Calculations of population attributable risk from
titioners. The population denominator was
extrapolated from the 1981 census data. About 90% the overall estimates of relative risk and the observed
of the Asians originated from the Gujerat region of Table 1 Case-control analysesfor Asians
India, having migrated via East Africa.'7
Relative
The relative risk of myocardial infarction
Controls
risk (9S% CI)
Cases
associated with diabetes was estimated for Asians and Asians
Europeans separately. Confidence intervals were Unstratified analysis:
6143
Non-diabetic
35
calculated by Miettinen's test based method.'8
3-3 (1-8-5-9)
Diabetic
15
806
Stratified analysis was then performed for the age Stratum 45-64 years:

Woods, Samanta, Burden

Non-insulin dependent

All diabetes

D Asian
14-

+

12-

2 European

I-

10-

K
.

w

8a.6

K

I

K

2fl, I

-

*

-

I X\\I

*

%x

I

>65

45-64

I

F%

x.

-

I

s

1

v -

65

45-64

Age

Age

Figure Mean (SE) age-specific prevalence of known diabetes and of known non-insulin dependent
diabetes in Asians and Europeans in Leicester.

prevalence ofdiabetes in the community indicate that
21% (95% confidence interval 5 to 34%) of the
incidence of acute myocardial infarction in Asians is
attributable to clinical diabetes mellitus. For
Europeans, the population attributable risk was 3%
(0 to 6%). When we used the simplest model (in
which standardised ischaemic heart disease mortality
is equal in Asians and Europeans in the absence ofthe
factor of diabetes and is then scaled up by 100/79 in
Asians and 100/97 in Europeans to allow for the
differential effect of this risk factor) the predicted

mortality from ischaemic heart disease in Asians was
123% of that in Europeans. This accords well with
the observed standardised mortality ratios of 119 for
Asian men and 128 for Asian women.' This assumes
that (a) the combined effect of all coronary risk
factors other than clinical diabetes is equal in the two
ethnic groups, (b) that there is a similar multiplicative
interaction of diabetes with other risk factors in both
groups, and (c) that the case fatality rate is also equal.
The validity of these assumptions is currently being
tested in further studies.

Table 2 Case-control analyses for European patients
Europeans

Cases

Unstratified analysis:
392
Non-diabetic
51
Diabetic
Stratum 45-64 years:
138
Non-diabetic
19
Diabetic
Stratum 65 + years:
254
Non-diabetic
32
Diabetic

Controls

Relative
risk (95% CI)

Controls

Relative
risk (95% CI)

35
9
6

6143
160
646

9 9 (5-4-18-2)
1-6 (0-7-3-9)

392

9923
236
757

1-2 (0-7-2-1)
1-3 (0-9-1-8)

Cases

9923
993

1-3 (1-0-1-8)

3189
327

1-3 (0 8-2 2)

6734
666

Table 3 Analysis by treatment for both ethnicgroups

1-3 (0-9-3-3)

Adjusted risk ratio over age strata (variance weighted) 1-3 (10-01-7).

Asian:
Non-diabetic
Insulin
Oral agents/diet

European:
Non-diabetic
Insulin
Oral agents/diet

11

40
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Discussion
likely to operate equally in the two groups without
invalidating the comparison between them. In addiIn the present study we made no estimate of relative tion, the finding of an increased relative risk in the
risk of myocardial infarction in Asians and Asians with diabetes is most striking in the insulin
Europeans and its design does not permit such a treated group, in whom diabetes is least likely to be
calculation. The evidence that ischaemic heart dis- incorrectly ascertained either for the cases or the
ease is commoner among Asians than among controls.
Europeans in the United Kingdom is consistent from
It is unlikely that insulin treatment itself increases
several sources, most notably national mortality the risk of myocardial infarction among Asians with
statistics. Our objective was to measure the impor- diabetes. Insulin dependent (type I) diabetes seems
tance of diabetes mellitus as a coronary risk factor to be no more common among Asians than among
both for the individual (relative risk) and for the Europeans, certainly during childhood.27 It is more
community (population attributable risk) within plausible that insulin treatment among adult Asians
each ethnic group. The results show that clinical identifies a group of individuals with type II diabetes
diabetes is more important by either criterion in who have failed to be controlled by diet and oral
Asians than in Europeans and is a risk factor of hypoglycaemic agents.
sufficient magnitude to account for the excess of
The mechanism of the association between
deaths from ischaemic heart disease among Asians.
diabetes mellitus and acute myocardial infarction is
Many prospective studies of diabetes mellitus in not yet clear.' A recent study of coronary risk factors
relation to myocardial infarction have used some in east London found that Bangladeshis had a
direct measure of glycaemia (with or without an oral threefold greater prevalence of diabetes than
glucose load) to establish the diabetic state.'2 142224 Europeans."B In addition, Bangladeshis without a
Such an approach cannot validly be used in case- history of diabetes showed a twofold greater serum
control studies because of the disturbance of insulin response to an oral glucose load than
metabolic control in the patients at the time of Europeans. In the light of these data a unifying
infarction. If tests are delayed until the recovery hypothesis was proposed whereby relative insulin
phase they can only be applied to survivors, who will resistance among Asians leads to hyperinsulinaemia
be unrepresentative of all incident cases if early and consequent lipoprotein abnormalities favouring
prognosis differs in patients with diabetes and those the development of coronary atherosclerosis. It is
without, as has been reported.25 Case-control studies important to recognise, however, that acute myocarhave distinct advantages of efficiency and statistical dial infarction represents the summation of two
power over cohort studies and in order to use this processes: the gradual development of coronary
study design we defined history ofclinical diabetes as atherosclerosis and a subsequent rapid occlusion
the factor of interest rather than any biochemical which is nearly always thrombotic.2' The link bemeasure. This definition, which was also used in the tween diabetes and myocardial infarction might
Tecumseh cohort study,24 has the advantage of being operate through either or both ofthese to produce the
categorical and obviates the need to divide contin- association observed here.
uous measures of glycaemia arbitrarily into ranges of
Under certain circumstances the relative risk
normal, impaired glucose tolerance, and diabetic. In associated with a particular factor can be influenced
addition, a large body of prospective data has failed to by the prevalence and strength of other risk factors in
provide convincing evidence that asymptomatic the population studied.0 Further study of the known
hyperglycaemia is a risk factor for ischaemic heart coronary risk factors in Asians is needed both to
disease."5
clarify the link between diabetes and myocardial
Leicester Royal Infirmary provides coronary care infarction and to assist the planning of primary
facilities for the whole of the city and surrounding prevention. Mortality from ischaemic heart disease
county without any differential referral patterns for in the United Kingdom is now among the highest is
patients with diabetes. The reference data came from the world and calls for an ambitious policy to control
a substantial sample of the base population providing risk factors as has been successfully applied in
the cases, rather than from "controls" chosen for the Finland." The present study indicates that primary
study. Selection bias was thereby avoided and statis- prevention among Asians should be particularly
tical power maximised for the available number of directed towards those with diabetes.
cases. A potential disadvantage is the possibility of
information bias since the diabetic state was not
ascertained in exactly the same way in the cases and We thank Mrs Barbara Fent and Mrs Sue Fletcher
the controls. However, the methods were identical for their help with data collection and Professor
for both Asians and Europeans and any bias would be Michael Clarke for his comments.
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