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Comparison of cardiovascular risk between patients with
type 2 diabetes and those who had had a myocardial
infarction: cross sectional and cohort studies
Josie M M Evans, Jixian Wang, Andrew D Morris

Abstract
Objective To compare risks of cardiovascular
outcomes between patients with type 2 diabetes and
patients with established coronary heart disease.
Design Cross sectional study and cohort study using
routinely collected datasets.
Setting Tayside, Scotland (population 400 000) during
1988-95.
Subjects In the cross sectional study, among patients
aged 45-64, 1155 with type 2 diabetes were compared
with 1347 who had had a myocardial infarction in the
preceding 8 years. In the cohort study 3477 patients
of all ages with newly diagnosed type 2 diabetes were
compared with 7414 patients who had just had a
myocardial infarction.
Main outcome measures Risk ratios for death from
all causes, cardiovascular death, and hospital
admission for myocardial infarction were calculated
by Cox proportional hazards analysis and adjusted for
age and sex.
Results In the cross sectional study the adjusted risk
ratio for death from all causes was 2.27 (95%
confidence interval 1.82 to 2.83) for patients who had
had myocardial infarction compared with those with
diabetes, and the risk ratio for hospital admission for
myocardial infarction was 1.33 (1.14 to 1.55). In the
cohort study, patients who had just had a myocardial
infarction had a higher risk of death from all causes
(adjusted risk ratio 1.35 (1.25 to 1.44)), cardiovascular
death (2.93 (2.54 to 3.41)), and hospital admission for
myocardial infarction (3.10 (2.57 to 3.73)).
Conclusions Patients with type 2 diabetes were at
lower risk of cardiovascular outcomes than patients
with established coronary heart disease.

Introduction
The increased risk of cardiovascular disease in type 2
diabetes is well recognised1 and is associated with both
diabetes specific risk factors2 and increased frequency
of conventional risk factors for cardiovascular disease.3

A recent study by Haffner et al suggested that the risk
of death from coronary heart disease in patients with
type 2 diabetes may even be as high as in patients who
have had a myocardial infarction.4 The authors of this
study proposed that patients with diabetes should be

treated as if they had existing coronary heart disease.
Important weaknesses of this study, however, were the
lack of power to detect differences between the two
groups and that patients were self selected.

The aim of the present investigation was to
compare risks of cardiovascular outcomes between
patients with diabetes and patients with established
coronary heart disease. We carried out two studies: in
the first we used a design similar to that of Haffner et
al,4 and in the second we compared patients with newly
diagnosed diabetes for cardiovascular risk with those
who had just had a myocardial infarction.

Subjects and methods
Data sources
We used routine data for residents of Tayside, Scotland,
including data of all patients with type 1 and type 2
diabetes from 1988, a record of all inpatient hospital
admissions in Tayside from 1980 with diagnostic codes
from ICD-9 (international classification of diseases,
ninth revision), and records of death certificates from
the registrar general with ICD-9 coded causes of death
from 1988.5 6

Cross sectional study
We identified a cross section of patients aged 45-64
years at the study index date (1 January 1988). We
defined a diabetic group, which included all patients
with type 2 diabetes diagnosed before the index date.
We also defined a group of patients, aged 45-64, who
had an inpatient hospital admission with myocardial
infarction between January 1980 and December 1987.
We excluded any patient who was in both groups.
Follow up was from January 1988 to December 1995.

The outcomes were mortality (any cause), ascer-
tained from death certification records, and hospital
admission with a primary diagnosis of myocardial inf-
arction. We used a Cox proportional hazards model to
calculate risk ratios (with 95% confidence intervals),
adjusted for age and sex, for the risks of the outcomes
in the myocardial infarction group compared with
those in the diabetic group.

Cohort study
We identified two cohorts of patients. The diabetic
cohort included any patient in the study population

The full version of
this article appears
on bmj.com

Department of
Epidemiology and
Public Health,
Ninewells Hospital,
Dundee DD1 9SY
Josie M M Evans
lecturer

Department of
Clinical
Pharmacology,
Ninewells Hospital,
Dundee
Jixian Wang
statistician

Department of
Medicine, Ninewells
Hospital, Dundee
Andrew D Morris
reader in medicine

Correspondence to:
J M M Evans
j.m.m.stansfield@
dundee.ac.uk

BMJ 2002;324:939–42

939BMJ VOLUME 324 20 APRIL 2002 bmj.com



with type 2 diabetes diagnosed between January 1988
and December 1995. Their study index date was their
date of diagnosis of diabetes. The myocardial infarction
cohort included any patient who had a first hospital
admission with a primary or secondary diagnosis of
myocardial infarction between January 1988 and
December 1995. Their study index date was their date
of hospital admission.

The outcomes in this study during follow up to
December 1995 were mortality (any cause), cardiovas-
cular mortality, and hospital admission for myocardial
infarction (primary or secondary diagnosis). Any
patient who died within 28 days after their index date
was excluded from further analyses. We constructed
Kaplan-Meier survival curves to compare probability
of death between the study cohorts. We used a Cox
proportional hazards model to compare the risks, with
adjustment for age and sex.

Results
Our study population consisted of 263 175 patients
resident in Tayside.

Cross sectional study
We identified 1155 patients (42% women) with
diabetes, with a mean age of 57 years and a mean
duration of diabetes of 6.04 years. We identified 1347
patients (28% women) with myocardial infarction, with
a mean age of 57 and a mean time since infarction of
3.5 years.

In the eight year follow up 438 (33%) of the
patients in the myocardial infarction group died, and
274 (20%) were hospitalised for a further infarction. In
the diabetic group 284 (25%) died, and 113 (10%) were

hospitalised for an infarction. The risk of death was
higher in the myocardial infarction group compared
with the diabetic group. Hospital admission for
myocardial infarction also increased more than
twofold in this group (table 1). The risks of these
outcomes seemed to be greater for men than women,
and the risks increased with age (although age was a
weaker predictor of hospital admission for myocardial
infarction than of death).

Cohort study
For the diabetic cohort, we identified 3477 patients
(49% women), with a mean age of 66, of whom 3403
(98%) were included in the statistical analyses (patients
who did not die within 28 days after their index date).
For the myocardial infarction cohort, we identified
7414 patients (46% women), with a mean age of 71, of
whom 5350 (72%) were included in the statistical
analyses.

During the subsequent follow up, there were 1196
deaths in the diabetic cohort (35% of the patients in the
analyses), of which 222 were cardiovascular deaths, and
142 patients were hospitalised for myocardial infarc-
tion. In the myocardial infarction cohort there were
2596 deaths (49% of patients in the analyses), of which
1077 were cardiovascular deaths, and 656 patients
were hospitalised for myocardial infarction. The
Kaplan-Meier survival curve shows that the diabetic
cohort had lower risks for death from all causes
(figure). The reduced risk seemed to be mainly in the
early period of follow up, with the gradients of the
curves converging after the first 1000 days or so.

Patients in the myocardial infarction cohort had an
increased risk of death from any cause compared with
patients in the diabetic cohort (table 2). The risk
increased with age, and men were at greater risk than
women. Patients in the myocardial infarction cohort
had a threefold higher risk of death from a cardiovas-
cular cause than patients in the diabetic cohort, and the
risk of cardiovascular death increased with age, but
there was no difference between men and women. The
myocardial infarction cohort also had an increased risk
of hospital admission for myocardial infarction. The
risks of hospital admission were higher in the age
groups 60-69 and 70-79 than in the group aged >80,
but there was no difference between men and women.

Table 1 Risk of death from all causes and hospital admission for myocardial infarction
in cross sectional study of patients with type 2 diabetes and those who had had a
myocardial infarction

Diabetic group MI group

Risk ratio (95% CI)*
No of

patients
No of
events

No of
patients

No of
events

Death from all causes

Age (years):

45-49 102 8 106 23 0.34 (0.24 to 0.49)

50-54 260 39 237 60 0.48 (0.38 to 0.59)

55-59 299 68 366 100 0.61 (0.51 to 0.73)

60-64 494 169 638 255 1.00

Sex:

Men 668 182 974 334 1.35 (1.15 to 1.61)

Women 487 102 373 104 1.00

Diagnosis:

MI — — 1347 438 1.33 (1.14 to 1.55)

Diabetes 1155 284 — — 1.00

Hospital admission for myocardial infarction

Age (years):

45-49 102 5 106 22 0.71 (0.47 to 1.06)

50-54 260 19 237 50 0.81 (0.61 to 1.06)

55-59 299 27 366 75 0.85 (0.67 to 1.08)

60-64 497 62 638 127 1.00

Sex:

Men 668 71 974 208 1.28 (1.03 to 1.61)

Women 487 42 373 66 1.00

Diagnosis:

MI — — 1347 274 2.27 (1.82 to 2.83)

Diabetes 1155 113 — — 1.00

MI=myocardial infarction.
*Adjusted for all covariates, derived from Cox regression analysis.
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Kaplan-Meier survival curve showing time to death from any cause
in patients with newly diagnosed type 2 diabetes and patients who
had just had a myocardial infarction (MI)
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Discussion
We found that patients with type 2 diabetes were at
lower risk of death from all causes, death from cardio-
vascular causes, and hospital admission for myocardial
infarction than patients with established coronary
heart disease. Thus, our results do not support the
hypothesis that patients with diabetes have as high a
cardiovascular risk as patients with established
coronary heart disease.

Comparison with other studies
For our cross sectional study, we used a design similar
to that used by Haffner et al in their Finnish study.4 The
patient groups were slightly different in that we
included patients whose diabetes was treated by diet
only, and patients in the myocardial infarction group
were restricted to those whose myocardial infarction
occurred in the preceding eight years. Patients in the
myocardial infarction group were clearly at an
increased risk of death and hospital admission for
myocardial infarction, after adjustment for the
differences in age and sex between the two groups.
Although we were unable to adjust for differences in
cardiovascular risk factors at baseline (smoking status,
hypertension, low density and high density lipoprotein
cholesterol concentrations, and total cholesterol and
triglyceride concentrations), such adjustments in the
Finnish study reduced the hazard ratio for death from
coronary heart disease only slightly, from 1.4 to 1.2. In
our study a substantial decrease would be required for
the difference in risk of hospital admission for myocar-
dial infarction to be no longer significant. An
important point is the narrow width of the confidence
intervals in our study.

Although we could not make a direct comparison
between the results from the two studies, as we were
unable to determine mortality from coronary heart
disease in our patient groups, it is interesting that the
result for overall mortality in our study falls within the
confidence interval for mortality from coronary heart
disease in the Finnish study. We believe that our study
highlights the lack of power in the earlier study. It also
shows that the cardiovascular risk profile is clearly dif-
ferent in patients with diabetes compared with those
who have had a myocardial infarction.

Another concern with the Finnish study was its
cross sectional design. Patients were recruited into the
study on the basis of existing diabetes (mean duration
eight years) and previous myocardial infarction (mean
time since infarction not given).4 It is possible that the
rates of cardiovascular disease in the two groups varies
with time since diagnosis of diabetes and time since
myocardial infarction. Our second study therefore
compared rates between patients with newly diagnosed
diabetes and those who had just had a myocardial inf-
arction. This comparison may have more clinical
relevance. Again, the results showed higher risks of
death from all causes, cardiovascular deaths, and
hospital admission for myocardial infarction in
patients who had had a myocardial infarction
compared with patients with diabetes.

Implications of results
Our results have important implications for clinical
practice, in that we should be cautious about basing

What is already known on this topic

A recent influential study suggested that patients
with type 2 diabetes without established
cardiovascular disease have as high a risk of
cardiovascular events and death as non-diabetic
patients who have had a myocardial infarction

Some clinicians therefore advocate aggressive
treatment of cardiovascular risk factors in the
presence of diabetes

What this study adds

Patients with type 2 diabetes are at lower risk of
death from all causes or cardiovascular causes and
of hospital admission for myocardial infarction
than patients with established coronary heart
disease

Table 2 Risk of death from all causes, death from cardiovascular causes, and hospital
admission for myocardial infarction in cohort study of patients with newly diagnosed
type 2 diabetes and those who had just had a myocardial infarction

Diabetic group MI group

Risk ratio (95% CI)*
No of

patients
No of
events

No of
patients

No of
events

Death from all causes

Age (years):

<50 441 30 397 41 0.05 (0.04 to 0.07)

50-59 677 92 870 191 0.12 (0.10 to 0.13)

60-69 1005 295 1457 548 0.25 (0.23 to 0.27)

70-79 840 434 1565 920 0.51 (0.47 to 0.55)

>79 440 345 1061 896 1.00

Sex:

Men 1734 604 3062 1352 1.19 (1.12 to 1.26)

Women 1669 592 2288 1244 1.00

Diagnosis:

MI — — 5350 2596 1.35 (1.25 to 1.44)

Diabetes 3403 1196 — — 1.00

Death from cardiovascular causes

Age (years):

<50 441 6 397 17 0.10 (0.07 to 0.16)

50-59 677 12 870 86 0.22 (0.18 to 0.27)

60-69 1005 61 1457 235 0.42 (0.36 to 0.48)

70-79 840 87 1565 389 0.70 (0.61 to 0.80)

>79 440 56 1061 350 1.00

Sex:

Men 1734 113 3062 559 1.07 (0.95 to 1.19)

Women 1669 109 2288 518 1.00

Diagnosis:

MI — — 5350 1077 2.93 (2.54 to 3.41)

Diabetes 3403 222 — — 1.00

Hospital admission for myocardial infarction

Age (years):

<50 441 11 397 48 1.18 (0.85 to 1.62)

50-59 677 20 870 106 1.25 (0.96 to 1.62)

60-69 1005 49 1457 213 1.61 (1.28 to 1.99)

70-79 840 50 1565 189 1.41 (1.13 to 1.75)

>79 440 12 1061 100 1.00

Sex:

Men 1734 69 3062 385 1.00 (0.87 to 1.15)

Women 1669 73 2288 271 1.00

Diagnosis:

MI — — 5350 656 3.10 (2.57 to 3.73)

Diabetes 3403 142 — — 1.00

MI=myocardial infarction.
*Adjusted for all covariates, derived from Cox regression analysis.
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treatment decisions on individual risk factors for
cardiovascular disease in isolation.7
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Consumer demand for caesarean sections in Brazil:
population based birth cohort study linking ethnographic
and epidemiological methods
Dominique P Béhague, Cesar G Victora, Fernando C Barros

Abstract
Objectives To investigate why some women prefer
caesarean sections and how decisions to medicalise
birthing are influenced by patients, doctors, and the
sociomedical environment.
Design Population based birth cohort study, using
ethnographic and epidemiological methods.
Setting Epidemiological study: women living in the
urban area of Pelotas, Brazil who gave birth in
hospital during the study. Ethnographic study:
subsample of 80 women selected at random from the
birth cohort. Nineteen medical staff were interviewed.
Participants 5304 women who gave birth in any of
the city’s hospitals in 1993.
Main outcome measures Birth by caesarean section
or vaginal delivery.
Results In both samples women from families with
higher incomes and higher levels of education had
caesarean sections more often than other women.
Many lower to middle class women sought caesarean
sections to avoid what they considered poor quality
care and medical neglect, resulting from social
prejudice. These women used medicalised prenatal
and birthing health care to increase their chance of
acquiring a caesarean section, particularly if they had
social power in the home. Both social power and
women’s behaviour towards seeking medicalised
health care remained significantly associated with type
of birth after controlling for family income and
maternal education.
Conclusions Fear of substandard care is behind many
poor women’s preferences for a caesarean section.
Variables pertaining to women’s role in the process of
redefining and negotiating medical risks were much
stronger correlates of caesarean section rates than
income or education. The unequal distribution of
medical technology has altered concepts of good and

normal birthing. Arguments supporting
interventionist birthing for all on the basis of equal
access to health care must be reviewed.

Introduction
Brazil has a very high rate of caesarean sections1; 55%
of women from families earning more than $1000
(£700, €1120) per month had a caesarean section,
above the 15% recommended by the World Health
Organization.2 3

Women’s requests for caesarean section may be an
important determinant of birth outcome, particularly
in countries with growing privatisation and options for
patient choice.4–8 Most research focuses on women’s
fears of the physiological consequences of vaginal
delivery.5 9 For this reason the debate has focused on
providing consumers with knowledge on the risks
associated with vaginal and operative deliveries so that
decisions about birth may be rationally informed.10–14

But how do women and obstetricians conclude that the
risk of attempting a vaginal delivery is too high?13 14

We investigated why some women seek out
medicalised care. In particular, we explored how medi-
calisation is linked to social power in a society where
the everyday experience of inequalities is profound.

Methods
We used a linked ethnographic and epidemiological
approach for our study. For the ethnographic study we
selected 80 mothers from a birth cohort of 5304
women who gave birth in 1993 in any of the hospitals
in Pelotas, Brazil.2 We interviewed women two or three
times during the first five months after birth, using a
semistructured guide to explore women’s health seek-
ing behaviour, interactions with medical institutions,
social integration and activities, and dynamics within

The full version of
this paper appears
on bmj.com

Papers

Editorial by Langer
and p 945

Department of
Social Medicine,
Federal University
of Pelotas, CP
464-96001-970,
Pelotas, Rio Grande
do Sul, Brazil
Dominique P
Béhague
anthropologist
Cesar G Victora
professor of
epidemiology

Centro
Latinoamericano de
Perinatologia,
Montevideo,
Uruguay
Fernando C Barros
consultant

Correspondence to:
D P Béhague,
Department of
Anthropology,
McGill University,
Montreal, Quebec
H3A 2T7, Canada
dbehague@aol.com

BMJ 2002;324:942–5

942 BMJ VOLUME 324 20 APRIL 2002 bmj.com


