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Summary.  In  a prospect ive  study of  mortal i ty in a large group 

of  Scottish diabetic patients,  i schaemic heart  disease was re- 

sponsible for 51% of  deaths, with the diabetic  relative risks o f  

death being 3.8, 2.7 and 2.2 for the age groups 45-64, 65-74, 
and 75 years and over, respectively. The  diabetic  relative risks 

for mortality from all causes were 5.5, 2.3, 1.7, 1.3 for age ran- 
ges 15-44, 45-64, 65-74, and 75 and ove, r, respectively. The all 
cancer mortality rate is not reduced in diabetic individuals. 
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Mortality from diabetes has been underestimated in the 
past, for reasons which include under-reporting of 
diabetes on death certificates, or its inclusion as a con- 
tributory cause, rather than as an underlying cause [1, 2]. 
In terms of  total population mortality, the impact of  
diabetes may be four to five times as great as indicated 
by routine statistics [1]. Because of  the under-reporting, 
there are advantages in starting with a cohort of  diabetic 
patients, and collecting mortality data prospectively. 
We report here the early findings of  such a study. 

Subjects and methods 

The cohort consisted of two roughly equal groups of patients. The first 
comprised all the patients on our validated population-based register 
of insulin-treated patients, constructed as described elsewhere [3]. The 
second group was drawn from non-insulin treated patients attending 
the Ninewells Hospital Diabetic Clinic. The latter group is not repre- 
sentative of all non-insulin treated patients, since in Tayside about 
one-third of all diabetic patients do not attend hospital clinics, with 
hospital attenders tending to be younger than the average. All patients 
were alive at the end of 1984. 
The records of the patients were flagged at the National Health Ser- 
vice Central Register and copies of death notifications obtained. 
Death rates were calculated for the 3.25 year period to the end of 
March 1988. Rates for the Tayside population were obtained from 
Scottish Health Statistics 1986/87, Table 2.2, which gives mortality for 
selected causes by age and health board [4]. Comparison of rates was 
done using t tests on proportions. The Tayside rates are for the general 
population of Tayside (circa 380,000) and are included for compari- 
son with other areas and countries. They do, of course, include 
diabetic patients, including not only those in this study, but those who 
were not, some of whom will be undiagnosed. Ischaemic heart disease 
mortality in Tayside is near the average for Scotland, which has a 
higher rate than England and Wales. 

Statistical analysis 

Relative risks (odds ratios) and confidence limits are calculated as de- 
scribed by Morris and Gardner [5], with the diabetic deaths and de- 
nominators subtracted from those for the Tayside population, ob- 
tained from Tables 2.2 and 1.2 of the Scottish Health Statistics [4]. All 
death notifications were checked by one observer, and case notes con- 
suited if the true cause was not clear from the certification. Heart dis- 
ease comprises International Classification of Disease [6] codes 
410-414, cancer codes 140-239, and stroke codes 430-438.95% con- 
fidence limits are given in brackets after relative risks. If numbers of 
deaths are too low for analysis, the rate or risk is given in brackets. The 
number of diabetic patients in each age group is shown at the top of 
the table. There were no deaths in the 0-14 age group, and that col- 
umn has been omitted. 

Results 

Numbers, rates per annum, relative risks and 95% con- 
fidence intervals are shown in Table 1. 51% of all 
diabetic deaths were from ischaemic heart disease, 
compared to 34% of deaths in non-diabetic subjects. In 
the age range 45-74, 55% of deaths in the diabetic group 
were due to heart disease, compared to 38% of non- 
diabetic deaths. Only 13% of the diabetic deaths were 
due to cancers, compared to 22% of non-diabetic 
deaths, but the actual death rates from cancer were 
similar. The striking features are the increased all- 
causes and heart disease death rates in diabetes. The 
relative risk declines with age. 

Diabetes was mentioned, either as an underlying or 
contributory cause, on only 70% of death certificates. 
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Table 1. Rates and relative risk of death 

N. R. Waugh et al.: Diabetic mortality 

Age range 

15-44 years 45-64 years 65-74 years 75 years and over 

Numbers in diabetic groups 558 737 331 201 
All causes of death 

diabetic deaths 10 57 65 88 
diabetic rate per 1000 (SEM) 5.5 (1.7) c 23.8 (3.1) c 60.4 (7.3) d 134.7 (13.4) b 
Tayside rate per 1000 (SEM) 1.0 (0.1) 10.5 (0.3) 33.5 (0.9) 102.9 (1.8) 
relative risk (95% CI) 5.5 (1.8-17) 2.3 (1.5-3.7) 1.7 (1.1-2.6) 1.3 (0.9-1.9) 

Heart disease 
diabetic deaths 3 32 35 41 
diabetic rate (1.7) (1.0) NS 13.4 (2.3) b 32.5 (5.4) d 62.8 (9.5) c 
Tayside rate 0.1 3.9 (0.2) 13.8 (0.6) 33.0 (1.1) 
relative risk (27 (3.5-208.5)) 3.8 (2.1-7.0) 2.7 (1.5-4.7) 2.2 (1.3-3.7) 

Stroke 
diabetic deaths 0 1 4 18 
diabetic rate 0 (0.4) NS (3.7) NS 27.6 NS 
Tayside rate 0 0.8 3.7 16.5 
relative risk - - (1.0) 1.8 (0.8-4.0) 

All cancers 
diabetic deaths 0 10 8 11 
diabetic rate 0 4.2 NS 7.4 NS 16.8 NS 
Tayside rate 0.2 3.4 9.5 17.0 
relative risk - 1.2 (0.4-3.7) 0.8 (0.4-1.6) 1.0 (0.6-1.8) 

Other causes 
diabetic deaths 7 14 18 18 
diabetic rate 3.9 a 5.8 a 16.7 b 27.6 NS 
Tayside rate 0.7 2.4 6.5 36.4 
relative risk 4.0 (1.9-8.4) 2.8 (1.2-6.8) 1.6 (0.7-3.6) 0.8 (0.4-1.8) 

p values refer to comparison of diabetic rate with Tayside rate. NS =p> 0.05; a 0.05 > p > 0.02; b 0.02 > p >  0.01 ; c 0.01 > p > 0.001 ; d p less than 
0.001. Confidence interval (CI) 

Discussion 

A previous British study [1], based only on death certifi- 
cates mentioning diabetes, suggested that the risk of 
cancer was less in diabetes. This paper shows that al- 
though the proportion of deaths from cancer is lower in 
the diabetic group than the general population, the ac- 
tual rates are similar. The greatly increased risk of heart 
disease in diabetes is not offset by a lower cancer risk. 

The relative risk of death from heart disease in Tay- 
side diabetic patients is higher than in the United King- 
dom as a whole [1] and East Germany [7]. This supports 
the findings from Finland that the diabetic relative risk 
of heart disease is even higher when the non-diabetic 
risk is higher [8]. 

Diabetic services are under review in a number of  
areas of the United Kingdom [9, 10]. The findings of this 
study show that prevention of ischaemic heart disease 
should be a major concern of diabetic clinics. 
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