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The National Diabetes Audit (NDA) now includes nearly 
2.5 million people with diabetes, from 88 per cent of  
GP practices in England and Wales. This report therefore 
provides an authoritative and comprehensive picture  
of the extent of diabetic complications and their impact 
on premature mortality. There is sound evidence that 
achieving NICE-specified diabetes treatment targets 
reduces future heart disease, stroke, kidney failure, 
blindness, amputation and premature death, so good 
care for people with diabetes should be a priority, despite 
there often being a long lag time between improvements 
in care and their associated reductions in complications.

We are writing this foreword jointly because heart  
disease (and stroke) dominates the complications of 
diabetes; in the number of people affected, and their 
contribution to avoidable mortality. Across England  
and Wales in two years there were over 198,000 
admissions to hospital with heart failure in people  
with diabetes, 37,000 admissions with a heart attack  
and 58,000 admissions with a stroke, accounting for 
around one quarter of hospital admissions with these 
conditions. Heart attack, heart failure and stroke 
increased the odds of death over the next year by 2-5 
times. Strikingly, however, heart failure emerges from 
this trio as both the most common and the most deadly 
cardiovascular complication of diabetes.

The importance of heart failure is sometimes 
overshadowed by heart attacks and strokes, perhaps 
because they present more dramatically. Like heart 
attacks and strokes there is abundant evidence for  
what should be done firstly to reduce the risk of 
developing heart failure and secondly to achieve best 
outcomes when it is diagnosed. High blood pressure is 
an important risk factor for heart failure yet the 2011-2012 
NDA Report 1 showed that a NICE recommended blood 
pressure of 140/80 was recorded in less than 50 per cent 
of people with Type 2 diabetes. When heart failure has 
developed outcomes can be improved by both certain 
drugs and targeted rehabilitation. However the 2011-
2012 National Heart Failure Audit (www.ucl.ac.uk/nicor/
datagov) identified appreciable opportunities to increase 
the use of these interventions in people admitted to 
hospital with heart failure.

Foreword

It is encouraging that although there are still more  
than 20,000 additional deaths due to diabetes a  
slight downward trend may be emerging. Nonetheless, 
diabetes is still associated with an additional risk of death 
at all ages and the relative risk of death (by comparison 
with people who do not have diabetes) is greatest  
at younger ages, in females and in people with  
Type 1 diabetes. 

A key objective of the new NHS structures in England is 
to reduce premature mortality. The findings in this report 
confirm that diabetes related heart disease makes a large 
contribution to premature mortality. As part of their future 
planning, Clinical Commissioning Groups and Strategic 
Clinical Networks will wish to consider how best to tackle 
the overall limitations and between-service variations 
identified by national audits, particularly with respect  
to earlier diagnosis and management of hypertension.  
All those who have contributed so much time and 
expertise to the delivery of this excellent national clinical 
audit deserve congratulations. Knowing what we should 
be doing is one thing, but only by measuring activity and 
outcomes can clinicians, and their patients, know whether 
improved care is being delivered.

Professor Jonathan Valabhji MD FRCP 
National Clinical Director for Obesity and Diabetes,  
NHS England. 
Consultant Physician, Diabetologist and Endocrinologist, 
Imperial College Healthcare NHS Trust 
Adjunct Professor of Diabetes and Endocrinology, 
Imperial College London

Professor Huon H Gray MD FRCP FESC FACC  
Consultant Cardiologist, University Hospital  
of Southampton, & National Clinical Director  
for heart disease, NHS England

www.ucl.ac.uk/nicor/
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Diabetes is a chronic condition affecting over 2 million 
people in England and Wales. It is caused by an inability 
to use or produce the hormone insulin which leads to  
a rise in blood glucose. If treatment does not keep  
blood glucose within target ranges, people with  
diabetes develop disabling and life threatening  
long term complications.

The National Diabetes Audit (NDA) is considered to be 
the largest annual clinical audit in the world. It provides 
an infrastructure for the collation, analysis, benchmarking 
and feedback of local clinical data to support effective 
clinical audit across the NHS.

The NDA is commissioned by the Healthcare Quality 
Improvement Partnership (HQIP) as part of the National 
Clinical Audit and Patient Outcomes Programme 
(NCAPOP) following advice to the Department of Health 
from the National Advisory Group on Clinical Audit and 
Enquiries (NAGCAE), and managed by the Health and 
Social Care Information Centre (HSCIC) in partnership 
with Diabetes UK.

This national report from the ninth year of the NDA, 
presents key findings on complications in 2010-2012  
and deaths in 2012 for all age groups. The care processes 
and treatment target standards as specified in National 
Institute for Health and Care Excellence (NICE) Clinical 
Guidelines (CG)1, including CG152, CG103, CG664 
and CG875 and the NICE Diabetes in Adults Quality 
Standards6 were reported in October 2013. This report 
presents statistics about diabetes outcomes including 
Diabetic Ketoacidosis (DKA), Chronic Kidney Disease 
(CKD) and treatment of end stage disease (Renal 
Replacement Therapy, RRT), lower limb amputations, 
retinopathy treatment, heart disease, stroke and mortality. 
CCGs/LHBs will receive individual benchmarked reports 
in November 2013 which will allow them to consider their 
local diabetes outcome rates in comparison with other 
CCGs/LHBs and England and Wales as a whole.

Introduction

Quality measurement is essential to any organisation 
responsible for implementing the many evidence based 
national diabetes policies such as the Diabetes National 
Service Framework (NSF), NICE Clinical Guidelines 
for diabetes and the NICE Diabetes in Adults Quality 
Standards. The NDA supports care quality improvement 
by enabling NHS organisations to:

•  Compare the NICE specified processes and outcomes 
of care with similar NHS organisations.

•  Provide a local health economy view of the care and 
outcomes delivered jointly by primary and secondary 
care organisations.

•  Monitor progress towards delivering evidence based 
care standards (Diabetes NSF, NICE guidelines and 
NICE Quality Standards).

•  Identify and share good practice.

•  Identify gaps or shortfalls in commissioned services.
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For a second consecutive year this report highlights the 
serious impact of diabetes on advanced kidney disease, 
amputations, premature death and the 'vascular diseases' 
stroke, myocardial infarction and heart failure. Reducing 
premature mortality is one of the major current national 
NHS priorities. Reducing the adverse outcomes of 
vascular disease in people with diabetes would make  
an appreciable contribution to realising that goal.

In the group of vascular diseases we want to draw 
attention, particularly, to heart failure. This adverse 
outcome of diabetes has been rather neglected. Yet 
once again it emerges as by far the commonest diabetes 
associated vascular disease and also the complication 
with the second highest risk for short term mortality  
(after the much less frequent end stage kidney disease). 

Part of the reason for heart failure being overlooked may 
be that it often presents less dramatically than myocardial 
infarction or stroke and modern diagnostic tests may be 
unfamiliar to health care professionals. But it is common, 
disabling and, in people with diabetes, it is clearly very 
deadly. It is also preventable and treatable (NICE CG108).

So what can be done? This is not like some NDA 
findings such as amputation rates where the differences 
between those with statistically higher and lower rates 
are appreciable. Every health economy should note 
how much more common heart failure is among its 
patients with diabetes and how it impacts on emergency 
admissions, disability and premature death.

We think that heart failure should become a focus 
for primary and secondary prevention during routine 
diabetes review. High blood pressure is a major risk 
for heart failure with or without diabetes. 95 per cent 
of people with diabetes get an annual BP check but 
presently less than 50 per cent record even the higher 
blood pressure target of 140/80. The prevention, 
detection and treatment of heart failure should be built 
into annual care planning including systematic review of 
smoking, exercise, weight, blood pressure and cholesterol 
and where appropriate use of ACEI/A2RB (blood pressure 
drugs), heart failure friendly beta blockers, aldosterone 
antagonists and anti-platelet treatment.

Executive Summary

National Recommendations 

Reduce the adverse outcomes of vascular disease in 
people with diabetes and the associated premature 
mortality through increased emphasis on controlling 
blood pressure to a level at or below 140/80; and  
manage heart failure to guideline standards.

•  Preventing, detecting and treating heart failure  
should become a Diabetes management priority.

Action for All

•  Raise awareness of heart failure among health care 
professionals and people with diabetes.

•  During annual care planning agree BP treatment 
targets and management plans aiming to achieve  
a BP at or below 140/80.

•  Be alert for symptoms and signs of heart failure and 
offer all evidence based assessments and treatments 
when it arises (NICE CG108).
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Diabetes care aims to minimise complications (the  
acute and long term diseases and premature death) 
caused by diabetes. Diabetes complications incur the 
greatest costs of diabetes to the patient and the health 
service. The risk of complications is reduced if the 
appropriate NICE recommended care processes are 
completed and treatment targets are achieved. The 
NDA published a report on NICE recommended care 
processes and treatment targets in October 2013.

Apart from Diabetic Ketoacidosis (DKA) in Type 1 
diabetes, which is an immediate consequence of 
treatment failure, the other complications arise only 
after many years of exposure to high blood glucose, 
high blood pressure and high cholesterol compounded 
by age, inactivity, obesity and smoking. They can be 
considered the 'final outcomes' of diabetes care.

The NDA reports on nine complications:

•  Angina – is chest pain due to temporary restriction 
in blood supply to the heart muscle.

•  Myocardial Infarction – commonly known as a heart 
attack, results from the interruption of blood supply  
to a part of the heart, causing heart cells to die.

•  Heart Failure – occurs when the heart pump cannot 
maintain blood flow sufficient to meet the needs of  
the body.

•  Stroke – is the rapid, permanent loss of brain function 
following disturbance in blood supply to the brain.

•  Major Amputation – surgical removal of the leg above 
the ankle (usually below, through or above the knee).

•  Minor Amputation – surgical removal of toes or a part 
of the foot below the ankle.

•  Renal Replacement Therapy (RRT) – is a term used for 
life-supporting treatments (dialysis and transplantation) 
required to treat end stage kidney disease (ESKD);  
it is therefore a marker of the most severe diabetic 
kidney disease.

•  Retinopathy Treatment – is treatment for sight 
threatening diabetic damage to the back of the eye 
(the retina); it is therefore a marker of severe diabetic 
eye disease.

•  Diabetic Ketoacidosis (DKA) – is a potentially life-
threatening complication in people with diabetes  
and is predominant in people with Type 1 diabetes. 
DKA results from a very severe shortage of insulin.

Complications

Approach to Analysis

Data from people with diabetes submitted to the 2009–
2010 NDA and still alive on 31 March 2010 were matched 
to Hospital Episodes Statistics (HES), a record of every 
hospital admission in England, and Patient Episode Data 
for Wales (PEDW), a record of every hospital admission  
in Wales, for the period 1 April 2010 to 31 March 2012. 
The prevalence of each complication was calculated 
as the number of people alive on 31 March 2010 who 
had one or more hospital admissions with the relevant 
complication between 1 April 2010 and 31 March 2012.

Many complications of diabetes are more common in 
males and older people. As a result, the age and sex 
structure of the population with diabetes will influence  
the number of people with complications. The impact 
of the age and sex structure of the population can 
be removed by standardisation, so allowing robust 
comparisons between different populations; e.g.  
different Clinical Commissioning Groups (CCGs)/ 
Local Health Boards (LHBs).
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A total of 1,964,639 people with diabetes included 
in the 2009-2010 NDA were still alive on 31 March 
2010 and therefore included in the analysis of diabetic 
complications. Table 1 shows the two year prevalence 
of complications recorded between 1 April 2010 and  
31 March 2012 in HES and PEDW.

Complications of Diabetes in England and Wales

Table 1  
Two year prevalencea of diabetic complications for England and Wales in 2010-2012

Complication Number of people with diabetes  
experiencing the complication

Crude prevalence (not adjusted for the  
age and sex structure of the population)

Angina 117,278 5.969%

Myocardial infarction 28,812 1.467%

Heart failure 81,452 4.146%

Stroke 35,120 1.788%

Major amputation 3,319 0.169%

Minor amputation 5,869 0.299%

RRT 15,415 0.785%

Retinopathy treatment 14,144 0.720%

DKAb 10,434 5.692% 
a   Two year prevalence is the number of people with one or more complication event during the two years following the audit period 

(i.e. from 1 April 2010 to 31 March 2012).
b DKA figures represent people with Type 1 diabetes only.

Table 2  
Total number of hospital admissions and NDA related hospital admissions in England and Wales

Complication Number of HES/PEDW admissionsa Number of NDA related admissionsb NDA related admissions as a 
proportion of HES admissions

Angina 1,127,803 292,926 26.0%

Myocardial infarction 173,252 36,974 21.3%

Heart failure 717,106 198,205 27.6%

Stroke 295,046 58,348 19.8%

Major amputation 7,052 2,609 37.0%

Minor amputation 12,657 6,251 49.4%

RRT 2,141,214 678,451 31.7%
a   HES/PEDW admissions are all admissions for the relevant complication between 1 April 2010 and 31 March 2012. 

This may include multiple admissions for one patient.
b   NDA complications are all patients that participated in the audit in the audit period 2009-2010 to 2011-2012.

The results from Table 1 and Table 2 illustrate the 
on-going impact of diabetic complications on people 
with diabetes and the NHS. Vascular disease (angina, 
myocardial infarction, heart failure and stroke) is notably 
most common.

Acute Complications – DKA

Between 1 April 2010 and 31 March 2012, 10,434 people 
included in the 2009-2010 NDA were admitted to hospital 
for DKA with Type 1 diabetes at least once. 

Figure 1 shows the pattern of prevalence of DKA in 
Type 1 diabetes patients across England and Wales 
broken down by CCGs/LHBs. These figures have been 
adjusted to reflect the local age and sex distribution  

of people with diabetes. Areas with a significantly 
(p<0.05) higher prevalence of DKA, after adjustment 
for age and sex of the local population than England 
and Wales, are shown in dark blue and those with a 
significantly lower prevalence of DKA after adjustment  
are highlighted in light blue. Areas with a very low number 
of observed complications have been suppressed and are 
shown in white.

There is an imperative to reduce DKA everywhere.  
CCGs/LHBs with a significantly higher prevalence  
should make this a priority while those with a significantly 
lower prevalence might consider sharing any notably 
successful interventions.
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Figure 1 
DKA prevalence across England and Wales compared to national rate in people with Type 1 diabetes

© Crown copyright 2013 
Contains Ordnance Survey data and Office for National Statistics (ONS) data © Crown copyright and database right 2013
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Long Term Complication Ratios

These standardised ratios present the additional risk due 
to diabetes. The calculations compare the prevalence for 
people with diabetes with the prevalence in the general 
population in the same CCG or LHB during the period 
from 1 April 2010 to 31 March 2012, using the HES and 
PEDW records.

Table 3 
Standardised ratios for diabetic complications, comparing people with diabetes to the general population

Complication Country Total expected Observed Standardised 
ratio

95% CI Limitsa Additional risk 
of complication 
among people 
with diabetesLower Upper

Angina England  64,547  113,562  176  175  177 75.9%

Wales  2,208  3,716  168  163  174 68.3%

England and Wales  66,755  117,278  176  175  177 75.7%

Myocardial infarction 
(heart attack)

England  17,946  27,894  155  154  157 55.4%

Wales  629  918  146  137  156 46.0%

England and Wales  18,574  28,812  155  153  157 55.1%

Heart failure England  45,246  78,607  174  173  175 73.7%

Wales  1,773  2,845  160  155  167 60.5%

England and Wales  47,019  81,452  173  172  174 73.2%

Stroke England  25,175  33,820  134  133  136 34.3%

Wales  1,009  1,300  129  122  136 28.8%

England and Wales  26,184  35,120  134  133  136 34.1%

Major amputation 
(above the ankle)

England  993  3,196  322  311  333 221.8%

Wales  39  123  313  260  374 213.2%

England and Wales  1,033  3,319  321  311  333 221.4%

Minor amputation 
(below the ankle)

England  1,299  5,675  437  426  448 336.9%

Wales  44  194  437  378  503 337.0%

England and Wales  1,343  5,869  437  426  448 336.9%

Renal Replacement 
Therapy (ESKD)

England  5,634  14,895  264  260  269 164.4%

Wales  199  520  261  239  284 160.9%

England and Wales  5,833  15,415  264  260  268 164.3%
a For definitions, please refer to the Glossary.
Note: DKA and Retinopathy Treatments have not been included in Table 2 as these only affect people with diabetes.

Table 3 shows that people with diabetes are significantly 
more likely than the general population to experience 
angina, myocardial infarction, heart failure, stroke,  
renal replacement therapy (dialysis or transplantation) 
or a lower limb amputation. The risk of being admitted 
to hospital for heart failure is 73.2 per cent greater 
than among the general population, whilst the risk for 
myocardial infarction (heart attack) is 55.1 per cent higher 
and the risk for stroke is 34.1 per cent higher. The chance 
of receiving RRT for people with diabetes is 164.3 per  
cent higher than their peers in the general population  
and people with diabetes also have a 221.4 per cent 
higher risk of a major amputation (above the ankle) and  
a 336.9 per cent greater risk of a minor amputation  
(below the ankle).

The CCG/LHB level analysis has been used to construct 
the maps (which can be found on the HSCIC NDA web 
page www.hscic.gov.uk/nda) that illustrate how additional 
risk rates or local variations in the impact of diabetic 
complications are distributed unevenly. Figure 2 
illustrates how the areas where CCG/LHB complication 
ratios for heart failure are significantly (p<0.05) above, 
below or within the expected range when compared  
to the whole of England and Wales ratio for heart failure.  
The distribution is also displayed in an accompanying  
map (Figure 3).

Areas with a significantly higher prevalence of a 
complication, after adjustment for age and sex of the  
local population than England and Wales, are shown in 
dark blue and those with a significantly lower prevalence 
of a complication after adjustment are highlighted in light 
blue. Suppressed areas on the maps are shown in white.

www.hscic.gov.uk/nda
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Figure 2 
Funnel chart showing the spread of CCG/LHB standardised ratios for heart failure among people with diabetes

 Upper 99.9% Limit Upper 95% Limit Lower 95% Limit Lower 99.9% Limit 
 England and Wales Ratio Higher Values As Expected Values Lower Values
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(Logarithmic Scale)

400

200

100

50

 0 200 400 600 800 1,000 1,200 1,400 1,600 1,800

Observed Complications per CCG/LHB

Note: Confidence intervals for different population sizes using the national observed rates are shown by the funnels in the plot where a CCG/LHB is outside  
the funnel they are considered to have a significantly different rate to the national rate. The 99.9 per cent confidence interval funnel is shown here to illustrate 
those CCG/LHBs with extreme values.
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Figure 3 
Spread of complication ratios for heart failure in England and Wales compared to local complication rates

© Crown copyright 2013 
Contains Ordnance Survey data and Office for National Statistics (ONS) data © Crown copyright and database right 2013
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Short Term Mortality Following a Complications – 
Multivariate Analysis

A logistic regression model has been used to explore 
which individual and which environmental variables  
were associated with: 

•  Mortality in the year following a complication  
being recorded; 

•  Mortality in the year following the period where  
a complication was not observed.

The model allows each variable to be considered 
independently by controlling for the effects of other 
factors; and it allows an evaluation of the strength  
of the relationship between each of the variables  
and the probability of the person dying. 

We have limited the analysis to patients aged between 
35 and 100 with known duration of diabetes. This logistic 
regression analysis shows associations between mortality 
and sex, age and, for Type 2 diabetes, duration of 
disease. Being female is associated with reduced odds  
of short term mortality - 22.4 per cent in Type 1 diabetes 
and 19.3 per cent in Type 2 diabetes. Age and duration  
of disease (in Type 2) are associated with greater odds  
of death.

Non-white ethnicity is related to a reduced risk of short 
term mortality.

There is a U-shaped relationship between 'short term' 
mortality and BMI though possibly due to the short time 
between BMI measurement and death.

Figure 4 
Odds ratio by deprivation Quintile by diabetes type in Englanda

Deprivation
Most deprived fifth  
reference category

2nd most deprived fifth vs  
Most deprived fifth

3rd most deprived fifth vs  
Most deprived fifth

2nd least deprived fifth vs  
Most deprived fifth

Least deprived fifth vs  
Most deprived fifth 

0.5 1.0 2.0 4.0

Odds Ratio
a  Note: The deprivation is only available for diabetic patients living in England.

Figure 5 
Odds ratio by HbA1C group for each diabetes type in England and Wales 

HbA1c 
(mmol/mol) ≤ 51 vs 51-60

51-60 vs 61-70

61-70 reference category

71-80 vs 61-70

81+ vs 61-70

0.5 1.0 2.0 4.0

Odds Ratio

Type 2

Type 1

Type 2

Type 1

Figure 4 shows that there is a gradient of risk related 
to socio-economic deprivation with lower odds of short 
term mortality found in less deprived areas.

Both HbA1c and Cholesterol have a U-shaped  
association with higher odds of short term mortality  
found at the extremes.
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All the complications measured have large associations 
with short term mortality. Renal replacement therapy and 
heart failure carry the highest risks in patients with both 
Type 1 and Type 2 diabetes.

Figure 6 
Odds ratio cholesterol group for each diabetes type in England and Wales 

Cholesterol
≤3.0 vs 3.1-4.0

3.1-4.0 reference category

4.1-5.0 vs 3.1-4.0

5.1-6.0 vs 3.1-4.0

6.1+ vs 3.1-4.0

0.5 1.0 2.0 4.0

Odds Ratio

Type 2

Type 1

Figure 7 
Odds ratio by complication for each diabetes type in England and Wales 

Occurrence of 
complication Angina

Myocardial infarction 
(heart attack)

Heart failure

Stroke

Major amputation 
(above the ankle)

Minor amputation 
(below the ankle)

Renal Replacement 
Therapy (ESKD)

DKA

0.5 1.0 2.0 4.0 8.0 16.0 32.0

Odds Ratio

Type 2

Type 1
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Chronic kidney disease (CKD) is a long term complication 
of diabetes. CKD has five stages or levels of damage and 
reduced kidney function measured as GFR (Glomerular 
Filtration Rate – normal >90ml/min/1.73m2). The earlier 
figures report treatment for Stage 5 CKD. The NDA data 
also permits identification of earlier stages of CKD. Table 
4 and 5 show the percentage of people with diabetes at 
each CKD stage or no CKD, in 2010-2011 and 2011-2012. 
It is CKD5 (kidney failure or End Stage Renal Failure, ESRF) 
that will cause death without Renal Replacement Therapy 
(RRT – dialysis or transplantation). But most patients  
with CKD 3 and 4 will require treatment interventions  
and, in 2011-2012, they comprise at least 17.7 per cent  
of people with diabetes and likely more given that it was 
not possible to classify 8.9 per cent due to missing data. 

Chronic Kidney Disease

Table 5 
Chronic Kidney Disease (CKD) Stages for 2010-2011

Stage and Description Proteinuria GFR (ml/min/1.73m2) Number of people with 
diabetes experiencing 

CKD stage

Percentage of 
people with diabetes 

experiencing CKD stage

No CKD – – 520,279 23.5%

CKD1 Kidney damage with normal/increased GFR Microalbuminuria >90 90,025 4.1%

CKD2 Kidney damage with mild reduction GFR Micro/Macroproteinuria 60-90 974,398 44.0%

CKD3a Moderate reduction GFR Micro/Macroproteinuria 45-59 269,142 12.1%

CKD3b Worsening reduction GFR Micro/Macroproteinuria 40-44 115,988 5.2%

CKD4 Severe reduction GFR Micro/Macroproteinuria 15-29 29,591 1.3%

CKD5 Kidney failure or ESRF Micro/Macroproteinuria <15 11,517 0.5%

Unknown – – 204,988 9.3%

Note: The NDA collects data on serum creatinine (mmol/l), age, sex and ethnicity which permits eGFR (estimated GFR) to be calculated.  
Only patients in whom all four variables were present have been included in the analysis summarised in Table 4.

Table 4 
Chronic Kidney Disease (CKD) Stages for 2011-2012

Stage and Description Proteinuria GFR (ml/min/1.73m2) Number of people with 
diabetes experiencing 

CKD stage

Percentage of 
people with diabetes 

experiencing CKD stage

No CKD – – 612,915 24.9%

CKD1 Kidney damage with normal/increased GFR Microalbuminuria >90 124,933 5.1%

CKD2 Kidney damage with mild reduction GFR Micro/Macroproteinuria 60-90 1,055,214 42.9%

CKD3a Moderate reduction GFR Micro/Macroproteinuria 45-59 278,889 11.3%

CKD3b Worsening reduction GFR Micro/Macroproteinuria 40-44 124,678 5.1%

CKD4 Severe reduction GFR Micro/Macroproteinuria 15-29 32,924 1.3%

CKD5 Kidney failure or ESRF Micro/Macroproteinuria <15 12,684 0.5%

Unknown – – 218,038 8.9%

Note: The NDA collects data on serum creatinine (mmol/l), age, sex and ethnicity which permits eGFR (estimated GFR) to be calculated.  
Only patients in whom all four variables were present have been included in the analysis summarised in Table 5.
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Figure 8 
Percentage of people with diabetes at each CKD stage as well as those with no CKD by audit year
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Data from people who were included in the 2010-2011 
NDA and still alive on 31 December 2011 were linked 
to data from the Medical Research Information Service 
(MRIS) to identify those who died between 1 January  
and 31 December 2012. Table 6 shows this data on 
mortality in people with diabetes over a one year  
period and for a comparison Table 7 shows the same 
analysis for people included in the 2009-2010 NDA  
and still alive on 31 December 2010.

Mortality

Table 7 
Mortality in people with diabetes in England and Wales in 2009-2010 NDA

PYaRa Expected 
Deathsa

Observed 
Deaths

SMRa 95% CI Limitsa Additional risk of  
death among people 

with diabetes Lower Upper

All diabetes 
typesb

Persons 1,930,217 46,967 66,221  141  140  142 41.0%

Male 1,066,476 25,793 35,631  138  137  140 38.1%

Female 863,703 21,175 30,590  144  143  146 44.5%

Type 1  
diabetes

Persons 182,376 1,326 3,169  239  231  247 139.0%

Male 102,956 777 1,817  234  223  245 133.9%

Female 79,413 549 1,352  246  233  260 146.2%

Type 2  
diabetes

Persons 1,703,698 44,614 61,375  138  136  139 37.6%

Male 941,392 24,468 32,902  134  133  136 34.5%

Female 762,274 20,146 28,473  141  140  143 41.3%
a   For definitions, please refer to the Glossary.
b  All diabetes includes maturity onset diabetes of the young (MODY), other specified diabetes and not specified diabetes.

Table 6 
Mortality in people with diabetes in England and Wales in 2010-2011 NDA

PYaRa Expected 
Deathsa

Observed 
Deaths

SMRa 95% CI Limitsa Additional risk of  
death among people 

with diabetes Lower Upper

All diabetes 
typesb

Persons 2,160,516 55,024 75,669  138  137  139 37.5%

Male 1,197,823 30,275 40,285  133  132  134 33.1%

Female 962,678 24,749 35,383  143  141  144 43.0%

Type 1  
diabetes

Persons 198,064 1,438 3,300  229  222  237 129.5%

Male 112,058 847 1,850  218  208  228 118.3%

Female 86,003 591 1,449  245  233  258 145.3%

Type 2  
diabetes

Persons 1,923,024 52,753 70,941  134  133  135 34.5%

Male 1,067,691 29,003 37,730  130  129  131 30.1%

Female 855,322 23,749 33,211  140  138  141 39.8%
a   For definitions, please refer to the Glossary.
b  All diabetes includes maturity onset diabetes of the young (MODY), other specified diabetes and not specified diabetes.

Between 1 January 2012 and 31 December 2012 people 
with all types of diabetes were 37.5 per cent more likely 
to die than their peers in the general population. Among 
those with Type 1 diabetes, mortality was 129.5 per cent 
greater than would be expected if they had the same 
mortality rates as the general population in England and 
Wales. People with Type 2 diabetes were 34.5 per cent 
more likely to die.

I   The ONS data for deaths registered in England and Wales was only available 
by Primary Care Trusts.

The data shown in Table 7 allows us to estimate that there 
were around 23,300 additional deaths in England and 
1,600 additional deaths in Wales due to diabetes.

The mortality analysis cannot be broken down by CCGI. 
Therefore, a mortality analysis breakdown by Primary Care 
Trust (PCT) has been provided instead.
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Although diabetes is associated with an additional risk 
of death at all ages and in both sexes the relative risk 
(by comparison to the general population) is greatest at 
younger ages and in females. The additional deaths due 
to diabetes are lower in 2010-11 than 2009-10 and both 
are lower than the first estimates published by the NDA  
in 2011 based on people alive in 2007-8. This is 
encouraging but too short term to confirm a trend.

Figure 9 
Age-specific mortality rate ratios by type of diabetes and sex

 Type 1 Males Type 2 Males Male general population 
 Type 1 Females Type 2 Females Female general population

 

85+

75-84

65-74

35-64

15-34

8 7 6 5 4 3 2 1 0 1 2 3 4 5 6 7 8

Mortality rate ratio 
(sex-specific general population = 1)
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Figure 10 
Additional risk of death among people with diabetes compared to the local population by PCT/LHB

© Crown copyright 2013 
Contains Ordnance Survey data and Office for National Statistics (ONS) data © Crown copyright and database right 2013
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Glossary

Confidence Interval (CI)

A confidence interval is a range of values that quantifies 
the imprecision in the estimate of a statistic. Specifically 
it quantifies the imprecision that results from random 
variation in the estimation of the value; it does not  
include imprecision resulting from systematic error  
(bias). In public health many indicators are based on  
what can be considered to be complete data sets  
and not samples, e.g. mortality rates based on death  
registers. In these instances the imprecision arises not  
as a result of sampling variation but of 'natural' variation. 
The indicator is considered to be the outcome of a 
stochastic process, i.e. one which can be influenced  
by the random occurrences that are inherent in the  
world around us. In such instances the value actually 
observed is only one of the set that could occur under  
the same circumstances. Generally in public health,  
it is the underlying circumstances or process that is  
of interest and the actual value observed gives only  
an imprecise estimate of this underlying risk.

The width of the confidence interval depends  
on three things:

•  The sample or population size from which  
the estimate is derived.

•  The degree of variability in the phenomenon  
being measured.

•  The required level of confidence – this is an  
arbitrary value set to give the desired probability  
that the interval includes the true value. In medicine 
and public health the conventional practice is to use 
95 per cent confidence.

For a given level of confidence, the wider the confidence 
interval, the greater the uncertainty in the estimate.

Ethnic Groups

Ethnic groups used in the multivariate analyses  
as defined by the NHS Data Dictionary: 
www.datadictionary.nhs.uk/data_dictionary/attributes/e/
end/ethnic_category_code_de.asp?shownav=1

White  
A  British  
B  Irish  
C  Any other White background 

Mixed  
D  White and Black Caribbean  
E  White and Black African  
F  White and Asian  
G  Any other mixed background 

Asian or Asian British  
H  Indian  
J  Pakistani  
K  Bangladeshi  
L  Any other Asian background 

Black or Black British  
M  Caribbean  
N  African  
P  Any other Black background 

Other Ethnic Groups  
R  Chinese  
S  Any other ethnic group  
Z  Not stated

Expected deaths

The expected death count is that which would occur  
if the observed subject population experienced the 
standard population’s age-specific mortality rates.

Population-years-at-risk (PYaR)

The population-years-at-risk is the total amount of  
time during which the population is exposed to a risk.  
For example, during the one-year mortality follow-up 
period a person who survives the whole year contributes 
one year to the total PYaR; a person who dies after  
3 months contributes only 0.25 years to the total.

Standardised mortality ratio (SMR)

The SMR is a form of indirect standardisation. The age 
specific mortality rates of a chosen standard population 
(usually the relevant national or study aggregate 
population) are applied to the age structure of the  
subject population to give an expected number  
of deaths. The observed number of events is then 
compared to the expected and is usually expressed as 
a ratio (observed/expected). For presentation purposes, 
the SMR is usually expressed per 100. By definition, the 
standard population will have a SMR of 100. SMRs above 
100 indicate that the death count observed was greater 
than that expected from the standard mortality rates  
and SMRs below 100 that it was lower.

www.datadictionary.nhs.uk/data_dictionary/attributes/e/end/ethnic_category_code_de.asp?shownav=1
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Appendix 1:  
Regression Analysis

Logistic regression modelling has been used as the 
multivariate statistical technique throughout this report. 
The results of the logistic regression analyses are 
presented in Table 8. 

A logistic regression model as used to explore  
which person and environmental variables were 
associated with a person’s mortality in the year following 
a complication, or where a complication does not occur 
and mortality is in the subsequent year following the 
audit period. The model allows each variable to be 
considered independently by controlling for the effects 
of other, sometimes related, factors. The model allows 
an evaluation of the strength of the relationship between 
each of the variables and the probability of the  
person dying.

We have used patients with an age between 35 and  
100 and who have a known duration of diabetes.

When modelling data in this way the aim is to produce  
a model which both satisfies certain statistical criteria  
and maintains a connection with the real-world 
understanding of the behaviours we are trying to  
explain. The ability of the model to explain the variation 
seen in our data has been presented as the 'c-statistic'. 
This statistic is the probability that predicting the 
outcome is better than chance. The values for this 
measure range from 0.5 to 1.0.

A value of 0.5 indicates that the model is no better than 
chance at making about whether a person will get their 
care process and a value of 1.0 indicates that the model 
perfectly identifies those who will have the process and 
those not. Models are typically considered reasonable 
when the c-statistic is higher than 0.7 and strong when 
the c-statistic exceeds 0.8.

The choice of explanatory variables came from 
consultation with our clinical lead. However not all 
variables were found to make significant improvements  
to the ability of the model to explain observed variation 
and where this was the case these were removed. 
Variables included in the model were: 

• Age in years

• Duration of diabetes in years

• Ethnic Group

•  IMD Quintile group (a measure of deprivation  
based on a patients postcode)

• Sex

• BMI Group measured in 2009/10 audit

• HbA1c measured in 2009/10 audit

• Cholesterol measured in 2009/10 audit 

• Occurrence of DKA 

• Occurrence of MI 

• Occurrence of RRT 

• Occurrence of major amputation

• Occurrence of minor amputation

• Occurrence of stroke 

• Occurrence of heart failure

• Occurrence of angina

Following initial analysis of the data some of our 
explanatory variables were grouped into categorical 
variables, which group cases into a number of discrete 
categories (for example deprivation is grouped into five 
categories or quintiles). Missing values for explanatory 
variables were included in the models. Excluding missing 
values for explanatory variables can cause significant 
sample attrition, since cases are lost if they have a  
missing value for any one of the relevant variables.  
Had these values been excluded we would have reduced 
the precision of estimates and may have introduced bias.

The model identifies associations, not causes; in other 
words, factors which identify individuals with an increased 
or decreased probability of having a care process in 
the audit period. These variations in risk are expressed 
as odds ratios and expressed relative to a reference 
category, which is given a value  of 1. Odds ratios greater 
than 1 indicate increased probability of the care process 
being completed in the group and odds ratios less than 
1 indicate decreased probability of the care process 
being completed. Also provided are the 95% confidence 
intervals for the odds ratio. Where the interval does not 
include 1, the category is significantly different (p<0.05) 
from the reference category.

The Odds ratios can be found in Figures 4 to 7.
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Table 8 
Results from multivariate analysis of short term mortality

Type 1 Type 2

Observations used 120,530 Short Term 
Mortality

3,352 1,692,941 Short Term 
Mortality

68,172

Intercept Estimate 95% CI Limitsb Estimate 95% CI Limitsb

-8.285 -8.528 -8.042 -9.063 -9.141 -8.985

c statistica 0.856 
(Strong)

0.825 
(Strong)

Point Estimate 95% CI Limitsb Point Estimate 95% CI Limitsb

Additional age in years (Reference = 35) 1.081 1.078 1.084 1.087 1.086 1.088

Additional duration of diabetes in years (Reference = 0) Does not improve model 1.013 1.012 1.014

Ethnic Group Asian vs White 0.746 0.614 0.907 0.525 0.503 0.549

Black vs White 0.705 0.540 0.920 0.516 0.482 0.552

Other vs White 0.934 0.743 1.175 0.761 0.722 0.801

Sex Female vs Male 0.776 0.718 0.839 0.807 0.793 0.821

Body Mass Index <18.5 vs 18.5-24.9 1.389 1.240 1.556 1.409 1.371 1.448

18.5-24.9 reference category

25-29.9 vs 18.5-24.9 0.625 0.562 0.694 0.703 0.686 0.720

30-34.9 vs 18.5-24.9 0.692 0.614 0.779 0.666 0.648 0.684

35-39.9 vs 18.5-24.9 0.765 0.650 0.900 0.705 0.681 0.731

40+ vs 18.5-24.9 1.349 1.120 1.625 0.947 0.908 0.988

Deprivation Most deprived fifth  
reference category

2nd most deprived fifth  
vs Most deprived fifth

0.880 0.786 0.985 0.915 0.892 0.938

3rd most deprived fifth  
vs Most deprived fifth

0.761 0.678 0.854 0.845 0.824 0.867

2nd least deprived fifth  
vs Most deprived fifth

0.653 0.579 0.736 0.817 0.796 0.839

Least deprived fifth  
vs Most deprived fifth

0.626 0.552 0.709 0.746 0.726 0.767

HbA1c (mmol/mol) ≤50 vs 51-60 1.217 1.083 1.368 1.004 0.978 1.032

51-60 vs 61-70 1.060 0.940 1.195 0.889 0.864 0.915

61-70 reference category

71-80 vs 61-70 1.228 1.081 1.395 1.101 1.056 1.148

81+ vs 61-70 1.557 1.380 1.757 1.413 1.360 1.468

Cholesterol ≤3.0 vs 3.1-4.0 1.210 1.086 1.348 1.218 1.189 1.247

3.1-4.0 reference category

4.1-5.0 vs 3.1-4.0 0.894 0.811 0.985 0.933 0.914 0.952

5.1-6.0 vs 3.1-4.0 0.909 0.794 1.040 0.978 0.949 1.007

6.1+ vs 3.1-4.0 1.208 1.011 1.442 1.061 1.019 1.104

Occurrence of complication Angina 1.346 1.172 1.544 1.460 1.417 1.505

Myocardial infarction (heart attack) 2.662 2.193 3.230 2.296 2.184 2.413

Heart failure 4.525 4.005 5.113 5.034 4.901 5.171

Stroke 3.711 3.087 4.461 3.965 3.805 4.131

Major amputation (above the ankle) 2.130 1.459 3.109 2.949 2.542 3.421

Minor amputation (below the ankle) 1.770 1.282 2.442 1.654 1.441 1.899

Renal Replacement Therapy (ESKD) 8.116 6.959 9.465 5.529 5.197 5.883

DKA 3.428 2.870 4.095 3.882 3.388 4.449

Text shown in black indicates where there is a significant difference when compared to the reference group (>95% significant).
Text shown in grey indicates where there is not a significant difference when compared to the reference group (>95% significant).
Results are presented as odds ratios with 95% confidence intervals in brackets. 
 
a  c statistic: The probability that predicting the outcome is better than chance. Used to compare the goodness of fit of logistic regression models, 
values for this measure range from 0.5 to 1.0. A value of 0.5 indicates that the model is no better than chance at making a prediction of membership 
in a group and a value of 1.0 indicates that the model perfectly identifies those within a group and those not. Models are typically considered  
reasonable when the c-statistic is higher than 0.7 and strong when the c-statistic exceeds 0.8 (Hosmer & Lemeshow, 1989, 2000).

b  For definitions, please refer to the Glossary.
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