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The National Diabetes Audit (NDA) continues to be a 
success, with 87.9 per cent of GP practices now included, 
capturing information on 2,473,239 people with diabetes. 

Since eye screening is not reported this year, we must 
refer to completion of eight basic care processes rather 
than the more familiar nine. However, completion of  
all eight is still low at 43.2 per cent and 62.6 per cent 
for those with Type 1 and Type 2 diabetes respectively. 
Independently, the NHS Diabetic Eye Screening 
Programme reports low uptake of eye screening 
nationally at only 73.9 per centi in England, a major 
concern as diabetic retinopathy remains the commonest 
cause of blindness in England. There is also still marked 
geographical variation in the achievement of care process 
delivery. Consistent with the lower completion rates of 
the eight care processes in those with Type 1 diabetes, 
achievement of NICE recommended glucose treatment 
targets is markedly worse for those with Type 1 diabetes 
compared to those with Type 2 diabetes (27.0 per cent  
vs. 65.8 per cent), perhaps reflecting the need to do  
more to tailor specific services for those with Type 1 
diabetes in the primary care setting with easy access to 
integrated specialist care. This may provide an important 
message to clinical commissioning groups as they  
prepare to commission diabetes services in England.

There is a long lag time between improvements in 
diabetes care delivery and associated reductions in 
complications. This can span several decades. While  
the apparent low rates of delivery of basic care  
processes and low rates of attainment of treatment  
goals was criticised by the National Audit Office Report1 
last year and thought to relate to a diabetes related 
excess of 24,000 deaths annually, we did not know  
how our performance compared to other countries.  
This year, the Global Burden of Disease Study2 suggests 
that premature mortality attributable to diabetes is lower 
in the UK than in the other 18 wealthy countries included 
in the analysis. It may be therefore that despite the 
apparent low completion rates of care processes and the 
low attainment of treatment goals, the fact that we place 
emphasis on processes of diabetes care delivery via the 
Quality and Outcomes Framework at all and continually 
audit these processes may be contributing positively 
to the longer term clinical outcomes that really matter. 

Foreword

However, this should not cause us to be complacent and 
there is still a great deal that can be achieved to further 
reduce morbidity and mortality associated with diabetes 
through improved care delivery. The clear associations 
between glycaemic control and blood pressure and the 
microvascular complications of diabetes, and between 
blood pressure and cholesterol and the macrovascular 
complications of diabetes, have been appreciated for 
many years and should cause us to do all we can to 
improve the achievement of treatment goals around  
these three parameters.

Successful partnership between those with diabetes  
and those that deliver care is crucial if we are to continue 
to improve clinical outcomes and improve the experience 
of care for those with diabetes. Structured education is 
crucial to provide people with the tools to manage their 
own diabetes and we welcomed the introduction in April 
of this year of the new Quality and Outcomes Framework 
metric incentivising the offer of structured education to 
all at diagnosis. Previously too few have been offered 
structured education, and up to three-quarters of those 
offered have not managed to attend. Delivery must be  
at times convenient to people living busy lives.

The recommendations of this report, including improved 
delivery of structured education and the principle of 
sharing best practice in care delivery, we hope can be 
delivered successfully within the new structures of the 
NHS in England.

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

i  This percentage value was calculated from values taken from the NHS Diabetic 
Eye Screening Programme, which are available on the NHS England website:  
http://www.england.nhs.uk/statistics/statistical-work-areas/integrated-performance-
measures-monitoring/diabetes-data/

http://www.england.nhs.uk/statistics/statistical-work-areas/integrated-performance-measures-monitoring/diabetes-data/
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The National Diabetes Audit 2011-2012 Report 1:  
Care Processes and Treatment Targets presents findings 
on care processes and treatment target achievement 
rates from 2011-2012. 

The data in this report is based on:

•  Data recorded on people with diagnosed diabetes  
in England and Wales from the 1st January 2011  
to the 31st March 2012. This data was collected 
between October and December 2012.

•  Data recorded on people with all types of diabetes 
mellitus, excluding gestational diabetes, impaired 
glucose tolerance (IGT) and impaired fasting glucose 
(IFG)3. The Read codes used for the extraction are 
described in the 2011-2012 Primary Care Extraction 
Specification (PCES) available on the NDA website: 
www.hscic.gov.uk/nda

•  Prevalence and registration sections of the report  
are based on data collections from both primary  
and secondary care. 

•  The remainder of the report (including the  
appendices) focuses on patients registered in  
primary care only. This ensures that the population 
based denominators are comparable. Results for 
groups of patients treated by individual specialist  
care units will be published separately.

•  The NDA reports on the provision of core  
diabetes care for everyone with diabetes. This 
provides commissioners with age, ethnicity and  
social deprivation related perspectives across the 
whole population for which they are responsible.  
The NDA also reports to participating individual 
General Practices and adult specialist services  
allowing them to benchmark their care against their 
peers. The NPDA (National Paediatric Diabetes Audit) 
reports separately to individual participating paediatric 
diabetes centres regarding their provision of diabetes 
care for the children and young people attending their 
services. Those reviewing the NDA and NPDA reports 
side by side need to be aware of these differences 
but, equally, those wanting to get the most complete 
picture of local needs and service provision should 
consider the two reports together.ii 

Executive Summary

Participation 

•  2,473,239 people with diabetes (2,235,810 in 2010-
2011; 1,997,646 in 2009-2010).

•  87.9 per cent of practices (80.9 per cent in 2010-2011; 
75.8 per cent in 2009-2010).

People with Diabetes

•  At all ages diabetes prevalence is higher for  
men than women.

•  Between ages 20 to 74 years approximately  
one in 195 men (0.5 per cent) and one in 273  
women (0.4 per cent) has Type 1 diabetes.

•  Between ages 60 to 89 years more than one  
in ten men (13.9 per cent) and one in ten women  
(10.1 per cent) has Type 2 diabetes.

Care processes

•  For each of the care processes, annual  
completion rates have reached a plateau.

•  Care process completion rates are again lower  
for people with Type 1 than Type 2 diabetes.

•  The number of people with diabetes recorded in 
electronic patient records as having eye screening 
is not reported this year. To improve alignment with 
NICE guidelines, a revised Read code set of terms 
describing digital eye screening was used. This 
identified that variation in the use of terminology  
and its impact on the consistency of data extraction 
from electronic clinical records rendered it unreliable 
as a measure of this care process. The NHS Diabetic 
Eye Screening Programme (NHS DESP) records every 
digital eye screening and we believe that its records 
should now be used as the preferred measure for  
this annual care process. Presently this is reported  
only nationally.

ii  Because the care of adults and children with diabetes is mixed between GP 
services (this includes ALL patients) and hospital, paediatric and community  
specialist services (these each include SOME patients), the different ‘views’ that 
the two national audits NDA and NPDA give to the providers of the services will 
inevitably include overlapping patients. Thus someone with diabetes attending a 
specialist service should also appear in the relevant GP report. The NDA integrates 
data from participating specialist and GP services for adults with diabetes so that if  
a care process or treatment target is recorded by one but not the other both get the 
complete data reported back to them i.e. a ‘whole person’ view. This makes sense 
because it reflects the fact that there is no clinical value in duplicating something 
carried out elsewhere. The population level NDA reports include all people with 
diabetes in a geographical area irrespective of their mix of provider services and  
use integrated data where they are available.

But NPDA runs independently of the NDA and of GP services so its data are not 
integrated making it possible that GP reports do not include all care processes or 
treatment targets measured in specialist paediatric units and vice versa. Specialist 
paediatric diabetes units are primarily responsible for the care of most children and 
young people with diabetes and for the collection of their care process and outcome 
data. Although GPs do not provide the majority of care for children and young 
people living with diabetes they do prescribe all their medications. Therefore it is in 
this age group, and also adults with Type 1 or complex diabetes that attend specialist 
services not participating in NDA, where lack of data integration is most likely to 
result in a slightly deficient ‘whole systems’ view. Furthermore, for under-17s, the age 
cut-off for the QOF GP incentive scheme means that there is no financial value to the 
practice in replicating results from external services. Nonetheless, because less than 
10% of all people with Type 1 diabetes, and less than 1% of people with diabetes in 
general are under 17yr, the overall impact on population level NDA results is minimal.

www.hscic.gov.uk/nda
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•  The way in which the screening test for early kidney 
disease (Urine Albumin Creatinine Ratio, UACR) is 
recorded is also a cause for concern. The way in which 
some laboratories report very low (normal) results and 
the way in which such results are stored in one type 
of GP clinical system can influence whether the care 
process (carrying out the measurement) is extracted 
reliably. We would therefore wish to paste a ‘health 
warning’ on the number of tests performed but not  
on the number of abnormal results recorded.

•  There was considerable variation in the completion  
of the eight recorded care processes. CCGs/LHBs  
in the bottom quarter of performers had completion 
rates at least 10.9 percentage points lower than those 
in the top quarter (56.1 per cent vs 66.9 per cent).

•  When other factors, such as age, gender and type  
and duration of diabetes, were taken into account 
the eight reliable care processes were 7.1 per cent 
less likely to be recorded among patients with Asian 
ethnicity and 4.2 per cent less likely to be recorded  
for those with Black ethnicity than those with  
White ethnicity.

Treatment Targets

•  Concurrent achievement of all three NICE 
recommended glucose, blood pressure and serum 
cholesterol levels continues to improve very slowly 
(19.3 per cent in 2009-2010; 19.7 per cent in  
2010-2011; 20.8 per cent in 2011-2012).

•  NICE recommended glucose control (HbA1c 
≤58mmol/mol) was recorded in 27.0 per cent of 
people with Type 1 diabetes and 65.8 per cent of 
people with Type 2 diabetes.

•  NICE recommended blood pressure (<140/80 in  
all; <130/80 if complications) was recorded in 51.9  
per cent of people with Type 1 diabetes and 37.7  
per cent of people with Type 2 diabetes.

•  NICE recommended cholesterol <4mmol/l was 
recorded in 29.7 per cent of people with Type 1 
diabetes and 41.3 per cent of people with Type 2 
diabetes; cholesterol <5mmol/l (QOF incentivised)  
was recorded in 71.1 per cent of people with  
Type 1 diabetes and 77.5 per cent of people  
with Type 2 diabetes.

•  Concurrent achievement of all three NICE treatment 
targets (HbA1c <58 mmol/mol + cholesterol <5 mmol/
mol + target BP) was recorded for more patients in 
some CCGs/LHBs than others. Those CCGs/LHBs  
in the bottom quarter of performers having at least  
3.1 percentage points lower than those in the top 
quarter (19.2 per cent vs. 22.3 per cent).

Structured Education

•  Very few people with diabetes are recorded  
as having been offered structured education.

 •  2.2 per cent Type 1, 12.0 per cent Type 2  
for those who are newly diagnosed.

 •  1.6 per cent Type 1, 4.5 per cent Type 2  
for all people with diabetes.

•  Even fewer people with diabetes are recorded  
as attending structured education.

 •  0.6 per cent Type 1, 3.1 per cent Type 2  
for those who are newly diagnosed.

 •  1.0 per cent Type 1, 1.4 per cent Type 2  
for all people with diabetes.

Comment

The NDA shows that the huge progress made  
in core diabetes care between 2004 and 2009 has  
been sustained but it seems to have reached an 
overall plateau with substantial underlying variation. 
Improvement depends on changing systems of care.  
If health economies with low results (bottom 25 per cent) 
adopted the systems used by those with higher care 
process and treatment target achievement rates (top 25 
per cent) there would be another step change. However, 
better performers have results that still leave much room 
for improvement, especially for Type 1 diabetes, young 
people and people from ethnic minorities; they need  
to discover more effective diabetes care delivery  
systems for the future, they need to innovate.

Care processes are a means to an end, not an end 
in themselves. They represent the core agenda for  
an annual care planning discussion. Their results  
prompt negotiation between the clinician and person  
with diabetes about how they will jointly address risk 
factors and personal priorities.

Diabetes is a major risk factor for cardiovascular 
disease. Reducing premature mortality by improving 
cardiovascular disease outcome is an NHS priority.  
A large number of middle aged and elderly people  
(one in ten) have Type 2 diabetes. These results suggest 
that there is considerable scope for achieving better 
blood pressure and cholesterol risk factor management  
in these groups of people with high cardiovascular risk.

Effective risk factor management is dependent on  
people with diabetes understanding what the risk  
factors are, what they can do to minimise their risks  
and what support they receive. Therefore, the presently 
limited amount of structured education for people with 
recently diagnosed diabetes would seem to be a major 
missed opportunity.
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We recommend that all commissioners and all providers 
of diabetes care review their local results and consider 
one or more of the following actions:

•  If you are in the bottom 25 per cent for care process 
achievement or the bottom 25 per cent for treatment 
target achievement find out and learn from how the 
top 25 per cent get their results. Also make sure 
everything that is done is recorded.

•  If your care process achievement or treatment target 
achievement results are average or above average 
they will still be short of delivering maximum health 
benefit. Consider developing and testing the 
effectiveness of novel approaches to care delivery, 
particularly for young people, people from ethnic 
minorities and people with Type 1 diabetes.

•  Review and improve the current systems for providing 
structured education and improve delivery of and 
access to education meeting NICE standards.

Recommendations
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The National Diabetes Audit (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). 
The NDA is managed by the Health and Social Care 
Information Centre (HSCIC) in partnership with  
Diabetes UK.

This national report from the ninth year of the audit, 
presents key findings on key care processes and 
treatment target achievement rates from 2011-2012  
in all age groups in England and Wales.

The report sets out to answer the following  
audit questions:

•   Registrations: Is everyone with diabetes diagnosed 
and recorded on a practice diabetes register?

•   Care Processes: What percentage of people  
registered with diabetes received the eight NICE  
key processes of diabetes care?

•   Treatment Targets: What percentage of people 
registered with diabetes achieved NICE defined 
treatment targets for glucose control, blood  
pressure and blood cholesterol?

The NDA has been developed to support organisations 
implementing the National Service Framework (NSF) for 
Diabetes4 and achieving the care process and treatment 
target standards specified in National Institute for Health 
and Care Excellence (NICE) Clinical Guidelines (CG155, 
CG666 and CG877) and the NICE Diabetes in Adults 
Quality Standards8.

It provides overall, sequential and comparative 
information at GP, hospital, Clinical Commissioning  
Group (CCG; England) or Local Health Board  
(LHB; Wales) and national levels.

The 2011-2012 NDA report on the complications of 
diabetes including mortality will be published towards  
the end of the year.

Introduction
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Participation

Practice participation rates in England and Wales  
by audit year are shown in Table 1.

Table 1 
Practice participation rates in England and Wales by audit year

Audit year Total number of practices Number of participating practices National participation rate

2011-2012 8,549 7,515 87.9%

2010-2011 8,659 7,008 80.9%

2009-2010 8,842 6,700 75.8%

Registrations

The audit collects information from both primary care 
(1°) and secondary (2°) care; the vast majority of cases 
are registered in primary care with only a relatively small 
percentage (2.0 per cent) of records appearing only in 
secondary care submissions. Tables 2, 3 and 4 show 
the volume of records collected in the audit over the  
last 3 years.

Table 2 
Diabetes registrations and prevalence for all diabetesa in England and Wales by source and audit year

Audit year Total number of 
registrations

Percentage of the 
populationb

Registrations 
from 1° care

Registrations from 2° 
care not collected 

from 1° care

Percentage of patients 
unrecorded in 1° care

2011-2012 2,473,239 4.73% 2,422,938 50,301 2.0%

2010-2011 2,235,810 4.59% 2,171,528 64,282 2.9%

2009-2010 1,997,646 4.38% 1,949,973 47,673 2.4%
a All diabetes includes maturity onset diabetes of the young (MODY), other specified diabetes and not specified diabetes.
b   Diabetes prevalence is calculated using patient registrations from primary care and patient registrations from secondary care, 
where the patients GP practice participated in the audit.

Table 3 
Diabetes registrations and prevalence for Type 1 diabetes in England and Wales by source and audit year 

Audit year Total number of 
registrations

Percentage of the 
populationa

Registrations 
from 1° care

Registrations from 2° 
care not collected 

from 1° care

Percentage of patients 
unrecorded in 1° care

2011-2012 213,960 0.40% 207,566 6,394 3.0%

2010-2011 202,134 0.41% 193,238 8,896 4.4%

2009-2010 185,962 0.40% 178,829 7,133 3.8%
a   Diabetes prevalence is calculated using patient registrations from primary care and patient registrations from secondary care, 
where the patients GP practice participated in the audit.

Table 4 
Diabetes registrations and prevalence for Type 2 diabetes in England and Wales by source and audit year

Audit year Total number of 
registrations

Percentage of the 
populationa

Registrations 
from 1° care

Registrations from 2° 
care not collected 

from 1° care

Percentage of patients 
unrecorded in 1° care

2011-2012 2,216,129 4.25% 2,190,665 25,464 1.1%

2010-2011 1,986,611 4.10% 1,954,768 31,843 1.6%

2009-2010 1,762,184 3.88% 1,737,388 24,796 1.4%
a   Diabetes prevalence is calculated using patient registrations from primary care and patient registrations from secondary care, 
where the patients GP practice participated in the audit.
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Case Ascertainment

The Quality Outcomes Framework (QOF)9 collects 
the number of patients with diabetes aged 17 years  
and above with Type 1 and Type 2 diabetes. 

Table 5 compares the number of diabetes registrations 
in the NDA with the number of diabetes registrations in 
QOF and shows the following case ascertainment. 

Table 5 
Diabetes registrations for Type 1 and Type 2 diabetes for patients aged 17 years and over in England and Wales by audit year

Country Audit year NDA registrationsa QOF registrations Percentage of patients recorded in NDA 
compared with QOF

England 2011-2012  2,269,580  2,566,436 88.4%

2010-2011  2,086,593  2,455,937 85.0%

2009-2010  1,875,642  2,338,813 80.2%

Wales 2011-2012 137,768 167,537 82.2%

2010-2011 83,802 160,533 52.2%

2009-2010  55,403 153,131 36.2%
a  NDA data is collected over a 15 month period, between 1st January and 31st March, whereas QOF data is collected over a 12 month period, 
between 1st April and the 31st March. Therefore, the figures are not directly comparable.

Demographics

Figures 1 and 2 show the prevalence of Type 1 
and Type 2 diabetes for each age group and gender. 

Figure 1 
Age and gender of patients with Type 1 diabetes in England and Walesa
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Prevalence
a  Due to limitations with patient registrations from GP practices data, the age and gender of patients with Type 1 diabetes prevalence was calculated using 
the Office for National Statistics (ONS) mid-year population estimates for 2011 by age group and gender. As a result, Figure 1 may show an underestimation  
of Type 1 diabetes prevalence.

Age group
(years)

Female

Male



Copyright © 2013, Health and Social Care Information Centre. All rights reserved. 12

Figure 2 
Age and gender of patients with Type 2 diabetes in England and Walesa
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a  Due to limitations with patient registrations from GP practices data, the age and gender of patients with Type 2 diabetes prevalence was calculated using the 
ONS mid-year population estimates for 2011 by age group and gender. As a result, Figure 2 may show an underestimation of Type 2 diabetes prevalence.

Age group
(years)

Female

Male



Copyright © 2013, Health and Social Care Information Centre. All rights reserved. 13

Care Processes

All patients aged 12 years and over should receive all  
of the nine, NICE recommended care processes10. These 
are the annual checks for the effectiveness of diabetes 
treatment (HbA1c), cardiovascular risk factors (blood 
pressure (BP), serum cholesterol, body mass index (BMI), 
smoking) and emergence of early complications (eye 
screening, foot surveillance and urine albumin/serum 
creatinine (kidney surveillance)).

Table 6 shows the completion rates for eight of the nine, 
NICE recommended care processes as eye screening is 
not included in this year’s analysis.

RAG (Red-Amber-Green) Score Key

<70% 

70% – 90% 

>90% 

Table 6 
Percentage of patients in England and Wales receiving NICE recommended care processes (excluding eye screening) by care process, diabetes type and audit year

All diabetesa Type 1 Type 2

2009-2010 2010-2011 2011-2012 2009-2010 2010-2011 2011-2012 2009-2010 2010-2011 2011-2012

HbA1cb 92.1%  92.5%  90.3% 85.7% 86.0%  83.0% 93.2%  93.5%  91.3%  

Blood pressure 95.2%  95.0%  95.0% 88.9%  88.7%  88.4%  96.1%  95.9%  95.8%  

Cholesterol 91.7%  91.6%  90.9%  79.1%  78.8%  77.8% 93.2%  93.1% 92.4%  

Serum creatinine 92.5%  92.5%  92.5%  81.0%  81.2%  81.1%  93.9%  93.8%  93.8%  

Urine albuminc 72.3%  75.1%  76.0%  56.2% 58.4% 59.2% 74.3% 77.1%  77.9%  

Foot surveillance 84.1%  84.3%  85.3%  71.7%  71.5%  72.8% 85.9%  86.1%  87.0%  

BMI 90.1%  89.9%  90.3%  83.6%  83.4%  83.7%  91.1%  90.8%  91.3%  

Smoking 86.9%  84.8%  85.1%  80.8% 78.6%  79.0%  87.7%  85.7%  85.9%  

Eight care processesd 59.4%  60.6%  60.5%  42.4%  43.3%  43.2%  61.6%  62.8%  62.6%  
a  All diabetes includes maturity onset diabetes of the young (MODY), other specified diabetes and not specified diabetes.
b For patients under 12 years of age, 'all care processes' is defined as HbA1c only as other care processes are not recommended in the NICE guidelines for this age group.
c   There is a ‘health warning’ regarding the screening test for early kidney disease (Urine Albumin Creatinine Ratio, UACR); please see the NDA Methodology section 

of this report.
d The eye screening care process has been removed from this table; therefore ‘eight care processes’ comprises the eight care processes that are listed above.

A red, amber, green scale has been used in the  
following table to indicate the level of completion.

Figure 3 shows the percentage of all patients in England 
and Wales receiving NICE care processes by audit year.

Figure 3 
Percentage of all patients in England and Wales receiving NICE care processes (excluding eye screening) by care process and audit year
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surveillance
BMI Smoking

Care process
a For patients under 12 years of age, 'all care processes' is defined as HbA1c only as other care processes are not recommended in the NICE guidelines for this age group.
b  There is a ‘health warning’ regarding the screening test for early kidney disease (Urine Albumin Creatinine Ratio, UACR); please see the NDA Methodology section 

of this report.
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Figure 4 shows the percentage of all patients in England 
and Wales receiving the eight (excluding eye screening) 
NICE recommended care processes by audit year and 
diabetes type.

Figure 4 
Percentage of all patients in England and Wales receiving eight NICE recommended care processesa by audit year and diabetes type
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Diabetes type
a The eight NICE recommended care processes are those that are listed in Table 6 (i.e. eye screening is not included in this analysis).
bAll diabetes includes maturity onset diabetes of the young (MODY), other specified diabetes and not specified diabetes.
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When looking at care process completion rates by CCG/
LHB considerable variation is evident. Figure 5 shows the 
range and distribution of care process achievement by 
CCGs/LHBs.

Key

Minimum MaximumMedian

Inter-quartile 
range

Figure 5 
The range of CCG/LHB care process completion in England and Wales, 2011-2012

Care 
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Eight care processesc
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Percentage of patients
a  There is a ‘health warning’ regarding the screening test for early kidney disease (Urine Albumin Creatinine Ratio, UACR); please see the NDA Methodology section 
of this report.

b For patients under 12 years of age, 'all care processes' is defined as HbA1c only as other care processes are not recommended in the NICE guidelines for this age group.
c The eye screening care process has been removed from this table; therefore ‘eight care processes’ comprises the eight care processes that are listed above.
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Logistic regression analysis of care process completion

The NDA core audit measures recorded clinical practice 
against NICE clinical guidelines and quality standards 
and makes recommendations for improvement where 
necessary. All people with diabetes should have equitable 
access to care so the audit does not standardise the audit 
results to adjust for social and demographic factors.

To investigate whether there are demographic and 
clinical factors that influence the equity of care, a logistic 
regression model analysis has been used. Logistical 
regression analysis is a statistical method for investigating 
the potential impact of multiple, sometimes interacting, 
factors on an observation. In this case, the possible 
influence of demographic factors on care process 
completion has been studied. The model assessed  
the potential relationships of gender, diabetes type,  
age, ethnicity, deprivation, body mass index and  
duration of diabetes with care process completion.

Using these factors a reasonable to strong model fit 
was found for seven care processes (HbA1c, BP, serum 
creatinine, cholesterol, urine albumin, smoking, foot 
surveillance) with a poorer fit for BMI.

Significant associations included:

•  Age – care process completion was usually higher  
in those 60 years and above.

•  Ethnicity – care process completion was lower in non-
white ethnic groups except for urine albumin testing.

•  Whilst individual deprivation groups did have 
significant differences, the model does not 
demonstrate a clear deprivation relationship  
with regards to equity of care.

Full results of the multivariate analysis can be found  
in Appendix 2.
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Healthcare professionals and patients should work 
in partnership to ensure patients achieve their NICE 
recommended treatment targets for glucose control, 
blood pressure and serum cholesterol.

Treatment Targets

Table 7 
Treatment target achievement rate for all patients in England and Wales by treatment target, diabetes type and audit year

All diabetesa Type 1 Type 2

2009-2010 2010-2011 2011-2012 2009-2010 2010-2011 2011-2012 2009-2010 2010-2011 2011-2012

HbA1c <48mmol/mol (6.5%)b  25.0%  24.8%  24.7%  7.1%  6.8%  6.5%  26.7%  26.4%  26.2%  

HbA1c ≤58mmol/mol (7.5%)b 63.3%  63.3%  62.7%  28.7%  28.1%  27.0%  66.6%  66.5%  65.8%  

HbA1c ≤86mmol/mol (10.0%)b 92.5%  92.1%  91.9%  83.2%  82.4%  81.9%  93.4%  93.0%  92.8%  

Target BPc 35.2%  36.2%  38.8%  49.1%  49.9% 51.9%  34.0% 35.0%  37.7%  

BP <140/80d 43.9% 44.6%  48.1%  54.7%  55.3%  57.9%  42.9%  43.7%  47.3%  

Cholesterol <4mmol/L 40.0% 40.7%  40.4%  30.5% 30.4%  29.7%  40.8%  41.6%  41.3%  

Cholesterol <5mmol/L 77.7%  77.6%  77.0%  72.6%  72.0%  71.1%  78.3%  78.1%  77.5%  

Meet all treatment targetse 19.3%  19.7%  20.8%  11.9%  11.8%  11.8%  19.9%  20.3%  21.5%  
a All diabetes includes maturity onset diabetes of the young (MODY), other specified diabetes and not specified diabetes.
b  For patients under 12 years of age, 'all treatment targets' is defined as HbA1c only as other treatment targets 
are not recommended in the NICE guidelines for this age group.

c  Blood pressure target of <140/80 applied to those patients without recorded eye, kidney or vascular disease (EKV-) 
and blood pressure target of <130/80 applied to those patients with recorded eye, kidney or vascular disease (EKV+).

d BP <140/80 does not take into account whether or not patients have eye, kidney or vascular disease.
e Where patients have achieved HbA1c ≤58mmol/mol, cholesterol <5mmol/L and their relevant blood pressure target.

A red, amber, green scale has been used in the  
following table to indicate the level of completion.

RAG (Red-Amber-Green) Score Key

<70% 

70% – 90% 

>90% 
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Figure 6 
Proportional Venn diagram showing the percentage of patients achieving HbA1c ≤58mmol/mola, cholesterol <5mmol/L, their relevant blood pressure targetb 
and the interaction between these three treatment targetsc,d

a  For patients under 12 years of age, 'all treatment targets' is defined as HbA1c only as other treatment targets 
are not recommended in the NICE guidelines for this age group.

b  Blood pressure target of <140/80 applied to those patients without recorded eye, kidney or vascular disease (EKV-) 
and blood pressure target of <130/80 applied to those patients with recorded eye, kidney or vascular disease (EKV+).

c  Where patients have achieved HbA1c ≤58mmol/mol, cholesterol <5mmol/L and their relevant blood pressure target.
d  A single denominator was used for the Venn diagram (i.e. patients having been measured for all three treatment targets and registered in primary care). 
This is different to the denominators used in Table 8; therefore, values appear different to those recorded in Table 8.

When considering treatment target achievement, it is 
instructive to look at the overlaps in target achievement 
among the 2,044,511 patients who had all 3 treatment 
targets measured. Figure 6 shows that 20.8 per cent 
of patients met all three treatment targets, whilst the 
majority of patients (65.4 per cent) met at least two  
of the treatment targets and 6.4 per cent of patients  
did not meet any of the treatment targets.

6.4% did not meet any of the treatment targets

HbA1c ≤58mmol/mol and  
Cholesterol <5mmol/L 29.8%

Meeting all treatment  
targets 20.8%

Cholesterol 
<5mmol/L 16.7%

Target  
BP 3.2%

Target BP and 
HbA1c ≤58mmol/mol 4.6%

Cholesterol <5mmol/L  
and Target BP 10.2%

HbA1c 
≤58mmol/mol 

8.4%
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When looking at treatment target achievement  
rates by CCG/LHB considerable variation is evident.  
Figure 7 shows the range and distribution of treatment 
target achievement by CCG/LHB.

Key

Minimum MaximumMedian

Inter-quartile 
range

Figure 7 
The range of CCG/LHB treatment target achievement in England and Wales, 2011-2012

Treatment 
target HbA1c <48mmol/mol (6.5%)a

HbA1c ≤58mmol/mol (7.5%)a

HbA1c ≤86mmol/mol (10.0%)a

Target BPb

BP <140/80c

Cholesterol <4mmol/L

Cholesterol <5mmol/L

Meet all treatment targetsd

 0%  10%  20%  30%  40%  50%  60%  70%  80%  90%  100%

Percentage of patients
a  For patients under 12 years of age, 'all treatment targets' is defined as HbA1c only as other treatment targets 
are not recommended in the NICE guidelines for this age group.

b  Blood pressure target of <140/80 applied to those patients without recorded eye, kidney or vascular disease (EKV-) 
and blood pressure target of <130/80 applied to those patients with recorded eye, kidney or vascular disease (EKV+).

c BP <140/80 does not take into account whether or not patients have eye, kidney or vascular disease.
d Where patients have achieved HbA1c ≤58mmol/mol, cholesterol <5mmol/L and their relevant blood pressure target.
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The NDA has collected data on structured  
education in England and Wales since 2005. NICE 
guidance recommend that people with diabetes  
(Type 1 or Type 2) be offered patient education 
programmes, officially known as ‘structured education’. 

The NDA reports whether there is a record that a 
person with diabetes has been offered or has attended 
structured education. When looking at data for all  
people diagnosed with diabetes, structured education  
was recorded as being offered to 1.6 per cent of those 
with Type 1 diabetes and 4.5 per cent of those with 
Type 2 diabetes, whilst 1.0 per cent of those with Type 1 
diabetes and 1.4 per cent of those with Type 2 diabetes 
were recorded as attending structured education.

The analysis in Table 8 considers structured education 
records in 2011-2012 for patients diagnosed in the same 
period. Table 9 shows structured education records in 
2011-2012 for all patients.

In 2013 the CCG outcome indicator set will report 
indicator C2.5 ‘People with diabetes diagnosed  
less than one year, referred to structured education.’  
This indicator will use a similar construction to the 
information presented below but will use diagnosis 
date (rather than year), which is currently unavailable for 
analysis, to define patients diagnosed less than a year.

Structured Education

Table 8 
Structured education for newly diagnosed people with diabetes, 2011-2012 

Number diagnosed Offered Attended Offered or attendeda

All diabetesb n 239,251 27,429 7,024 32,392

% n/a 11.5% 2.9% 13.5%

Type 1 n 8,952 197 57 245

% n/a 2.2% 0.6% 2.7%

Type 2 n 223,646 26,931 6,923 31,814

% n/a 12.0% 3.1% 14.2%

Otherc n 6,653 301 44 333

% n/a 4.5% 0.7% 5.0%
a  Due to issues with data quality, a patient may be recorded as attending structured education without it recorded as being offered to them; 
the offered or attended column, which is included in this table, gives an indication of the scale of this issue.

b  All diabetes includes maturity onset diabetes of the young (MODY), other specified diabetes and not specified diabetes.
c  Other diabetes comprises maturity onset diabetes of the young (MODY), other specified diabetes and not specified diabetes.

Table 9 
Structured education for all people with diabetes, 2011-2012 

Number diagnosed Offered Attended Offered or attendeda

All diabetesb n 2,422,938 102,958 32,921 124,924

% n/a 4.2% 1.4% 5.2%

Type 1 n 207,566 3,389 2,017 5,119

% n/a 1.6% 1.0% 2.5%

Type 2 n 2,190,665 99,020 30,764 119,143

% n/a 4.5% 1.4% 5.4%

Otherc n 24,707 549 140 662

% n/a 2.2% 0.6% 2.7%
a  Due to issues with data quality, a patient may be recorded as attending structured education without it recorded as being offered to them; 
the offered or attended column, which is included in this table, gives an indication of the scale of this issue.

b  All diabetes includes maturity onset diabetes of the young (MODY), other specified diabetes and not specified diabetes.
c  Other diabetes comprises maturity onset diabetes of the young (MODY), other specified diabetes and not specified diabetes.



Copyright © 2013, Health and Social Care Information Centre. All rights reserved. 20

Table 10 shows the completeness, following cleaning 
of key fields, used in the analysis of this report.

Data Completeness

Table 10 
Comparison of NDA data completeness by audit year

Audit year

2009-2010 2010-2011 2011-2012

Denominator 1,949,973 2,171,528 2,422,938

Gender (%) >99.9% >99.9% >99.9%

Diabetes type (specified) (%) 99.5% 99.5% 99.5%

Age (%) >99.9% >99.9% >99.9%

Ethnicity (known and stated) (%) 70.8% 74.6% 75.4%

Year of diagnosis (%) 97.8% 98.0% 98.0%
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Participation in the NDA is voluntary; however it  
does cover 88.4 per cent of the people diagnosed  
with diabetes in England and 82.2 per cent in Wales 
(when compared with QOF). The NDA collects 
information on all patients who have been  
diagnosed with diabetes before the audit  
end date (31st March 2012). 

Clinical Commissioning Groups (CCGs), Local Health 
Boards (LHBs), GP practices and adult outpatient 
secondary care units submit data about the care that 
is being delivered for people with diabetes in their 
organisation. This will include children that have been 
treated in an adult care setting. For the full picture on  
the paediatric care for children with diabetes please  
refer to the National Paediatric Diabetes Audit which  
is conducted by the Royal College of Paediatrics and  
Child Health (RCPCH)11. 

In addition to the data submitted by participating 
organisations, supplementary information relating  
to specific complications and procedures is sourced  
from the Hospital Episodes Statistics (HES) database  
and the Patient Episode Database for Wales (PEDW).  
The NDA data is linked to HES or PEDW data to the 
correct patient record to provide a fuller analysis. 

The Quality and Outcomes Framework (QOF) is an 
aggregated return which provides information from  
GP Practices. This information is used within the report 
when discussing coverage. However, the NDA provides  
a more detailed picture of the clinical processes and  
care pathway for those diagnosed with diabetes. 

Please note that for time series analysis, results are 
compared with previous years data analysed using  
NDA methodology. Time series data should not be 
compared to other reports where different  
methodology may have been used. 

Data quality statement

Recording of Urine Albumin Creatinine Ratio (Albumin)  
in EMIS LV systems using MiQuest extraction.

The audit team are aware of an issue effecting the 
extraction of urine albumin data from 100 practices 
that use EMIS LV practice systems in combination with 
MiQuest extraction. Where a user has entered a value 
that is valid though not fully numerical (e.g. “<2”) this 
value is not being extracted for the audit and the care 
process not being measured as complete. This will lead  
to lower levels of achievement in this measure and the  
all 8 care process measure than is actually the case.

The impact of this issue does not materially affect  
the national findings.

Caution should be used when interpreting information  
for these practices and the CCGs to which they belong.

NDA Methodology

Affected CCGs are:

CCG Name CCG Code Number of 
practices 
affected

NHS Barnet CCG 07M 6

NHS Barnsley CCG 02P 2

NHS Birmingham South And Central CCG 04X 3

NHS Blackburn With Darwen CCG 00Q 7

NHS Bracknell And Ascot CCG 10G 1

NHS Chorley And South Ribble CCG 00X 3

NHS Coventry And Rugby CCG 05A 1

NHS Cumbria CCG 01H 2

NHS Dudley CCG 05C 2

NHS East And North Hertfordshire CCG 06K 1

NHS Enfield CCG 07X 1

NHS Gloucestershire CCG 11M 1

NHS Greater Huddersfield CCG 03A 1

NHS Greater Preston CCG 01E 1

NHS Haringey CCG 08D 1

NHS Herts Valleys CCG 06N 1

NHS Kingston CCG 08J 2

NHS Medway CCG 09W 1

NHS Mid Essex CCG 06Q 1

NHS Nene CCG 04G 1

NHS Newbury And District CCG 10M 1

NHS North Durham CCG 00J 4

NHS North East Hampshire And Farnham CCG 99M 1

NHS North Staffordshire CCG 05G 1

NHS North Tyneside CCG 99C 3

NHS Nottingham City CCG 04K 1

NHS Nottingham North And East CCG 04L 1

NHS Nottingham West CCG 04M 2

NHS Oxfordshire CCG 10Q 3

NHS Redbridge CCG 08N 2

NHS Rushcliffe CCG 04N 1

NHS Slough CCG 10T 1

NHS Somerset CCG 11X 1

NHS South Norfolk CCG 06Y 1

NHS South Sefton CCG 01T 1

NHS South Tyneside CCG 00N 4

NHS Southwark CCG 08Q 1

NHS Stoke On Trent CCG 05W 4

NHS Sunderland CCG 00P 2

NHS Telford And Wrekin CCG 05X 6

NHS Waltham Forest CCG 08W 1

NHS West Cheshire CCG 02F 7

NHS West Lancashire CCG 02G 2

NHS Wigan Borough CCG 02H 4

NHS Wirral CCG 12F 4

NHS Wokingham CCG 11D 1

NHS Wolverhampton CCG 06A 1
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Appendix 1:  
Characteristics of People with Diabetes

Table 11 
Characteristics of people with diabetes, 2011-2012 registrations from primary care

 All diabetesa Type 1 Type 2

Total Receiving all 
eight care 

processesbc

Meeting all 
treatment 

targetsd

Total Receiving all 
eight care 

processesbc

Meeting all 
treatment 

targetsd

Total Receiving all 
eight care 

processesbc

Meeting all 
treatment 

targetsd

All  2,422,938 60.5% 20.8%  207,566 43.2% 11.8%  2,190,665 62.6% 21.5%

Sex Male  1,349,440 61.8% 21.4%  117,688 43.9% 12.2%  1,218,651 64.0% 22.2%

Female  1,073,497 58.8% 20.0%  89,878 42.3% 11.2%  972,013 60.8% 20.6%

Age (years) 0 to 9  5,451 50.7% 24.4%  5,174 52.2% 24.0%  83 21.7% 29.4%

10 to 19  24,125 17.1% 13.8%  22,270 17.2% 13.0%  1,212 19.4% 22.9%

20 to 29  41,038 34.0% 13.5%  29,498 32.9% 11.8%  10,409 40.2% 17.8%

30 to 39  92,671 43.8% 15.7%  32,177 37.9% 13.0%  58,601 48.1% 17.1%

40 to 49  259,087 52.3% 15.1%  41,748 44.3% 10.2%  213,997 54.4% 16.1%

50 to 59  459,372 59.0% 17.7%  33,350 51.5% 10.0%  421,503 60.0% 18.3%

60 to 69  631,264 65.1% 22.2%  23,625 58.3% 12.2%  602,374 65.7% 22.6%

70 to 79  584,566 67.3% 24.0%  14,129 62.3% 12.9%  565,845 67.7% 24.2%

80 to 89  289,219 61.3% 22.7%  5,180 56.0% 13.4%  281,392 61.8% 22.9%

90+  36,143 44.3% 20.9%  414 41.5% 13.6%  35,248 44.8% 21.0%

Ethnic 
group

White  1,443,134 62.6% 21.0%  133,614 45.2% 11.9%  1,296,744 64.8% 21.8%

Mixed  19,370 56.7% 19.3%  1,707 39.8% 12.9%  17,385 59.2% 19.8%

Asian  226,043 59.5% 21.8%  7,598 46.8% 11.9%  216,009 60.4% 22.1%

Black  78,143 59.0% 18.4%  4,466 46.2% 11.6%  72,642 60.4% 18.8%

Other  60,734 56.4% 22.0%  4,547 38.8% 13.8%  55,382 58.4% 22.5%

Not stated/ 
Not known

 595,514 56.4% 20.0%  55,634 38.3% 11.4%  532,503 58.8% 20.7%

Deprivation Most deprived fifth  535,881 60.6% 21.1%  38,580 42.9% 10.0%  491,294 62.4% 21.8%

2nd most  
deprived fifth

 484,715 59.6% 20.7%  39,387 42.7% 11.1%  439,931 61.6% 21.4%

3rd most  
deprived fifth

 462,424 60.2% 20.7%  40,160 43.6% 12.0%  417,708 62.2% 21.4%

2nd least  
deprived fifth

 423,317 60.5% 20.9%  39,202 43.5% 12.6%  380,128 62.6% 21.6%

Least deprived fifth  376,362 60.2% 21.3%  38,668 43.6% 13.6%  334,228 62.6% 22.0%

BMI <18.5 (Underweight)  15,613 53.0% 27.1%  5,426 48.3% 18.6%  9,924 56.4% 30.7%

18.5 to 24.9  
(Normal weight)

 339,213 64.0% 26.2%  58,554 47.5% 13.9%  277,846 67.8% 28.4%

25.0 to 29.9  
(Pre-obesity)

 730,819 68.2% 23.1%  60,201 53.3% 11.5%  665,747 69.9% 24.1%

30.0 to 34.9  
(Obesity class I)

 602,971 68.3% 19.3%  29,411 55.9% 9.1%  569,680 69.2% 19.8%

35.0 to 39.9  
(Obesity class II)

 294,491 67.2% 16.9%  10,161 55.3% 8.8%  282,303 67.9% 17.1%

40.0+  
(Obesity class III)

 185,824 64.0% 14.8%  4,810 53.9% 8.8%  179,743 64.5% 15.0%

Smoking 
status

Never smoked  947,471 71.6% 20.7%  77,842 54.2% 13.1%  862,369 73.5% 21.3%

Ex smoker  747,035 73.9% 22.0%  37,372 60.6% 11.2%  704,561 74.9% 22.6%

Current smoker  326,182 63.6% 19.2%  35,532 47.3% 7.8%  287,651 66.0% 20.4%

Duration 
of diabetes 
(years)

<1  239,251 51.3% 18.6%  8,952 30.6% 19.7%  223,646 53.1% 18.7%

1 to 4  703,035 62.7% 23.5%  27,068 38.5% 16.7%  668,250 64.2% 23.7%

5 to 9  709,407 62.2% 22.5%  34,748 38.4% 12.0%  670,022 63.8% 22.9%

10 to 14  377,237 61.4% 19.1%  32,853 41.4% 9.9%  342,035 63.6% 19.8%

15 to 19  171,258 59.7% 16.4%  26,306 44.7% 9.9%  143,792 62.8% 17.4%

20 to 29  117,292 56.9% 14.5%  34,222 46.4% 10.9%  82,360 61.6% 15.8%

30 to 39  35,374 52.9% 12.6%  21,264 48.7% 11.2%  13,911 59.8% 14.5%

40 to 49  13,716 53.8% 12.5%  10,165 52.9% 11.6%  3,451 57.8% 14.8%

50+  7,029 58.3% 14.7%  4,199 57.3% 12.1%  2,781 60.6% 18.7%
a All diabetes includes maturity onset diabetes of the young (MODY), other specified diabetes and not specified diabetes.
b The eight care processes are those that are listed in Table 6 (i.e. eye screening is not included in this analysis).
c For patients under 12 years of age, 'all care processes' is defined as HbA1c only as other care processes are not recommended in the NICE guidelines for this age group.
d Where patients have achieved HbA1c ≤58mmol/mol, cholesterol <5mmol/L and their relevant blood pressure target.
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Table 12 
Characteristics of people with diabetes, 2011-2012 registrations from primary care newly diagnosed 

 All diabetesa Type 1 Type 2

Total Receiving all 
eight care 

processesbc

Meeting all 
treatment 

targetsd

Total Receiving all 
eight care 

processesbc

Meeting all 
treatment 

targetsd

Total Receiving all 
eight care 

processesbc

Meeting all 
treatment 

targetsd

All  239,251 51.3% 18.6%  8,952 30.6% 19.7%  223,646 53.1% 18.7%

Sex Male  136,558 51.7% 19.3%  5,268 30.1% 19.6%  127,563 53.5% 19.3%

Female  102,693 50.7% 17.8%  3,684 31.2% 19.9%  96,083 52.5% 17.8%

Age (years) 0 to 9  1,608 35.7% 29.9%  1,499 37.1% 29.2%  25 8.0% 50.0%

10 to 19  2,898 14.6% 28.3%  2,397 15.1% 28.9%  320 14.7% 25.4%

20 to 29  4,858 33.9% 18.3%  1,733 29.4% 20.8%  2,808 39.7% 16.8%

30 to 39  15,032 43.5% 15.2%  1,288 32.9% 19.7%  13,175 45.9% 14.8%

40 to 49  38,628 49.0% 13.6%  901 42.8% 12.2%  36,657 50.0% 13.7%

50 to 59  55,382 51.9% 15.5%  580 45.7% 10.6%  53,377 52.8% 15.6%

60 to 69  61,030 55.2% 20.5%  336 44.6% 11.7%  59,273 56.0% 20.6%

70 to 79  41,390 56.0% 23.8%  163 40.5% 18.5%  40,224 56.9% 23.9%

80 to 89  16,601 50.6% 22.3%  52 34.6% 3.6%  16,035 51.8% 22.5%

90+  1,824 33.8% 20.2%  3 33.3% 0.0%  1,752 34.8% 20.5%

Ethnic 
group

White  137,498 53.2% 18.9%  5,194 33.2% 19.9%  128,839 54.9% 19.0%

Mixed  2,024 50.5% 17.7%  129 30.2% 20.7%  1,829 53.1% 17.8%

Asian  23,139 51.8% 19.4%  424 33.5% 18.1%  22,018 53.2% 19.5%

Black  8,311 52.4% 15.3%  320 36.3% 13.1%  7,684 54.6% 15.5%

Other  6,516 49.0% 19.4%  232 28.0% 18.0%  6,057 51.1% 19.6%

Not stated/ 
Not known

 61,763 47.0% 18.1%  2,653 24.6% 20.8%  57,219 49.0% 18.1%

Deprivation Most deprived fifth  56,097 52.2% 18.7%  1,999 32.1% 17.8%  52,447 54.0% 18.8%

2nd most  
deprived fifth

 48,480 50.6% 18.1%  1,840 29.9% 18.0%  45,194 52.6% 18.2%

3rd most  
deprived fifth

 45,089 50.5% 18.8%  1,682 30.1% 19.7%  42,266 52.2% 18.9%

2nd least  
deprived fifth

 40,824 50.5% 19.2%  1,543 31.0% 20.5%  38,212 52.1% 19.2%

Least deprived fifth  35,271 49.9% 19.1%  1,467 28.5% 24.8%  32,882 51.8% 19.1%

BMI <18.5 (Underweight)  1,685 45.9% 26.9%  780 42.9% 29.2%  833 51.1% 25.3%

18.5 to 24.9  
(Normal weight)

 26,375 57.0% 25.0%  2,582 37.1% 21.6%  22,988 60.4% 25.5%

25.0 to 29.9  
(Pre-obesity)

 67,169 59.2% 21.5%  1,460 41.7% 15.7%  64,187 60.4% 21.7%

30.0 to 34.9  
(Obesity class I)

 62,537 57.2% 17.8%  647 45.7% 12.2%  60,650 57.9% 17.9%

35.0 to 39.9  
(Obesity class II)

 32,706 55.0% 15.3%  198 41.4% 11.2%  31,789 55.7% 15.4%

40.0+  
(Obesity class III)

 23,487 51.8% 12.2%  136 41.2% 13.8%  22,883 52.4% 12.2%

Smoking 
status

Never smoked  99,077 57.5% 18.5%  2,924 35.3% 21.4%  93,724 59.0% 18.5%

Ex smoker  72,961 59.2% 20.3%  877 42.8% 15.5%  70,507 60.1% 20.4%

Current smoker  39,509 52.0% 16.4%  1,479 35.3% 12.8%  37,012 53.5% 16.5%
a All diabetes includes maturity onset diabetes of the young (MODY), other specified diabetes and not specified diabetes.
b The eight care processes are those that are listed in Table 6 (i.e. eye screening is not included in this analysis).
c For patients under 12 years of age, 'all care processes' is defined as HbA1c only as other care processes are not recommended in the NICE guidelines for this age group.
d Where patients have achieved HbA1c ≤58mmol/mol, cholesterol <5mmol/L and their relevant blood pressure target.
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Appendix 2:  
Regressions 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 13.

A logistic regression model was used to explore which 
person and environmental variables were associated with 
having a care process recorded as complete. 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 care process completion.

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 0.8iii.

The choice of explanatory variables came from 
consultation with our clinical lead. All variables were 
found to make significant improvements to the ability  
of the model to explain observed variation.

The variables included in the models to explain care 
process completion were: gender, diabetes type, age 
group, ethnicity, deprivation group, body mass index 
(BMI), and duration of diabetes.

Following initial analysis of the data all 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. 

iii Hosmer & Lemeshow, 1989, 2000
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Table 13 
Results from multivariate analysis of 2011-2012 data for care process completion

Care process completion

HbA1c Blood 
pressure

Cholesterol Serum 
creatinine

Urine 
albumin

Foot 
surveillance

Body Mass 
Index

Smoking Eight care 
processes  
excluding 

eye 
screening

Number of observations  
used in model

2,422,938 2,414,375 2,414,375 2,414,375 2,414,375 2,414,375 2,414,375 2,414,375 2,422,938

Ridging option Absolute Relative Relative Relative Relative Relative Relative Relative Relative

Filters None Age>=12 Age>=12 Age>=12 Age>=12 Age>=12 Age>=12 Age>=12 None

Intercept 2.9046 
(2.8828 to 

2.9265)

4.4618 
(4.4228 to 

4.5008)

3.0117 
(2.9891 to 

3.0342)

3.2360 
(3.2111 to 

3.2610)

1.7112 
(1.6969 to 

1.7254)

2.6152 
(2.5959 to 

2.6344)

2.7996 
(2.7839 to 

2.8153)

2.6916 
(2.6736 to 

2.7096)

1.0384 
(1.0261 to 

1.0507)

c statistica (model fit) 0.792 
(reasonable)

0.927 
(strong)

0.804 
(strong)

0.821 
(strong)

0.713 
(reasonable)

0.812 
(strong)

0.626 0.730 
(reasonable)

0.697

Gender: Female vs. Male 1.041 (1.031 
to 1.051)

1.144 (1.127 
to 1.161)

0.947 (0.938 
to 0.957)

1.039 (1.028 
to 1.051)

0.885 (0.880 
to 0.891)

0.984 (0.975 
to 0.993)

0.920 (0.912 
to 0.928)

0.886 (0.878 
to 0.893)

0.882 (0.877 
to 0.887)

Diabetes Type 1 vs. Type 2 0.803 (0.789 
to 0.817)

0.755 (0.737 
to 0.774)

0.505 (0.496 
to 0.514)

0.534 (0.524 
to 0.544)

0.657 (0.649 
to 0.666)

0.580 (0.571 
to 0.590)

0.615 (0.606 
to 0.625)

0.822 (0.809 
to 0.835)

0.678 (0.670 
to 0.686)

Age: 0-49 vs. 60-69 0.602 (0.593 
to 0.611)

0.407 (0.397 
to 0.416)

0.436 (0.429 
to 0.443)

0.428 (0.421 
to 0.436)

0.509 (0.504 
to 0.514)

0.495 (0.488 
to 0.502)

0.516 (0.508 
to 0.523)

0.881 (0.870 
to 0.893)

0.599 (0.593 
to 0.605)

Age: 50-59 vs. 60-69 0.829 (0.817 
to 0.842)

0.705 (0.689 
to 0.721)

0.769 (0.757 
to 0.782)

0.742 (0.730 
to 0.755)

0.751 (0.743 
to 0.758)

0.763 (0.753 
to 0.773)

0.772 (0.761 
to 0.783)

0.927 (0.915 
to 0.938)

0.806 (0.799 
to 0.812)

Age: 70-79 vs. 60-69 1.150 (1.133 
to 1.167)

1.438 (1.403 
to 1.473)

1.184 (1.164 
to 1.203)

1.349 (1.324 
to 1.373)

1.259 (1.247 
to 1.272)

1.173 (1.157 
to 1.189)

0.984 (0.970 
to 0.998)

0.974 (0.963 
to 0.985)

1.121 (1.111 
to 1.130)

Age: 80+ vs. 60-69 1.104 (1.085 
to 1.123)

1.836 (1.789 
to 1.885)

1.015 (0.997 
to 1.033)

1.484 (1.453 
to 1.514)

1.227 (1.213 
to 1.241)

0.972 (0.957 
to 0.987)

0.469 (0.462 
to 0.475)

0.853 (0.842 
to 0.864)

0.952 (0.942 
to 0.961)

Ethnicity: Asian vs. White 0.915 (0.900 
to 0.931)

0.836 (0.815 
to 0.858)

1.007 (0.989 
to 1.025)

0.949 (0.931 
to 0.968)

1.052 (1.040 
to 1.065)

1.015 (0.999 
to 1.031)

0.958 (0.943 
to 0.974)

0.625 (0.616 
to 0.634)

0.929 (0.920 
to 0.939)

Ethnicity: Black vs. White 0.907 (0.883 
to 0.931)

0.771 (0.742 
to 0.801)

0.881 (0.857 
to 0.905)

0.802 (0.779 
to 0.826)

1.029 (1.010 
to 1.048)

0.999 (0.976 
to 1.024)

0.807 (0.788 
to 0.827)

0.599 (0.587 
to 0.612)

0.958 (0.942 
to 0.974)

Ethnicity: Other vs. White 0.742 (0.724 
to 0.760)

0.792 (0.763 
to 0.823)

0.929 (0.904 
to 0.954)

0.801 (0.779 
to 0.824)

0.959 (0.942 
to 0.976)

0.940 (0.919 
to 0.963)

0.785 (0.767 
to 0.804)

0.659 (0.645 
to 0.672)

0.833 (0.820 
to 0.846)

Deprivation: 2nd most deprived 
fifth vs. most deprived fifth

0.958 (0.945 
to 0.972)

0.979 (0.958 
to 1.001)

0.989 (0.974 
to 1.004)

0.961 (0.945 
to 0.977)

0.963 (0.953 
to 0.972)

0.999 (0.986 
to 1.012)

0.962 (0.949 
to 0.975)

0.860 (0.849 
to 0.870)

0.949 (0.940 
to 0.957)

Deprivation: 3rd least deprived 
fifth vs. most deprived fifth

0.992 (0.978 
to 1.007)

0.977 (0.955 
to 0.999)

1.026 (1.010 
to 1.043)

0.980 (0.964 
to 0.997)

0.968 (0.958 
to 0.978)

1.032 (1.018 
to 1.046)

1.002 (0.989 
to 1.016)

0.805 (0.795 
to 0.815)

0.944 (0.935 
to 0.952)

Deprivation:2nd least deprived 
fifth vs. most deprived fifth

1.006 (0.991 
to 1.022)

0.986 (0.962 
to 1.010)

1.060 (1.042 
to 1.077)

0.967 (0.949 
to 0.984)

0.936 (0.926 
to 0.946)

1.058 (1.043 
to 1.073)

1.053 (1.038 
to 1.068)

0.805 (0.795 
to 0.816)

0.935 (0.926 
to 0.943)

Deprivation: Least deprived 
fifth vs. most deprived fifth

1.098 (1.081 
to 1.117)

1.012 (0.987 
to 1.037)

1.061 (1.043 
to 1.079)

0.929 (0.912 
to 0.946)

0.933 (0.923 
to 0.943)

1.089 (1.073 
to 1.105)

1.059 (1.043 
to 1.075)

0.778 (0.767 
to 0.788)

0.932 (0.923 
to 0.941)

BMI: <18.5 vs. 18.5-24.9 0.519 (0.494 
to 0.545)

0.266 (0.245 
to 0.289)

0.381 (0.363 
to 0.399)

0.404 (0.382 
to 0.427)

0.527 (0.507 
to 0.547)

0.397 (0.381 
to 0.415)

n/a 0.648 (0.618 
to 0.679)

0.750 (0.725 
to 0.775)

BMI: 25-29.9 vs. 18.5-24.9 1.239 (1.218 
to 1.261)

1.785 (1.715 
to 1.857)

1.468 (1.443 
to 1.495)

1.397 (1.369 
to 1.426)

1.167 (1.155 
to 1.180)

1.301 (1.282 
to 1.321)

n/a 1.033 (1.019 
to 1.047)

1.121 (1.111 
to 1.131)

BMI: 30-34.9 vs. 18.5-24.9 1.282 (1.259 
to 1.306)

1.923 (1.842 
to 2.006)

1.548 (1.519 
to 1.578)

1.522 (1.489 
to 1.556)

1.175 (1.162 
to 1.188)

1.277 (1.257 
to 1.297)

n/a 1.036 (1.021 
to 1.051)

1.121 (1.110 
to 1.131)

BMI: 35-39.9 vs. 18.5-24.9 1.280 (1.252 
to 1.308)

1.884 (1.789 
to 1.984)

1.509 (1.474 
to 1.544)

1.519 (1.480 
to 1.560)

1.142 (1.127 
to 1.157)

1.197 (1.176 
to 1.219)

n/a 1.022 (1.005 
to 1.039)

1.097 (1.085 
to 1.109)

BMI: 40+ vs. 18.5-24.9 1.184 (1.155 
to 1.213)

1.350 (1.280 
to 1.423)

1.366 (1.332 
to 1.402)

1.440 (1.397 
to 1.483)

1.058 (1.042 
to 1.073)

1.042 (1.021 
to 1.063)

n/a 0.942 (0.924 
to 0.961)

1.004 (0.991 
to 1.016)

Diabetes Duration:  
0 vs. 1-4

0.471 (0.464 
to 0.478)

1.574 (1.530 
to 1.618)

1.149 (1.127 
to 1.171)

1.397 (1.368 
to 1.427)

0.618 (0.611 
to 0.625)

0.394 (0.389 
to 0.400)

1.050 (1.033 
to 1.067)

1.746 (1.717 
to 1.775)

0.616 (0.610 
to 0.623)

Diabetes Duration:  
5-9 vs. 1-4

0.963 (0.951 
to 0.976)

0.970 (0.951 
to 0.988)

0.933 (0.921 
to 0.946)

0.955 (0.942 
to 0.969)

0.951 (0.943 
to 0.959)

0.994 (0.982 
to 1.006)

0.959 (0.948 
to 0.970)

0.906 (0.897 
to 0.915)

0.932 (0.925 
to 0.939)

Diabetes Duration:  
10-14 vs. 1-4

1.030 (1.014 
to 1.047)

1.037 (1.014 
to 1.062)

0.928 (0.914 
to 0.943)

0.987 (0.970 
to 1.005)

0.930 (0.921 
to 0.940)

0.991 (0.977 
to 1.006)

0.956 (0.943 
to 0.969)

0.887 (0.877 
to 0.898)

0.897 (0.889 
to 0.905)

Diabetes Duration:  
15+ vs. 1-4

1.072 (1.055 
to 1.091)

1.236 (1.205 
to 1.267)

1.053 (1.035 
to 1.071)

1.192 (1.170 
to 1.215)

0.937 (0.927 
to 0.948)

1.030 (1.015 
to 1.046)

0.960 (0.946 
to 0.975)

0.868 (0.857 
to 0.880)

0.862 (0.854 
to 0.871)

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).
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