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Introduction: analysis approach
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This report from the National Diabetes Audit (NDA) investigates 

associations between patient characteristics and adverse 

outcomes. For the first time, the impact of changes to lifestyle and 

treatment have been estimated for both the person with diabetes 

and diabetes services. 

The process

1. The reasons for admissions to hospital are used to identify adverse 

outcomes - cardiovascular events and diabetic complications.

2. Associations have been sought between adverse outcomes, personal 

characteristics and diabetes treatment characteristics. 

3. Strengths of associations have been tested and compared.

4. The potential impact of lifestyle and treatment changes have been 

estimated.

5. Statistical models have been used to investigate whether geographic 

differences in outcome rates are significant.



Introduction: people included

3

The following individuals with diabetes have been 

included:

• 304,145 people with Type 1 diabetes.

• 3,293,965 people with Type 2 or other types of 

diabetes. 

• 18,985 people with diabetes and Learning Disability 

(LD).

• 63,955 people with diabetes and Serious Mental 

Illness (SMI).

Included are all people recorded in the 

NDA who were alive and with a diagnosis 

of diabetes before April 2017.



Introduction: adverse outcomes
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The following adverse outcomes have been included 

(based on 2017-18 hospital admissions):

• Cardiovascular events

– Heart failure

– Myocardial Infarction (MI)

– Angina

– Stroke

• Diabetic complications*

– Renal Replacement Therapy (RRT)

– Major foot amputation

– Minor foot amputation

– Diabetic Ketoacidosis (DKA) / Hyperglycaemic Hyperosmolar State 

(HHS)

* The NDA does not presently have reliable data on severe hypoglycaemia or diabetic eye disease.
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Key findings and 

recommendations



Key findings (1)

7

• Hospital admissions for adverse outcomes of diabetes 

are associated with personal characteristics, such as 

type and duration of diabetes, social deprivation and, in 

some cases, sex and ethnicity.

• Treatment and lifestyle characteristics, such as glucose 

levels (HbA1c) and blood pressure during the past five 

years (plus smoking and obesity), are also significant and 

modifiable factors.

• When case-mix adjustment is made for personal 

characteristics, there are still some CCGs/LHBs whose 

populations of people with diabetes have significantly 

higher and lower levels of adverse outcomes.



Key findings (2)
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• After case-mix adjustment, certain adverse outcomes are 

also higher in people with diabetes who have SMI or LD.

• The findings imply that: 

– wider achievement everywhere of NICE 

recommended treatment targets and lifestyle 

measures could appreciably reduce adverse 

outcomes of diabetes 

– the need for improvement is distinctly greater in a 

minority of CCGs/LHBs. 



Recommendations for care providers
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1. Support all people with diabetes to achieve lifestyle and 

treatment targets that will reduce adverse outcomes.

2. Address the additional risks associated with Type 1 

diabetes, longer duration of diabetes and social 

deprivation.

3. Track progress using NDA Report 1: Care Processes 

and Treatment Targets.

4. Recognise and manage the most prevalent adverse 

outcome – heart failure.



Recommendations for commissioners (CCG/LHBs)
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1. Recognise the substantial opportunities for improving 

outcomes for people with diabetes and reducing hospital 

admissions. 

2. If your CCG/LHB has high rates of one or more adverse 

outcome, draw up and implement an action plan.

3. Ensure your primary care and specialist care diabetes 

providers are resourced and organised to deliver NICE 

standard care. Track progress using NDA Report 1: Care 

Processes and Treatment Targets.

4. Ensure you have systems to minimise future duration of 

Type 2 diabetes (obesity prevention, diabetes 

prevention, diabetes remission).



Recommendations for people with diabetes
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1. Understand that there are many ways to reduce 

unwanted diabetes outcomes.

2. Work with your GPs and Specialists to achieve the 

benefits of NICE recommended diabetes management.

3. Recognise the importance of lifestyle choices (weight 

and smoking) as well as medications.



1. Outcomes and 

characteristics:

- Individual personal characteristics

- Diabetes treatment characteristics



Individual patient factors
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By type of diabetes, individual patient factors have been 

investigated for associations with outcome rates:

• Individual personal characteristics

– Age

– Years since diagnosis of diabetes (duration)

– Sex

– Socio Economic Deprivation (measured using the Index of Multiple 

Deprivation (IMD) based on postcode of home address)

– Ethnicity

• Diabetes treatment characteristics

– Body Mass Index (BMI)

– Average HbA1c over the last five years

– Average systolic blood pressure over the last five years

– Smoking status (current smoker, ex-smoker, non-smoker, never smoked)



Age – cardiovascular outcomes

14

Figure 1: Cardiovascular event rates by age and diabetes type, England and 

Wales, 2017-18 hospital admissions

• There are similar patterns in hospital admissions for cardiovascular events in 

people with Type 1 and people with Type 2 and other diabetes. 

• Rates range from less than 1 per cent in people aged around 40 years to 

between 2 and 10 per cent in those aged 80. 

• Heart failure is the most common cardiovascular complication for hospital 

admission, and is around four times more common than MI or stroke.



Age – diabetic complications

Figure 2: Complication rates by age and diabetes type, 2017-18, England and 

Wales, 2017-18 hospital admissions

• Diabetic complication rates are higher in Type 1 than Type 2 and other diabetes 

at all ages.

• With the exception of DKA/HHS in Type 1 diabetes, complications increase with 

age peaking in the 50-70 year age group.
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Duration – all outcomes

Figure 3: Complication rates by duration and diabetes type, England and 

Wales, 2017-18 hospital admissions

• With the exception of DKA/HHS in Type 1 diabetes, all adverse outcome rates 

tend to peak at 20-29 year duration in Type 1 and 30-39 year duration in Type 2 

and other diabetes.

• All adverse outcome rates increase steadily to 20-29 year duration in Type 1 and 

then plateau or increase slightly to 30-39 year duration in Type 2 and other 

diabetes. 16



Sex – all outcomes

Figure 4: Complication rates by sex and diabetes type, England and Wales, 

2017-18 hospital admissions

• Most complication rates are similar in men and women.

• The notable exceptions are DKA/HHS (more common in females) and 

amputations (more common in males).

17



Deprivation

Figure 5: Complication Rates by Index of Multiple Deprivation and diabetes 

type, England and Wales, 2017-18 hospital admissions

• In general complication rates are more common when the Index of Multiple 

Deprivation is more severe.

• The steepest gradients are for heart failure, angina, RRT and DKA/HHS in Type 1 

diabetes and angina, major amputation, RRT and DKA/HHS in Type 2 and other 

diabetes.

• The shallowest gradients are for heart failure, MI and stroke in Type 2 and other 

diabetes. 18



Ethnicity

Figure 6: Complication rates by ethnicity and diabetes type, England and 

Wales, 2017-18 hospital admissions

• In Type 1 diabetes, Asian ethnicity is associated with higher rates of heart failure, 

angina, MI and RRT; Black ethnicity is associated with higher rates of RRT.

• In Type 2 and other diabetes, White ethnicity is associated with higher rates of 

heart failure, angina and stroke; Asian and Black ethnicities are associated with 

higher rates of RRT.
19



BMI

Figure 7: Complication rates by BMI and diabetes type, England and Wales, 

2017-18 hospital admissions

• In Type 1 diabetes, higher BMI is associated with higher rates of all adverse 

outcomes except DKA/HHS.

• In Type 2 and other diabetes, there is little association between BMI and adverse 

outcomes, apart from an inverse gradient for stroke and MI.
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Mean HbA1c over six years

Figure 8: Complication rates by mean HbA1c over preceding six years, age 

group and diabetes type, England and Wales, 2017-18 hospital admissions

• In general, for both Type 1 and Type 2 and other diabetes, higher HbA1c is 

associated with higher rates of all adverse outcomes. 

• The apparent anomaly for RRT is probably due to advancing renal impairment 

leading to lower insulin requirements.
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Mean systolic blood pressure over six years

Figure 9: Complication rates by mean systolic blood pressure over preceding 

six years, by diabetes type, England and Wales, 2017-18 hospital admissions

• For Type1 diabetes, with the exception of DKA, higher blood pressure is 

associated with higher adverse outcome rates.

• For Type 2 and other diabetes, higher blood pressure is associated with higher 

rates of stroke, MI, amputation and RRT. The apparent anomaly for the lowest 

blood pressure category and heart failure may reflect the impact of gradually 

reducing pump pressure. 22



Smoking status

Figure 10: Complication rates by smoking status and diabetes type, England 

and Wales, 2017-18 hospital admissions

• In general, a history of current, previous or ‘non’ smoking* is associated with 

higher rates of all adverse outcomes in both Type 1 and Type 2 and other 

diabetes.

* A ‘non-smoker’ categorisation is recorded where the person does not smoke and their smoking history is unknown.

23



2. Identifying the most 

significant associations



What are the most significant associations?

25

• The section 1 factors, considered individually, are each 

variously associated with whether an outcome related hospital 

admission occurs or not.

• By looking at them all together, their relative strengths of 

association can be deduced.

• Chi-square Automatic Interaction Detector (CHAID) decision 

tree models (see example on slide 27) have been created to 

identify for each outcome the most significant individual 

characteristics.

• Additional characteristics may still be very influential. In 

section four of this report, the multivariate analyses (plus the 

forest plots in the accompanying appendices), cast further 

light on the most important combinations of characteristics.



HbA1c and blood pressure are the  

characteristics most closely 

associated with admissions for 

diabetic complications. They are both 

NICE treatment targets. Secondary 

factors are mixed but the main 

modifiable factor is smoking.

Significant individual characteristics, Type 1

Table 1: Important characteristics associated with hospital admissions 

for cardiovascular and diabetic complications, Type 1 diabetes

Age is the characteristic most closely 

associated with whether a person with 

Type 1 diabetes has a cardiovascular 

admission. The secondary factors 

include many that are related to NICE 

treatment target achievement and 

lifestyle. 

Complication Most important characteristic Next most important characteristic(s)

Heart failure Age HbA1c / Blood pressure / BMI

Myocardial Infarction Age HbA1c / Blood pressure

Angina Age IMD / Duration / HbA1c / Blood pressure

Stroke Age Blood pressure / HbA1c / Smoking status

RRT Blood pressure Duration / IMD / Ethnicity

Major amputation Age HbA1c

Minor amputation HbA1c Age / Smoking status / Duration

DKA HbA1c Age / Smoking status

* Characteristics in blue are lifestyle and treatment target factors that are considered to be potentially amenable to healthcare/lifestyle changes 



Significant individual characteristics, Type 2 and other

Table 2: Important characteristics associated with hospital admissions for 

cardiovascular and diabetic complications, Type 2 and other diabetes

Age is the factor that is most closely 

associated with whether a person with Type 

2 and other diabetes has a cardiovascular 

admission. The secondary factors include 

many that are related to NICE treatment 

target achievement and lifestyle. 

Complication Most important characteristic Next most important characteristic(s)

Heart failure Age HbA1c / Blood pressure / Duration

Myocardial Infarction Age HbA1c / Blood pressure / Smoking status / Duration

Angina Age Duration / Blood pressure / Smoking Status

Stroke Age HbA1c / Blood pressure

RRT Duration Blood pressure 

Major amputation HbA1c Duration / Smoking Status

Minor amputation HbA1c Sex / Duration

DKA HbA1c Duration / BMI / Age

The NICE treatment targets 

HbA1c and blood pressure

are important associations with 

admissions for diabetic 

complications, as is duration of 

diabetes. 

* Characteristics in blue are lifestyle and treatment target factors that are considered to be potentially amenable to healthcare/lifestyle changes 

27



Example CHAID decision tree model, Type 1 RRT

1. 1.2 per cent of 

people with Type 1 

diabetes were admitted 

for RRT.

2. Systolic blood pressure is 

the most significant factor 

associated with RRT 

admissions.

3. Among people with a systolic 

blood pressure of 130 to <140, 

ethnicity is the next most 

significant factor.

4. One point eight per cent of people with a 

systolic blood pressure of 140 to <150, and 

living in one of the least deprived areas of the 

country, were admitted with RRT. 28



3. What might be the 

impact of changes in 

lifestyle and treatment 

targets?



How was the potential impact of making 

changes assessed?

30

• By deriving logistic regression models for each 

outcome it is possible to estimate how making 

changes could influence the risk of admissions for 

adverse outcomes.

• In the examples on the next two pages the potential 

impact is assessed of:

– HbA1c treatment target achievement (48-

58mmol/mol) alone.

– Lifestyle changes (BMI reduced to 25-30, stopping 

smoking) plus treatment target achievement 

(HbA1c 48-58mmol/mol, systolic blood pressure 

130-140).



Impact of improving HbA1c on heart failure 

admissions, Type 2 and other

31

If the one third of people with Type 2 and other diabetes who had an 

average HbA1c greater than 58mmol/mol had instead achieved the NICE 

recommended target of less than or equal to 58mmol/mol, it is estimated 

that there would have been 11,000 fewer people admitted to hospital 

with heart failure in 2017-18. 



Impact of improving all targets on heart failure 

admissions, Type 2 and other

32

If the two thirds of people with Type 2 and other diabetes that were 

obese, or smokers, or had systolic blood pressure greater than 140 or 

had HbA1c greater than 58, had all achieved all of the relevant NICE 

targets*, it is estimated that there would have been 25,000 fewer people 

admitted to hospital with heart failure in 2017-18.

* BMI less than 30, systolic blood pressure less than or equal to 140, HbA1c less than or equal to 58, stopped smoking. 



Improving HbA1c – all complications, 

Type 2 and other

Complication

Actual number of 

people admitted, 

2017-18

Estimated number of 

people admitted, with 

HbA1c<=58 improvement 

Percentage reduction

Heart failure 109,940 98,830 10.1%

Myocardial Infarction 26,830 22,960 14.4%

Angina 96,725 91,600 5.3%

Stroke 36,405 32,480 10.8%

RRT 19,205 18,115 5.7%

Major amputation 2,130 1,335 37.4%

Minor amputation 4,730 2,505 47.1%

DKA 5,680 2,350 58.6%

If the NICE recommended treatment target of HbA1c less than or equal to 

58mmol/mol was universally achieved, there is the potential for more than 

30,000 people with Type 2 and other diabetes to avoid admissions for 

adverse diabetes outcomes per year.

Table 3: Actual number of people admitted to hospital and estimated 

number with universal HbA1c improvement, Type 2 and other diabetes, 

England and Wales, 2017-18 admissions



Improving all targets – all complications, 

Type 2 and other (HbA1c, blood pressure, BMI, smoking)

34

Complication

Actual number of 

people admitted, 

2017-18

Estimated number of 

people admitted, with all 

target improvement 

Percentage reduction

Heart failure 109,940 84,555 23.1%

Myocardial Infarction 26,830 20,790 22.5%

Angina 96,725 86,715 10.3%

Stroke 36,405 29,975 17.7%

RRT 19,205 14,035 26.9%

Major amputation 2,130 1,180 44.6%

Minor amputation 4,730 2,345 50.5%

DKA 5,680 2,535 55.4%

If all of the NICE recommended targets* were universally achieved, there 

is the potential for almost 60,000 people with Type 2 and other diabetes 

to avoid admissions for adverse diabetes outcomes per year.

Table 4: Actual number of people admitted to hospital and estimated 

number with universal all target improvement, Type 2 and other diabetes, 

England and Wales, 2017-18 admissions

* BMI less than 30, systolic blood pressure less than or equal to 140, HbA1c less than or equal to 58, stopped smoking. 



Improving HbA1c – all complications, Type 1

Complication

Actual number of 

people admitted, 

2017-18

Estimated number of 

people admitted, with 

HbA1c<=58 improvement 

Percentage reduction

Heart failure 5,690 4,695 17.5%

Myocardial Infarction 1,890 1,320 30.1%

Angina 4,765 3,615 24.1%

Stroke 1,975 1,595 19.3%

RRT 3,715 3,665 1.4%

Major amputation 415 230 43.8%

Minor amputation 1,020 490 52.0%

DKA 11,080 4,505 59.3%

If the NICE recommended treatment target of HbA1c less than or equal to 

58mmol/mol was universally achieved, there is the potential for more than 

10,000 people with Type 1 diabetes to avoid admissions for adverse 

diabetes outcomes per year.

Table 5: Actual number of people admitted to hospital and estimated 

number with universal HbA1c improvement, Type 1 diabetes, England and 

Wales, 2017-18 admissions
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Improving all targets – all complications, 

Type 1 (HbA1c, blood pressure, BMI, smoking)

Complication

Actual number of 

people admitted, 

2017-18

Estimated number of 

people admitted, with 

HbA1c<=58 improvement 

Percentage reduction

Heart failure 5,690 3,830 32.7%

Myocardial Infarction 1,890 1,050 44.5%

Angina 4,765 3,300 30.8%

Stroke 1,975 1,340 32.2%

RRT 3,715 2,735 26.3%

Major amputation 415 190 53.8%

Minor amputation 1,020 410 59.7%

DKA 11,080 4,255 61.6%

If all of the NICE recommended targets* were universally achieved, there 

is the potential for more than 13,000 people with Type 1 diabetes to 

avoid admissions for adverse diabetes outcomes per year.

Table 6: Actual number of people admitted to hospital and estimated 

number with universal all target improvement, Type 1 diabetes, England and 

Wales, 2017-18 admissions

* BMI less than 30, systolic blood pressure less than or equal to 140, HbA1c less than or equal to 58, stopped smoking. 



4. Variation by 

commissioner (CCG/LHB)



Commissioner variation

38

• Multivariate models can be used to assess whether adverse outcome 

rates in a CCG/LHB are statistically similar to, or different from, the 

national average.

• Models for this purpose should only include factors that are unrelated 

to healthcare provision.

• Therefore, to assess the significance of any differences between 

CCGs/LHBs, logistic regression models have been derived using only 

the following characteristics:

– Age

– Duration of diabetes

– Sex

– Index of Multiple Deprivation (IMD)

– Ethnicity

• This process is often called ’Case-Mix Adjustment’.
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• After logistic regression, the case-mix adjusted rates are compared using funnel plots.

• If more people than expected are admitted with an adverse outcome, the Standardised Admission 

Ratio (SAR) is greater than 100; if fewer than expected, the SAR is less than 100. 

• Deviation from 100 does not necessarily mean that an outcome rate is significantly better or 

worse. It is only if a rate is outside the control limits (three standard deviations (3SD)) that a 

SAR is defined as above or below expected.

• Results are displayed on a funnel plot in which the distance between the control limits reflects the 

size of the population (wide for small populations, narrow for large populations).

Funnel plots to assess the significance of 

case-mix adjusted differences 



Funnel plots - introduction

40

The following slides show the funnel plots for all of 

the adverse outcomes by diabetes type, with the 

following exceptions:

• There are no funnel plots for admissions with angina at 

CCG/LHB level. The data appear ‘over-dispersed’ which 

we believe reflects variation in diagnosis and coding 

practice as much as variation in actual incidence. Unlike 

heart failure, MI and stroke, angina may be diagnosed on 

the basis of symptoms alone without the benefit of a 

definitive diagnostic test. 

• There is no funnel plot and assessment of major 

amputations for people with Type 1 diabetes as there are 

too few cases.



Heart failure variation, Type 1

41

Figure 11: Funnel plot showing local variation in heart failure admissions 

for people with Type 1 diabetes, England and Wales, 2017-18 admissions

• The Standardised Admission Ratios for most CCGs/LHBs fall within the control limits. 

Therefore any differences between the SARs for these CCGs/LHBs are not statistically 

significant.

• No CCGs/LHBs outside the 3SD control limits have statistically low heart failure rates.

• Two CCGs/LHBs outside the 3SD control limits have statistically high heart failure rates.

Expected number of people admitted



Heart failure variation, Type 2 and other
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Figure 12: Funnel plot showing local variation in heart failure admissions 

for people with Type 2 and other diabetes, England and Wales, 2017-18 

admissions

• The Standardised Admission Ratios for most CCGs/LHBs fall within the control limits. 

Therefore any differences between the SARs for these CCGs/LHBs are not statistically 

significant.

• 29 CCGs/LHBs outside the 3SD control limits have statistically low heart failure rates.

• 34 CCGs/LHBs outside the 3SD control limits have statistically high heart failure rates.

Expected number of people admitted



Myocardial Infarction variation, Type 1
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Figure 13: Funnel plot showing local variation in Myocardial Infarction 

admissions for people with Type 1 diabetes, England and Wales, 2017-18 

admissions

• The Standardised Admission Ratios for all CCGs/LHBs fall within the control limits. 

Therefore any differences between the SARs for these CCGs/LHBs are not statistically 

significant.

• No CCGs/LHBs outside the 3SD control limits have statistically low Myocardial 

Infarction rates.

• One CCGs/LHBs outside the 3SD control limits have statistically high Myocardial 

Infarction rates.

Expected number of people admitted



Myocardial Infarction variation, Type 2 and other
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Figure 14: Funnel plot showing local variation in Myocardial Infarction 

admissions for people with Type 2 and other, England and Wales, 2017-18 

admissions

• The Standardised Admission Ratios for most CCGs/LHBs fall within the control limits. 

Therefore any differences between the SARs for these CCGs/LHBs are not statistically 

significant.

• Eight CCGs/LHBs outside the 3SD control limits have statistically low Myocardial 

Infarction rates.

• Eleven CCGs/LHBs outside the 3SD control limits have statistically high Myocardial 

Infarction rates.

Expected number of people admitted



Stroke variation, Type 1

• The Standardised Admission Ratios for most CCGs/LHBs fall within the control limits. 

Therefore any differences between the SARs for these CCGs/LHBs are not statistically 

significant.

• No CCGs/LHBs are outside the 3SD control limits and have statistically low stroke rates.

• Eight CCGs/LHBs outside the 3SD control limits have statistically high stroke rates.

Figure 15: Funnel plot showing local variation in stroke admissions for 

people with Type 1 diabetes, England and Wales, 2017-18 admissions

Expected number of people admitted



Stroke variation, Type 2 and other

• The Standardised Admission Ratios for most CCGs/LHBs fall within the control limits. 

Therefore any differences between the SARs for these CCGs/LHBs are not 

statistically significant.

• 52 CCGs/LHBs outside the 3SD control limits have statistically low stroke rates.

• 31 CCGs/LHBs outside the 3SD control limits have statistically high stroke rates.

Figure 16: Funnel plot showing local variation in stroke admissions for 

people with Type 2 and other diabetes, England and Wales, 2017-18 

admissions

Expected number of people admitted



RRT variation, Type 1

• The Standardised Admission Ratios for all CCGs/LHBs fall within the control limits. 

Therefore any differences between the SARs for these CCGs/LHBs are not statistically 

significant.

• No CCGs/LHBs are outside the 3SD control limits and have statistically low RRT rates.

• No CCGs/LHBs are outside the 3SD control limits and have statistically high RRT rates.

Figure 17: Funnel plot showing local variation in RRT admissions for 

people with Type 1 diabetes, England and Wales, 2017-18 admissions

Expected number of people admitted



RRT variation, Type 2 and other

• The Standardised Admission Ratios for most CCGs/LHBs fall within the control limits. 

Therefore any differences between the SARs for these CCGs/LHBs are not 

statistically significant.

• Eight CCGs/LHBs outside the 3SD control limits have statistically low RRT rates.

• Five CCGs/LHBs outside the 3SD control limits have statistically high RRT rates.

Figure 18: Funnel plot showing local variation in RRT admissions for 

people with Type 2 and other diabetes, England and Wales, 2017-18 

admissions

Expected number of people admitted



Major amputation variation, Type 2 and other 

• The Standardised Admission Ratios for most CCGs/LHBs fall within the control limits. 

Therefore any differences between the SARs for these CCGs/LHBs are not statistically 

significant.

• No CCGs/LHBs are outside the 3SD control limits and have statistically low major 

amputation rates.

• Two CCGs/LHBs outside the 3SD control limits have statistically high major amputation 

rates.

Figure 19: Funnel plot showing local variation in Major amputation 

admissions for people with Type 2 and other diabetes, England and Wales, 

2017-18 admissions

Expected number of people admitted



Minor amputation variation, Type 1

• The Standardised Admission Ratios for all CCGs/LHBs fall within the control limits. 

Therefore any differences between the SARs for these CCGs/LHBs are not statistically 

significant.

• No CCGs/LHBs are outside the 3SD control limits and have statistically low minor 

amputation rates.

• No CCGs/LHBs are outside the 3SD control limits and have statistically high minor 

amputation rates.

Figure 20: Funnel plot showing local variation in Minor amputation 

admissions for people with Type 1 diabetes, England and Wales, 2017-18 

admissions

Expected number of people admitted



Minor Amputation variation, Type 2 and other

• The Standardised Admission Ratios for most CCGs/LHBs fall within the control limits. 

Therefore any differences between the SARs for these CCGs/LHBs are not statistically 

significant.

• Three CCGs/LHBs outside the 3SD control limits have statistically low minor amputation 

rates.

• Nine CCGs/LHBs outside the 3SD control limits have statistically high minor amputation 

rates.

Figure 21: Funnel plot showing local variation in Minor amputation 

admissions for people with Type 2 and other diabetes, England and Wales, 

2017-18 admissions

Expected number of people admitted



DKA/HHS variation, Type 1

• The Standardised Admission Ratios for most CCGs/LHBs fall within the control limits. 

Therefore any differences between the SARs for these CCGs/LHBs are not statistically 

significant.

• Four CCGs/LHBs outside the 3SD control limits have statistically low DKA/HHS rates.

• Two CCGs/LHBs outside the 3SD control limits have statistically high DKA/HHS rates.

Figure 22: Funnel plot showing local variation in DKA/HHS admissions for 

people with Type 1 diabetes, England and Wales, 2017-18 admissions

Expected number of people admitted



DKA/HHS variation Type 2 and other

• The Standardised Admission Ratios for most CCGs/LHBs fall within the control limits. 

Therefore any differences between the SARs for these CCGs/LHBs are not statistically 

significant.

• Four CCGs/LHBs outside the 3SD control limits have statistically low DKA/HHS rates.

• Three CCGs/LHBs outside the 3SD control limits have statistically high DKA/HHS rates.

Figure 23: Funnel plot showing local variation in DKA/HHS admissions for 

people with Type 2 and other diabetes, England and Wales, 2017-18 

admissions

Expected number of people admitted



5. Severe Mental Illness 

(SMI) and outcomes



Complications with Severe Mental Illness

55

Figure 24: Complication rates by SMI, by diabetes type, England and Wales, 

2017-18 hospital admissions

• Overall rates for most outcomes are similar in people with SMI.

• Without adjusting for differences in population, DKA/HHS is appreciably 

higher in people with both Type 1 and Type 2 and other diabetes who also 

have SMI.

• Heart failure and angina are higher in people with Type 1 diabetes who 

also have SMI, without adjustment for population differences. 



SMI adjusted complications
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Table 7: SMI adjusted complication bandings, Type 1 diabetes, 

England and Wales, 2017-18 hospital admissions

Complication Expected Observed Banding

Heart failure 64.2 70 Within expected range

Myocardial Infarction 24.0 20 Within expected range

Angina 65.9 70 Within expected range

Stroke 25.2 25 Within expected range

RRT 49.5 45 Within expected range

Major amputation 14.2 10 Within expected range

Minor amputation 6.3 5 Within expected range

DKA 119.4 190 Higher than expected

Complication Expected Observed Banding

Heart failure 1480.5 1770 Higher than expected

Myocardial Infarction 415.4 390 Within expected range

Angina 1525.4 1520 Within expected range

Stroke 504.0 670 Higher than expected

RRT 319.3 345 Within expected range

Major amputation 81.8 75 Within expected range

Minor amputation 40.4 35 Within expected range

DKA 124.9 195 Higher than expected

Table 8: SMI adjusted complication bandings, Type 2 and other 

diabetes, England and Wales, 2017-18 hospital admissions

• People with diabetes 

(Type 1 and Type 2 

and other) and SMI 

have significantly 

higher rates of DKA/ 

HHS.

• People with Type 2 

or other diabetes 

and SMI also have 

significantly higher 

rates of heart failure 

and stroke. 

After case-mix 

adjustment for both 

demographic and 

diabetes related factors:



6. Learning Disability (LD) 

and outcomes
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Figure 25: Complication rates by LD, by diabetes type, England and Wales, 

2017-18 hospital admissions

• Overall rates for most outcomes are similar in people with LD.

• Without adjusting for differences in population, DKA/HHS is appreciably 

higher in people with both Type 1 and Type 2 and other diabetes who also 

have LD.

• The apparently lower rates of cardiovascular complications in people with 

LD probably reflects their younger average age.
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Table 9: LD adjusted complication bandings, Type 1 diabetes, 

England and Wales, 2017-18 hospital admissions

Complication Expected Observed Banding

Heart failure 20.8 35 Within expected range

Myocardial Infarction 7.7 5 Within expected range

Angina 20.5 25 Within expected range

Stroke 8.0 10 Within expected range

RRT 21.5 30 Within expected range

Major amputation 6.8 5 Within expected range

Minor amputation 2.8 5 Within expected range

DKA 80.6 145 Higher than expected

Complication Expected Observed Banding

Heart failure 278.6 360 Higher than expected

Myocardial Infarction 85.3 75 Within expected range

Angina 326.2 290 Within expected range

Stroke 96.5 120 Higher than expected

RRT 72.4 110 Within expected range

Major amputation 25.3 35 Within expected range

Minor amputation 10.5 10 Within expected range

DKA 40.3 75 Higher than expected

Table 10: LD adjusted complication bandings, Type 2 and other 

diabetes, England and Wales, 2017-18 hospital admissions

• People with diabetes 

(Type 1 and Type 2 

and other) and LD 

have significantly 

higher rates of DKA/ 

HHS.

• People with Type 2 

or other diabetes 

and LD also have 

significantly higher 

rates of heart failure 

and stroke. 

After case-mix 

adjustment for both 

demographic and 

diabetes related factors:



The Healthcare Quality Improvement Partnership (HQIP). The National Diabetes Audit 

(NDA) is part of the National Clinical Audit and Patient Outcomes Programme (NCAPOP) 

which is commissioned by the Healthcare Quality Improvement Partnership (HQIP) and 

funded by NHS England. HQIP is led by a consortium of the Academy of Medical Royal 

Colleges, the Royal College of Nursing and National Voices. Its aim is to promote quality 

improvement, and in particular to increase the impact that clinical audit has on healthcare 

quality in England and Wales. HQIP holds the contract to manage and develop the 

NCAPOP Programme, comprising more than 30 clinical audits that cover care provided to 

people with a wide range of medical, surgical and mental health conditions. The 

programme is funded by NHS England, the Welsh Government and, with some individual 

audits, also funded by the Health Department of the Scottish Government, DHSSPS 

Northern Ireland and the Channel Islands.

NHS Digital is the trading name for the Health and Social Care Information Centre 

(HSCIC). NHS Digital managed the publication of the 2017-18 annual report.

Diabetes UK is the charity leading the fight against the most devastating and fastest 

growing health crisis of our time, creating a world where diabetes can do no harm. They 

provide patient engagement and quality improvement services to the audit programme. 

Prepared in collaboration with:

The National Cardiovascular Intelligence Network (NCVIN) is a partnership of 

leading national cardiovascular organisations which analyses information and data and 

turns it into meaningful timely health intelligence for commissioners, policy makers, 

clinicians and health professionals to improve services and outcomes. Public Health 

England provide analytical and policy context expertise to the audit programme.

Supported by:
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