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Objective: To examine the relation of diabetes and coronary heart disease (CHD; myocardial infarction
(MI) or angina) to the incidence of major CHD and stroke events and total mortality.
Methods: Prospective study of 5934 men aged 52–74 years followed up for 10 years. The men were
divided into five groups according to their diabetes and CHD status.
Results: During the follow up there were 662 major CHD events, 305 major stroke events, and 1357
deaths from all causes (637 cardiovascular disease (CVD) deaths, 417 CHD deaths). Men with diabetes
had significantly increased cardiovascular and total mortality risk compared with non-diabetic men with
no CHD but lower risk than men with prior MI only. The adjusted relative risk for CHD deaths was 2.82
(95% confidence interval (CI) 1.85 to 4.28) in men with diabetes only, 2.12 (95% CI 1.53 to 2.93) in men
with angina only, 3.91 (95% CI 3.07 to 4.99) in men with MI, and 8.93 (95% CI 6.13 to 12.99) in men
with both diabetes and CHD. Case fatality among men with diabetes only was similar to those with prior
MI only. CHD and CVD mortality increased with increasing duration of diabetes with risk eventually
approaching that of patients with MI without diabetes.
Conclusion:Men with diabetes only have a CVD risk intermediate between men with angina and men with
prior MI. Their absolute risk is high and the prognosis for diabetic patients who develop CHD is extremely
poor.

I
t is well established that non-insulin dependent diabetes is
associated with a major increase in risk of coronary heart
disease (CHD), cardiovascular disease (CVD), and total

mortality. CVD is the leading cause of death of people with
diabetes. Previous studies have reported a two- to fourfold
increased risk of CVD mortality compared with people who
do not have diabetes.1 Additionally, the case fatality rate of
CHD is increased among patients with non-insulin depen-
dent diabetes.2 There is evidence suggesting that CVD risk
among diabetic patients is equivalent to that associated with
prior myocardial infarction (MI) among non-diabetic
patients,1–4 which has led to the recommendation in the
USA by the National Cholesterol Education Program Adult
Treatment Panel III, the American Diabetes Association, and
the American Heart Association5–7 that diabetes should be
treated as a ‘‘CHD equivalent’’. However, other large studies
have found that a history of MI or a history of CHD (prior MI,
angina pectoris, or both) is a stronger predictor of CHD or
CVD mortality than diabetes alone.8–10 Some studies suggest
that the impact on CVD risk of diabetes alone and prior MI
without diabetes may depend on sex11 and on duration of
diabetes.8 12 However, virtually all these studies have
observed that diabetic patients who have CHD have a worse
prognosis for survival than patients with CHD without
diabetes.1 3 4 8 11 12 We have examined the relation of diabetes
and CHD (MI or angina) to the 10 year incidence of major
CVD events (CHD, stroke, case fatality, and mortality) caused
by CVD and all causes in a population of 5934 British men
aged 52–74 years and examined the risk separately among
patients with angina and patients with MI. We have also
assessed the association between duration of diabetes and
outcome.

PATIENTS AND METHODS
The British regional heart study is a large prospective study of
CVD among 7735 men aged 40–59 years at initial examina-
tion selected from the age–sex registers of one group general

practice in each of 24 towns in England, Wales, and
Scotland.13 In 1978–80 research nurses administered to each
man a standard questionnaire regarding smoking, alcohol,
physical activity, and medical history (Q1). A further
questionnaire was sent to the men five years later (1983–
1985: Q5) to obtain information on medical history and
smoking and drinking patterns. In 1992, 12–14 years after
initial examination, a similar but more comprehensive
questionnaire (Q92) was completed by surviving participants,
now aged 52–74 years (average 63 years). In addition to
questions on medical diagnoses and current medication,
information was obtained on changes in smoking, drinking,
and leisure time physical activity. Of the 6528 surviving and
available participants, 5934 (91%) completed the Q92
questionnaire.

Cardiovascular risk factors and symptoms
Details of classification methods for smoking status, alcohol
intake, physical activity, body mass index (BMI), and social
class have been described for this cohort.13–15 A physical
activity score was derived for each man and the men were
grouped into six broad categories: inactive, occasional, light,
moderate, moderately vigorous, and vigorous.14 ‘‘Active’’
refers to patients with light or greater levels of physical
activity. From the combined information at initial examina-
tion and at Q92 the men were classified at Q92 as those who
had never smoked, long term former smokers (men who
were non-smokers since Q5), recent former smokers (smo-
kers who gave up smoking between Q5 and Q92), and
current smokers. The men were grouped into five alcohol

Abbreviations: BMI, body mass index; CHD, coronary heart disease;
CI, confidence interval; CVD, cardiovascular disease; ICD-9,
International classification of diseases, 9th revision; MI, myocardial
infarction; OASIS, organization to assess strategies for ischemic
syndromes; Q1, Q5, Q92, questionnaires administered in the first year,
fifth year, and 1992
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categories on the basis of their estimated weekly intake:
none, occasional, light, moderate, and heavy.14 The longest
held occupation of each man was recorded at initial
examination and the men were grouped into one of six
social classes. Non-manual social class comprised social
classes I, II, and III non-manual. Manual social class
comprised social classes III manual, IV, and V. Those whose
longest occupation was in the Armed Forces formed a
separate group. BMI (weight (kg)/height (m2)) was calcu-
lated for each man based on reported weight at Q92 and on
height measured at screening. Overweight is defined as BMI
26.0–29.9 kg/m2 and obesity as BMI > 30 kg/m2. The men
provided information on cardiovascular symptoms such as
chest pain on exertion (possible angina), severe chest pain
(possible MI), and breathlessness (possible heart failure).
Details of classification criteria for these symptoms have been
described.15 16

Follow up
All men were followed up from screening to October 2002
for all cause mortality, cardiovascular morbidity, and
the development of non-insulin dependent diabetes.17

Information on death was collected through the established
tagging procedures provided by the NHS registers. Fatal
stroke episodes were those coded on the death certificate to
International classification of diseases, 9th revision (ICD-9) codes
430–438. Non-fatal stroke events were those that produced a
neurological deficit that was present for more than 24 hours.
Fatal CHD events were defined as death with CHD (ICD-9
codes 410–414) as the underlying code. A non-fatal MI was
diagnosed according to World Health Organization criteria.18

Evidence regarding CHD and stroke events was obtained by
reports from general practitioners, by biennial reviews of the
patients’ notes (including hospital and clinic correspon-
dence) through to the end of the study period, and from
postal questionnaires to surviving patients at the fifth and
12th to 14th years after initial examination (Q5 and Q92).
Cardiovascular deaths were all those with ICD-9 codes 410–
439. New cases of non-insulin dependent diabetes were
ascertained by postal questionnaires to surviving patients at
the fifth and 12th to 14th years after initial examination, by
systematic biennial reviews of primary care records, and by
review of all death certificates for any reference to diabetes.
All events in the period to October 2002 were recorded and
follow up has been achieved for 99% of the cohort. Because of
the small number of diabetic men and men with MI at initial
screening (Q1), we have used data obtained at Q92 (12–14
years later) to assess risk outcome according to diabetes and
CHD status. This provides a sufficient number of cases to

enable us to compare risk between diabetic patients and
patients with MI. The present report is thus concerned only
with the men who completed the Q92 questionnaire and with
follow up since Q92, giving a follow up period of 10 years for
each man.

Men with doctor diagnosed CHD and diabetes
At Q92 the men were asked whether a doctor had ever told
them that they had angina or MI (heart attack, coronary
thrombosis), stroke, ‘‘other heart trouble’’, diabetes, and
some other disorders. Men with doctor diagnosed CHD were
those who recalled a doctor’s diagnosis of CHD (heart attack
or angina) at Q92 and those who had had a major non-fatal
MI event or angina event before Q92 based on the regular
surveillance of general practitioners’ records, including
hospital and clinic correspondence (n = 1009). We divided
this group into patients with and without MI (based on
general practitioners’ records and patient recall). Diabetic
patients were men who recalled a doctor’s diagnosis of
diabetes at Q92 and men with confirmed diabetes based on
general practitioners’ records between initial examination
and the completion of Q92 (n = 285). On the basis of their
diabetic and CHD status at Q92 the men were divided into
five groups:

N men without diabetes and without CHD (reference group)

N men with a diagnosis of diabetes without CHD

N men with a diagnosis of angina only, based on recall of a
doctor’s diagnosis of angina on the questionnaire or a
general practitioner’s record of angina

N men with a diagnosis of MI based on patient recall or a
general practitioner’s records

N men with a diagnosis of diabetes and a history of CHD (MI
or angina) (two thirds of these men had a diagnosis of
MI).

Duration of diabetes
Diabetic men without CHD (n = 202) were divided into
three groups according to the time of diagnosis of diabetes
before Q92:

N a history or diagnosis of diabetes before 1980 (. 12 years
before Q92)

N diagnosis between 1980 and 1985 (7–12 years),

N diagnosis between 1985 and 1992 (Q92) (, 7 years).

As an exact year of diagnosis of diabetes was not available
for all men, these cut off dates were chosen because they

Table 1 Characteristics obtained from the 1992 questionnaire according to diabetes and coronary heart disease (CHD) status
of 5934 British men aged 52–74 years

Characteristic No CHD or diabetes Diabetes only Angina only Prior MI Diabetes and CHD

Number 4723 202 379 547 83
Mean age (years) 62.7 63.5 65.5 64.7 65.3
Mean BMI 26.0 27.2 26.6 26.5 27.1
Obese 9.8% 21.8% 12.7% 15.5% 22.5%
Overweight 35.2% 36.1% 40.1% 34.0% 32.5%
Never smokers 28.4% 24.0% 17.5% 16.2% 15.7%
Current smokers 20.9% 12.9% 17.2% 16.5% 19.3%
Physically active 45.2% 36.7% 31.7% 33.8% 20.6%
Manual labourers 54.9% 55.9% 62.9% 59.7% 65.4%
Non-drinkers 15.8% 22.1% 23.7% 22.5% 34.6%
Recall of hypertension 22.0% 36.1% 41.2% 37.4% 37.4%
Recall of stroke 2.6% 5.9% 6.6% 8.4% 14.5%
Chest pain on exertion 5.1% 6.4% 56.7% 52.3% 53.0%
Severe chest pain (possible MI) 3.1% 3.5% 21.9% 51.7% 42.2%
Breathlessness 16.6% 19.3% 49.9% 61.4% 59.0%

BMI, body mass index; MI, myocardial infarction.
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marked the end of the initial examination period (1978–
1980) and of the Q5 follow up questionnaire period (1983–
1985) when recall of a history of diabetes was obtained.

Case fatality
Case fatality was defined as the proportion of major CHD
events in which death occurred during the 28 days after the
first event during follow up from Q92, and in which the death
certificate recorded CHD (ICD-9 codes 410–414).

Statistical methods
Kaplan-Meier curves were used to construct cumulative 10
year incidence of major CHD events and probability of
survival (percentage) for CHD, CVD, and all cause mortality
in the five diabetic and CHD status groups. Cox’s proportional
hazards model was used to assess the age adjusted and
multivariate adjusted relative risk for each category compared

with the reference group.19 Adjustments were made for
confounding factors measured at Q92. In the adjustment,
smoking (never smokers, long term former smokers, recent
former smokers, and current smokers), social class (seven
groups), BMI (five groups: , 22, 22–23.9, 24–25.9, 26–27.9,
and >28), physical activity (five groups: inactive/occasional,
light, moderate, moderately vigorous/vigorous), and alcohol
intake (none, occasional, light, moderate, and heavy) were
fitted as categorical variables.

RESULTS
During the 10 years’ follow up of the 5934 men, 1357 died of
all causes including 637 CVD deaths (47% of all causes) and
417 CHD deaths; there were 662 major CHD events and 305
major stroke events. Table 1 presents the characteristics at
Q92 for the five groups. Men with CHD were generally older
than those with diabetes. Diabetic men, with or without
CHD, had the highest obesity rates but the prevalence of
overweight (26–29.9 kg/m2) did not vary significantly
between the five groups. Diabetic men without CHD had
higher hypertension rates than non-diabetic men with no
CHD, but the prevalence of CVD symptoms (chest pain,
severe chest pain, and breathlessness) was only slightly
increased. The prevalence of CVD symptoms was very high
among men with CHD (with or without diabetes). Men with
diabetes and CHD tended to have the worst risk factor profile.
The cumulative event rate among diabetic men without

CHD (19.0%) was similar to the rate among men with a
doctor diagnosis of angina only (19.9%). Men with diagnosed
MI had a 29% event rate and this increased to 50.2% among
men with both diabetes and CHD compared with 8.6% in
men with no diabetes or CHD. Figure 1 shows the Kaplan-
Meier estimates of the probability of survival for CHD, CVD,
and all cause mortality stratified by history of diabetes and
CHD. Men with both diabetes and CHD had by far the worst
prognosis. These men had a less than 50% survival probability
for CVD death compared with 71% for those with MI, 82% for
men with angina only, 81% for men with diabetes only, and
92% for men with no diabetes or CHD. Considering all cause
mortality, only a third of the men with diabetes and CHD
were alive after 10 years.
Table 2 shows the rates/1000 person-years and adjusted

relative risks for major CHD events, CHD deaths, major stroke
events, and deaths from CVD and all causes for the five
groups. The diabetes only group had significantly higher
adjusted risk of major CHD events, CHD deaths, stroke
events, and CVD death than non-diabetic men with no CHD,
and the adjusted relative risks were higher than for those
with angina only. Men with MI had a higher risk of
cardiovascular outcomes (with the exception of stroke) than
diabetic men without CHD, but risk was by far the highest in
men with diabetes and CHD. These men had nearly a
ninefold increase in risk of CHD death compared with non-
diabetic men with no CHD, whereas this was nearly three- to
fourfold in men with diabetes or CHD. Although those with
diabetes only were less likely to have a major CHD event than
men with prior MI, their case fatality was similar to that in
men with prior MI. Men with diabetes and CHD were very
unlikely to survive a subsequent MI, with case fatality rates
of nearly 90%. Total mortality was similar in the diabetes and
the CHD groups but was by far the highest among men with
both conditions. In men with a history of diabetes or CHD
(angina or MI) over half of all deaths were due to CVD
causes, and in men with diabetes and CHD the vast majority
died of CVD causes (78%). Overall, men with diabetes only
had CHD and CVD mortality and total mortality outcomes
intermediate between non-diabetic men with angina and
men with prior MI.

Figure 1 Kaplan-Meier estimates of probability of survival (%) for
(A) coronary heart disease (CHD), (B) cardiovascular disease (CVD),
and (C) all cause mortality stratified by history of diabetes (DM) and
CHD. Survival probabilities were virtually identical for the angina group
and the DM only group. MI, myocardial infarction.
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We also directly compared the risk of the major outcomes
between men with CHD and men with diabetes (table 3).
Men with angina only had slightly lower (non-significant)
risk of CHD and CVD outcome than men with diabetes only.
Men with prior MI had significantly higher risk of CHD
events than men with diabetes without CHD and higher risk
of CHD and CVD deaths, but the numbers were small and the
differences were of marginal significance (p = 0.08 and
p = 0.06, respectively). Diabetes with CHD increased the
risk threefold for CHD events and deaths and CVD deaths
compared with diabetes without CHD.
We also examined the risk of major CVD outcomes by

duration of diabetes among men with diabetes without CHD
(table 4). Risk of CHD events, CHD deaths, and CVD deaths
increased with increasing duration of diabetes. Risk among
men with diabetes diagnosed . 12 years before screening
approached the risk among men with MI (table 2).

DISCUSSION
In this prospective study of British men aged 52–74 years,
diabetes was associated with a significant increase in risk of

major cardiovascular events compared with non-diabetic
men with no history of CHD. Men with diabetes only had a
nearly threefold increase in risk of death from CHD after
adjustment for age and confounders, which was higher than
the risk in men with angina only but lower than the risk seen
in men with prior MI. Not only were patients with diabetes at
increased risk but survival in the event of a first heart attack
was much less likely. Increased case fatality in diabetic
patients compared with non-diabetic patients is well docu-
mented2 20 and this study suggests that in this age group,
fatality rates are similar to the rates in men with MI despite
lower incidence of major CHD events. The high case fatality
among diabetic patients may relate to disturbances in
haemostasis, impaired fibrinolysis, hypercoagulability, and
increased platelet aggregation often present in diabetes.21

These mechanisms may have a role in enhancing and
accelerating thrombotic formation in patients with diabetes.21

They may also contribute to the exceptionally poor prognosis
for recurrent CHD events and CHD death among with both
diabetes and CHD who had almost a ninefold increase in risk
of death.

Table 2 Rates/1000 person-years (p-y) and adjusted relative risk (RR) for major CHD and stroke events and CHD deaths, and
for CVD deaths and all cause mortality according to doctor diagnosed diabetes and prior CHD status of men aged 52–74 years

No CHD or
diabetes Diabetes only

Doctor diagnosed
angina only Doctor diagnosed MI Diabetes and CHD

Number 24723 2202 2379 2547 283
Major CHD events
Number 382 36 68 140 36
Rate/1000 p-y 9.0 21.0 22.0 33.9 69.0
Adjusted� RR 1.00 2.09 (1.48 to 2.96) 1.89 (1.45 to 2.46) 3.16 (2.59 to 3.86) 5.31 (3.73 to 7.57)

All CHD deaths
Number 207 26 47 102 35
Rate/1000 p-y 4.8 14.9 14.7 23.4 64.8
Adjusted� RR 1.00 2.82 (1.85 to 4.28) 2.12 (1.53 to 2.93) 3.91 (3.07 to 4.99) 8.93 (6.13 to 12.99)

Case fatality 51.6% 69.4% 63.2% 69.3% 88.9%
Adjusted� RR 1.00 2.12 (0.94 to 4.77) 1.10 (0.61 to 1.98) 2.09 (1.33 to 3.29) 8.47 (2.76 to 26.0)

Major stroke events*
Number 208 20 22 47 8
Rate/1000 p-y 4.9 11.8 7.1 11.3 16.4
Adjusted� RR 1.00 2.41 (1.52 to 3.03) 1.08 (0.68 to 1.70) 2.01 (1.46 to 2.78) 2.60 (1.27 to 5.30)

CVD deaths
Number 349 37 63 146 42
Rate/1000 p-y 8.0 21.2 19.7 33.5 77.8
Adjusted� RR 1.00 2.42 (1.71 to 3.42) 1.68 (1.28 to 2.21) 3.28 (2.69 to 4.00) 6.27 (4.49 to 8.75)

Total deaths
Number 900 63 118 222 54
Rate/1000 p-y 20.8 36.0 36.8 50.9 100.0
Adjusted� RR 1.00 1.72 (1.33 to 2.24) 1.31 (1.08 to 1.59) 2.04 (1.76 to 2.38) 3.27 (2.47 to 4.34)

Deaths due to CVD 39% 58.7% 53.4% 65.8% 77.8%

*Excluding 96 men with pre-existing confirmed doctor diagnosis of stroke.
�Adjusted for age, smoking, social class, BMI, physical activity, and alcohol intake.

Table 3 Adjusted RR of major CHD and stroke events, CHD, CVD deaths and total
mortality compared with diabetic men

Diabetes
only

Doctor diagnosed
angina only Doctor diagnosed MI Diabetes and CHD

Major CHD events
Adjusted� RR 1.00 0.92 (0.61 to 1.39) 1.59 (1.09 to 2.31) 2.76 (1.71 to 4.45)

CHD deaths
Adjusted� RR 1.00 0.79 (0.48 to 1.30) 1.47 (0.94 to 2.29) 3.56 (2.09 to 6.05)

Major stroke events*
Adjusted� RR 1.00 0.48 (0.20 to 0.90) 0.87 (0.51 to 1.49) 1.15 (0.50 to 2.69)

CVD deaths
Adjusted� RR 1.00 0.73 (0.48 to 1.10) 1.42 (0.98 to 2.05) 2.86 (1.80 to 4.53)

Total death
Adjusted� RR 1.00 0.81 (0.59 to 1.11) 1.25 (0.94 to 1.67) 2.13 (1.43 to 3.11)

*Excluding 96 men with pre-existing confirmed doctor diagnosed stroke.
�Adjusted for age, smoking, social class, BMI, physical activity, and alcohol intake.
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Previous studies
Results of previous studies in high risk populations compar-
ing risk between diabetic patients and patients with prior MI
have differed possibly due to the variety of definitions used
for inclusion in CHD and CVD categories. Although several
studies have shown that the magnitude of risk of CHD events
among patients with diabetes is similar to that for recurrent
events among non-diabetic patients with established CHD,
others have shown lower risk in diabetic patients. In a
Finnish population there was a similar risk of CHD mortality
among diabetic patients without a prior MI and non-diabetic
patients with prior MI.1 An American study also found that
diabetes and a previous MI had similar cardiovascular and
total mortality risks.3 A multinational study (OASIS (organi-
zation to assess strategies for ischemic syndromes)) found
that diabetes and previous vascular disease (unstable angina
or non-Q wave MI) conferred similar risk of CHD mortality.4

In contrast to these studies, two large American cohorts and
two European studies (Scottish and Dutch) observed a
higher risk of CHD death associated with prior MI or history
of CHD (MI, angina, or both) than with diabetes only,8–11

although in the Dutch study this was seen in men only.11 In
women, diabetes carried a CVD risk similar only to prior
CVD without diabetes. This suggests that the impact of
diabetes and prior MI on CVD risk may depend on sex. The
magnitude of increased risk for CVD or CHD deaths in
these studies ranged from about 1.9-fold in a study of
American male physicians10 to almost threefold in the
Scottish study9 compared with about a 1.5-fold increase in
the present study.

Duration of diabetes
We have observed CVD risk to increase with increasing
duration of diabetes. Although earlier studies have not
observed an association between duration of diabetes and
mortality risk,22 23 our findings are consistent with results
from two large American cohorts. The health professionals
follow up study and nurses’ health study in the United
States both found that risk of CHD increased with increas-
ing duration of diabetes.8 12 Furthermore, our results also
indicated a level of risk in diabetics approaching that in MI
patients without diabetes with increasing duration of
diabetes similar to that observed in the nurses’ health
study, where women with more than 15 years’ duration of
diabetes had risk similar to that of women with a history of
CHD (prior MI) and no diabetes12 Whether patients with
diabetes alone have a cardiovascular risk equivalent to
patients with prior MI may depend on the duration of
diabetes.

Potential limitations of the study
Although ECG measurements were not available to identify
silent MI, which may be high in patients with diabetes,
evidence of possible undiagnosed CHD as assessed by the
World Health Organization questionnaire (for example, chest
pain on exertion, severe chest pain, and breathlessness) was
not greater in diabetic patients with no diagnosed CHD than
in non-diabetic patients with no CHD. This suggests that the
findings are not biased by the presence of silent MI. Although
some misclassification may exist between insulin dependent
and non-insulin diabetes, the overwhelming majority of our
patient had non-insulin dependent diabetes. Only 17 men
who reported diabetes before screening were taking insulin at
that time and might have been misclassified as having non-
insulin dependent diabetes.

Diabetes as a CHD risk equivalent
The increased risk associated with diabetes appears to be
independent of the conventional metabolic risk factors such
as obesity, hypertension, and dyslipidaemia.21 24 Although it is
still debated whether diabetic patients have a risk of CVD
events identical to that of patients with prior MI, the absolute
risk in these patients is high. Most of these patients will have
had the disease for many years before the diagnosis is
established, and a high proportion will have risk factors for
CVD responsive to changes in lifestyle (diet, body weight,
physical activity, smoking) or to medication. There is already
considerable evidence that aspirin,25 statins,26 27 and angio-
tensin converting enzyme inhibitors28 can greatly diminish
the risk of cardiovascular death in patients with diabetes.29

The recent American Diabetes Association and National
Cholesterol Education Program guidelines placed particular
emphasis on the need for aggressive risk factor reduction for
among patients with diabetes and recommend aggressive low
density lipoprotein lowering treatment for diabetic
patients.5 6 Several secondary prevention trials have shown
that patients with diabetes receive at least as much benefit
from statin treatment as non-diabetic patients with CHD.30–33

Results from the recent heart protection study further show
the benefits of statin treatment in diabetics without CHD.26

While this aggressive approach seems reasonable and
evidence based in primary prevention —that is, in diabetic
patients without established CVD—it appears to be manda-
tory in diabetics with established CHD (angina or prior MI)
for whom the prognosis is extremely grave.34

Conclusion
Men with diabetes have a cardiovascular and total mortality
risk intermediate between the risk in men with angina and

Table 4 Duration of diabetes and adjusted RR of major CHD events and death from CHD, CVD, and all causes in men with no
diagnosis of CHD

No diabetes

Duration of diabetes

p Value for trend,7 years 7–12 years .12 years

Number 4723 119 36 47
Major CHD events
Number 382 16 8 12
Adjusted� RR 1.00 1.67 (1.01 to 2.75) 2.65 (1.31 to 5.35) 2.67 (1.46 to 4.88) ,0.0001

CHD deaths
Number 207 11 5 10
Adjusted� RR 1.00 2.16 (1.17 to 3.97) 3.23 (1.33 to 7.88) 4.04 (2.86 to 7.93) ,0.0001

CVD deaths
Number 349 19 6 12
Adjusted� RR 1.00 2.24 (1.41 to 3.56) 2.23 (0.99 to 5.01) 3.01 (1.64 to 5.51) ,0.0001

Total deaths
Number 900 37 9 17
Adjusted� RR 1.00 1.74 (1.24 to 2.43) 1.39 (0.72 to 2.68) 1.84 (1.12 to 3.03) 0.0002

�Adjusted for age, smoking, social class, BMI, physical activity and alcohol intake.
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men with prior MI. The high death and case fatality rates
among diabetic patients with CHD seen in this and other
studies emphasises the importance of early and aggressive
risk factor intervention in preventing heart attacks and stroke
in diabetic patients. Our data support the recommendation
that diabetes without CHD be treated as a CHD risk
equivalent.5–7
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