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Abstract
Macrovascular disease (MVD) is a major complication of type 1 diabetes mellitus. However, accurate data on
the prevalence and impact of macrovascular disease in the elderly with type 1 diabetes is lacking. This is despite
life expectancy increasing in this population. Using data from over 400 general practices in the UK, the prevalence
of macrovascular disease and factors associated with it were identified in elderly (over 65years) patients with type 1
diabetes for the year 2008.In this population, there was high prevalence of macrovascular disease(39.5%). Patients
with macrovascular disease were significantly older, had a longer duration of diabetes, a positive history of smoking
and higher HbA1cvalues. Our analysis demonstrates a high burden of macrovascular disease in elderly patients with
type 1 diabetes. We need to explore how best to address this disease in this population.
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Introduction
Patients with type 1 diabetes have a high incidence of macrovascular
disease (MVD) and therefore pose a challenge to healthcare in the UK
[1]. For example, their risk of ischaemic heart disease is five times
greater than in the normal population [2]. The combined effect of
diabetes and macrovascular diseases results in an increased risk of
death among this population [3]. Despite this, poor recording and
management of cardiovascular risk factors exists in type 1 diabetes in
the UK [4]. However, life expectancy of these patients has improved
considerably over the past few decades due to better understanding of
the illness and improved treatment options [5,6].
Increased life expectancy means there are many elderly with type
1 diabetes who have specific care needs. In order to meet their care
needs, an understanding of the occurrence of macrovascular diseases
and factors associated with them is imperative. The aim of this crosssectional study is to determine the burden of macrovascular disease in
elderly type 1 diabetes patients and identify key risk factors associated
with macrovascular disease in this population.

Materials and Methods
Ethical approval
Approval was obtained from the scientific review committee of
the Cegedim Strategic Data Medical Research Ltd, the provider of the
database (Reference Number: 12-046R).

Data and sample selection
This study used baseline data from The Health Improvement
Network (THIN) [7], a database of anonymised patient information
entered by general practices using the Vision System [8]. THIN
contains primary care records of over 7.5 million patients from over 400
general practices in the UK and is representative of the UK population
[9]. THIN has been independently verified for use in pharmacoepidemiological research [10].
Elderly (>65years) patients with type 1diabetes were identified
using appropriate codes (in the UK these are known as Read Codes). If
both type 1 and type 2 read codes were present, or non-specific codes for
diabetes were present, patients were defined as having type 1 diabetes
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if they were on insulin throughout the time they were in the practice
register; not on a oral hypoglycaemic agent other than metformin at
any time point; and had a diagnosis of diabetes entered before the age
of 40 years.

Variables
We identified the following patient covariates that might be
associated with macrovascular disease, many of which were identified
based on previous studies: age, duration of diabetes, gender, smoking,
presence of hypertension and glycaemic control (HbA1c) [11-16].
Outcomes of interest were ischaemic heart disease, cerebrovascular
disease and peripheral vascular disease.

Statistical analysis
The prevalence of macrovascular diseases are reported as
percentages. Median age, mean duration of diabetes, gender (as a
percentage), smoking status (as a percentage) and mean HbA1c
were calculated for those with and without macrovascular disease.
The odds ratio (OR) and statistical significance of the association of
these factors with macrovascular disease were determined by logistic
regression controlling for covariates [17]. Confidence intervals for the
OR are given at 95% (95%CI) and P-values less than 0.05 were deemed
significant. Data were analysed using SPSS version 19 software [18].

Results
There were 12,197 patients with type 1 diabetes identified in
2008. Among them 997 (8.2%) were aged 65 years and above. Within
this elderly population 394 (39.5%) had at least one macrovascular
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complication. Ischaemic heart disease was present in 27.6% (n=275),
peripheral vascular disease in 14.3% (n=143) and cerebrovascular
disease (stroke or transient ischaemic attack) in 9.6% (n=96). Among

the 394 with macrovascular disease, 26% (n=102) had 2 macrovascular
diseases and 2% (n=9) had all three (Figure 1). An overall increase
in macrovascular disease was seen with an increase in age [65-69yrs:
30.86% (125/405), 70-74yrs: 45.21% (132/292), 75-79 yrs: 44.09%
(82/186), 80-84 yrs: 47.83 (44/92), 85+ yrs: 50% (11/22)]. Among
elderly men and women with type 1 diabetes the prevalence was 41.3%
and 37.2% respectively (Table 1).
Older age (OR 1.04; 95%CI 1.02-1.07, p=0.001), longer duration of
diabetes (OR 1.20; 95%CI 1.06-1.36, p=0.003), smoking (OR 1.41; 95%CI
1.06-1.87, p=0.019) and higher HbA1c (OR 1.16; 95%CI 1.05-1.30,
p=0.006) were all shown to be significantly associated with the presence
of macrovascular disease in the elderly type 1 diabetes population (Table
2). Gender did not show an association with macrovascular disease
(OR for male 1.17; 95%CI 0.89-1.54, p=0.271) nor did the presence of
hypertension (OR 1.26; 95%CI 0.95-1.66, p=0.107) (Table 2). In the
analysis of each macrovascular disease similar association was found
with ischaemic heart disease. For peripheral vascular disease significant
positive association was noted with smoking, duration of diabetes and
hypertension whereas for cerebrovascular disease significant positive
association was noted with age and higher HbA1c (Table 2).

Discussion
This study demonstrates a significant burden of macrovascular
disease in elderly patients with Type 1 diabetes mellitus. Patients with
macrovascular disease were significantly older, had a longer duration of
diabetes, history of smoking and a higher HbA1c.

Figure 1: Distribution of macrovascular disease in elderly patients with type 1
diabetes.

Patients with Macro-vascular disease

Patients without Macro-vascular disease

Age - median in yrs. (IQR)

Characteristics*

72 (68-77)

70 ( 67-75)

Duration of diabetes-mean in yrs. (SD)

37.7 (14.9)

33.6 (14.0)

Gender N (%)
Male
Female

229 (58.1)
165(41.9)

325 (53.9)
278 (46.1)

Smoking status N (%)
Never smoked
Smoker or Ex-smoker

132 (33.8)
259 (66.2)

255 (42.4)
346 (57.6)

Hypertension N (%)
Yes
No

138 (35.0)
256 (65.0)

251 (41.6)
352 (58.4)

8.3 (1.4)

8.10 (1.2)

HbA1c – mean % (SD)
*SD: Standard Deviation; IQR: Inter Quartile Range
Smoking status was not recorded for 3 patients with MVD and 2 without MVD

Table 1: Characteristics of elderly patients with type 1 diabetes with and without macrovascular disease.

Characteristics

Adjusted odds
ratio for any
Macro-vascular
Disease

P value
(adjusted
analysis)

Age

1.04 (1.02-1.07)

0.001

Gender
Female
Male
Smoking
Non smoker

1
1.17 (0.89-1.54)

Adjusted odds
Adjusted odds
P value (adjusted
ratio for Ischaemic
ratio for cerebroanalysis)
heart Disease
vascular Disease
1.03 (1.00-1.06)

0.023

1.04 (1.00-1.08)

1
0.271

1

0.99 (0.73-1.34)

P value
(adjusted
analysis)
0.036

1
0.954

1.51 (0.94-2.42)

1

Adjusted odds
P value (adratio for peripheral
justed analysis)
vascular disease
1.02 (0.99-1.06)

0.176

1
0.086

1

1.06 (0.72-1.56)

0.778

1

Smoker or
Ex-smoker

1.41 (1.06-1.87)

0.019

1.40 (1.02-1.91)

0.037

0.90 (0.57-1.44)

0.668

1.88 (1.23-2.86)

0.003

Duration of
diabetes

1.20 (1.06-1.36)

0.003

1.17 (1.03-1.34)

0.02

1.14 (0.93-1.41)

0.217

1.22 (1.02-1.45)

0.029

Mean HbA1c

1.16 (1.05-1.30)

0.006

1.12 (1.00-1.26)

0.049

1.28 (1.09-1.50)

0.003

1.14 (0.99-1.31)

0.078

1.26 (0.95-1.66)

0.107

1.20 (0.88-1.63)

0.243

1.09 (0.68-1.74)

0.718

1.79 (1.18-2.71)

0.006

Hypertension

Table 2: Adjusted odds ratio for risk factors associated with the presence of macro-vascular disease in elderly patients with type 1 diabetes
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Our study has limitations. The associations with macrovascular
disease do not prove causation. However, previous studies undertaken
in younger diabetic and non-diabetic populations have identified
blood pressure, lipids, smoking and poor glycaemic control as risk
factors. Therefore our findings are in line with those from the literature
[11]. The nature of the study is also affected by survival bias; those
with macrovascular disease may not have survived to be included in
this analysis. Therefore the prevalence may be higher than described.
Formal prospective longitudinal studies would be required to provide
this data. Due to the limited data made available to us, we were not
able to study risk factors such as microalbuminuria and dyslipidaemia.
Neither were we able to compare the prevalence over a set time period,
or against a normal elderly population or elderly type2 diabetes
mellitus. Nevertheless our findings have important implications for the
detection and appropriate management of macrovascular disease in the
older person with type 1 diabetes.
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