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Summary
This slide deck summarises the approach and findings of ICHP’s
report on investigating impactful interventions that could be
considered for specific diabetes populations in Nottinghamshire.
The main report includes detailed slides on interventions, evidence,
ROI, local context, modelling (including relative risk reduction when
deploying interventions) and more. We recommend reading the full
report should more detail be sought on specific areas of this
summary.

Introduction
Nottingham and Nottinghamshire ICS (from now on referred to as ‘Nottingham’) asked ICHP to use an evidencebased approach to identify high-impact, population-based diabetes interventions relevant to the local
geographies. This pack summarises the work, please see the full report for detail.

Methods
1. Nottingham selected key outcomes of interest. These outcomes were used to inform a search for interventions.
2. We conducted pragmatic reviews of the peer-reviewed and general grey literature to identify suitable
population-based interventions that may improve the outcomes of interest for diabetic patients.
o 1,886 papers were screened with a total of 267 as identified as being relevant.
3. We then looked into the population of Nottinghamshire to better understand the demographics, wider
determinants of health and burden of disease.
4. We picked out key themes and populations to match with evidence-based interventions in order to ensure they
have an impact.
5. To estimate the impact of these interventions and their potential return on investment, we built a stochastic
model of diabetes outcomes (based on the UKPDS outcomes models1).

Selecting outcomes
In order to prioritise which outcomes Nottingham wanted to influence, three major clinical complications of
diabetes were identified by the ICS as being of particular interest – amputations, vision loss and chronic
kidney disease.
These outcomes were used in our evidence search as search criteria.
The risk of diabetic complications are driven by the degree of control of diabetes as measured by the
glycosylated haemoglobin (HbA1c) and other modifiable risk factors including smoking status, measures of
cholesterol (LDL and HDL) and systolic blood pressure.1
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1. Hayes, A.J., Leal, J., Gray, A.M., Holman, R.R., Clarke, P.M., 2013. UKPDS Outcomes Model 2: a new version of a model to simulate lifetime health
outcomes of patients with type 2 diabetes mellitus using data from the 30 year United Kingdom Prospective Diabetes Study: UKPDS 82. Diabetologia 56,
1925–1933. https://doi.org/10.1007/s00125-013-2940-y

Finding interventions
Interventions that were identified within the literature search to influence the selected outcomes
included:

Diabetes Prevention
Programme

Structured Education

Web-based structured
education

NHS Diabetes Prevention Programme
(NHS DPP) identifies those at high risk
and refers them onto a behaviour
change programme.

Structured education programmes
teach people newly diagnosed with
diabetes about the disease, its
treatment, and healthy lifestyles.

These are a new generation of structured
education programmes that are webbased using the internet and smart-phone
apps, along with face-to-face
engagement.

The NHS DPP is a joint commitment
from NHS England, Public Health
England and Diabetes UK.
A commitment to develop digital
access is part of the NHS Long-Term
Plan.

Examples include DESMOND for
people with type 2 diabetes, and
DAFNE for people with type 1
diabetes.
They are delivered face-to-face,
classroom style and typically have low
uptake rates.

They have higher uptake rates and report
significant remission rates but are less
robustly evaluated as they are relatively
new.

Finding interventions: continued
Multidisciplinary foot care
services

Retinopathy screening

Bariatric surgery

Organisational reconfigurations to
streamline case finding and
patient pathways. These will make
better use of the skills of
diabetologists, specialist nurses,
surgeons, podiatrists and others to
improve the outcomes for people
with diabetes with foot problems.

Digital retinopathy screening began in
England in 2003 and was nationally
implemented by 2008.

Bariatric surgery is used to limit a
person’s food intake and / or its
absorption.

About 80% of people with diabetes
are screened nationally every year.

They are costly procedures but are
very effective at reducing weight and
have a significant associated
remission rate.

The screening programme appears to
have reduced the rate of sight
impairment due to diabetes by about
20%.

Types of bariatric surgery include
gastric bypass procedures like ‘Rouxen-Y’, sleeve gastrectomy, adjustable
gastric bands or small bowel
bypasses.

Lifestyle changes (addressing some wider determinants of health), were also included in the search,
although evidence against some of the identified outcomes was limited.

Population by CCG
Alongside understanding what interventions can improve the type of outcomes Nottingham were interested in,
we sought to better understand different population segments. This allowed us to match specific interventions to
specific populations, allowing services to be commissioned by geography and based on need. The table
summarises how challenges differ across the CCGs.
Levels

IMD1

Proportion BME2

Diabetes prevalence

% age 65 and over

Amputation rate

Type 2 achieving 3
targets

1. Highest

Nott’ City

Nott’ City

Mansfield & Ashfield

Newark &
Sherwood

Nott’ City

Nott’ West

2

Mansfield &
Ashfield

Nott’ West

Newark & Sherwood

Nott’ West /
Rushcliffe

Mansfield & Ashfield

Rushcliffe

3

Newark &
Sherwood

Rushcliffe

Nott’ West

Nott’ West /
Rushcliffe

Newark & Sherwood

Nott’ North & East

4

Nott’ North & East

Mansfield &
Ashfield

Nott’ North & East

Nott’ North & East

Nott’ North & East

Newark & Sherwood

5

Nott’ West

Nott’ North & East

Nott’ City

Mansfield &
Ashfield

Rushcliffe

Nott’ City

6. Lowest

Rushcliffe

Newark &
Sherwood

Rushcliffe

Nott’ City

Nott’ West

Mansfield & Ashfield

Source: Public Health England ‘Fingertips’. www.fingertips.phe.org.uk (Accessed December 2019)

At the CCG level, only deprivation and not having an HbA1c between 6.5% and 7.5% were significant predictors of
major amputation. For excess risk of renal replacement, prevalence of ethnic minorities, poor control of HbA1c,
uncontrolled BP, not being on statins and the proportion failing to meet all three treatment targets were
significant predictors.
1. Index of Multiple Deprivation.
2. Black and Minority Ethnicity.
3. Hayes, A.J., Leal, J., Gray, A.M., Holman, R.R., Clarke, P.M., 2013. UKPDS Outcomes Model 2: a new version of a model to simulate lifetime health outcomes of patients with type 2
diabetes mellitus using data from the 30 year United Kingdom Prospective Diabetes Study: UKPDS 82. Diabetologia 56, 1925–1933.

Matching interventions to populations
Having understood who made up the population, we were able to conduct high-level mapping of what interventions
might work best in certain subsets of the population based on the literature.
Intervention

Applicable population

Population likely to gain the most.

Structured education:
Diabetes Prevention
Programme (DPP)

All people with pre-diabetes

Retired or not in work.

Structured education:
Traditional

All people newly diagnosed with diabetes.
Type 2 – DESMOND
Type 1 – DAFNE
Either – X-PERT
Existing people with diabetes who are poorly controlled.

Retired or not in work.

Structured education:
Web-based structured
education

All people newly diagnosed with diabetes
Existing people with diabetes who are poorly controlled or
have a history of non-adherence to medication or nonattendance at clinics.

Working age people with diabetes, those
living remotely or with transport
difficulties.

Multidisciplinary foot
care services

All people with diabetes

Poorly controlled, people with type 1
diabetes with a history of ulcers or
‘diabetic foot’.

Retinopathy screening

All people with diabetes

Poorly controlled people with diabetes
from deprived areas, BME populations or
a history of non-attendance or nonadherence to treatment.

Bariatric surgery

People with type 2 diabetes with a BMI over 35 who are
engaged with multidisciplinary weight management services.
People who don’t have diabetes with a BMI over 40 who are
engaged with a multidisciplinary weight management
service.

Morbidly obese people with diabetes with
poor control or additional risk factors and
who are free of significant psychological
illness.

Return on investment /
cost-effectiveness
After investigating what interventions have an impact and which populations might benefit most, we
considered RoI to help inform decision-making. A summary can be found below. With the exception of the
DPP, these values are calculated in relation to a standard user defined as a 60-year-old, male, obese diabetic:
Initial cost

Years to recover
initial cost

Ratio2 5-years

ICER (cost per QALY
gained)

£270 per user

12 years

-

£1,162 at 10 years
-£2.336 at 20 years

Traditional SE1

DESMOND – £203
DAFNE – £359
X-PERT - £180

15 years

0.14

DESMOND - £2,920
DAFNE - £14,400
X-PERT - £6,800

Web-based SE1

HeLP - £226 per user
DDM - £90 for 3 years for Low-carb app (NHS)
£100 p.a. for the testing app
Annual cost of £170 per user per year used for
modelling

2 year

2.35

£5,500 at 1 year

Intervention
SE: DPP

Exercise & weight loss

£1,223 per participant

Foot care services1

£330 per referral per year

4 years

1.38

No information*

Bariatric surgery1

£6,235 per procedure

18 years

0.14

£7,129

£40 per year per person

10 year

0.62

£2,469

Retinopathy screening

* No published analysis in the UK identified, but cost saving after 4 years with reduction in amputation rate, so very likely to be cost-effective .

† Negative – this is cost saving at 20 years.
1.
2.

Obese 60 year-old male.
Ratio represent the number of pounds returned for every pound invested.

Recommendations
Having reviewed the evidence and assessed cost-effectiveness we were able to make a number of
recommendations for Nottingham to discuss and consider further.
For example, all of the interventions described in this slide are cost-effective and are therefore worth
commissioning. To maximise return on investment and health improvement, the following should be
prioritised:
• Web-based structured education. This offers the highest return on investment and is very cost-effective.
• Multidisciplinary foot-care services. These have a rapid return on investment, and while a comprehensive
UK cost-effectiveness analysis is lacking, it is very likely to be very cost-effective given the observed savings
when implemented at pilot sites.

• Take steps to improve uptake rates for structured education in all CCGs, and retinopathy screening in
Nottingham City in particular by:
• Addressing competing time pressures (out-of-hours and weekend services, web-based structured
education)
• Address transport difficulties (locating services closer to users, mobile screening units)
• Culturally adapt provision (review translation service provision, web-apps in locally used languages,
consult with the local community)
• For retinopathy screening, identify and target those people with diabetes who have missed two
consecutive years of screening for more intensive reminders and engagement.

1.

Johnson, D., Deterding, S., Kuhn, K.-A., Staneva, A., Stoyanov, S., Hides, L., 2016. Gamification for health and wellbeing: A systematic review of the literature. Internet Interv 6, 89–106.
https://doi.org/10.1016/j.invent.2016.10.002

Snapshot of report contents
This section gives a snapshot of the type of detail included
in the full report

Local Context
In the main report, multiple evidence sources presenting local context was used to understand how to match
interventions to populations accordingly.

Summaries of Intervention Evidence:
Slides in the main report are included that detail various information from the evidence surrounding the interventions
identified. This includes their effect on key outcomes.

Current uptake of interventions
Uptake of current interventions was investigated and presented.
This was to help model what the potential impact would be of
upscaling existing interventions, or rolling out additional services.

Factors effecting interventions
The project considered how different
interventions can be influenced by different
factors, including deprivation and wider
determinants.
In addition, various further information of
interest was provided on interventions to help
inform if an intervention should be adopted.

Modelling the effect of
interventions
The report details how interventions would impact
different outcomes over different time periods and in
what populations they have the most impact in.

Modelling/presenting cost-effectiveness
and RoI
Finally, ROI and cost effectiveness is modelled/presented for each suggested intervention to help form a case for
use, if the intervention is of interest.

