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Overview of the need and solution

This section provides an overview of the purpose and high-level design of the model 



Clinical policy context

1 National Diabetes Audit, 2021
2 NICE TA151 for insulin pump therapy in people with type 1 diabetes

60,000 

26,000 

140,000 

Eligible for Insulin Pump Therapy Accessed Insulin Pump Therapy Eligible for HCL based on HBA1c

Adult T1D Patients in England & Wales1

HCL eligibility is 2.3 

times that of 

previous Insulin 

Pump eligibility2

HCL eligibility is >5 

times higher than 

current Insulin 

Pump uptake

• NICE guideline TA 943 significantly increases 
the size of the population eligible for insulin 
device therapy: 

• HCL eligibility is more than 5 times 
higher than current insulin pump 
therapy uptake

• At the time of writing, partial reimbursement for 
device and consumables costs is expected but 
no additional funding to support increased 
clinical or admin workforce costs associated 
with implementing HCL have been committed

• Systems have 5 years (by 2028/29) to 
implement the new NICE guidelines
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Complexity in capacity planning

3. Complex
• 6–12-month 

pathway
• Engagement
• Essential safety 

requirements for 
HCL

• Complication 
management- 
active eye disease, 
gastroparesis, 
dialysis 

1. Existing CSII users

• Experienced users

• Release capacity

• 80% industry 
support

• 20% need 121/F2F 
support

• 80% self directed 
CGM education

• 1-2 follow up 
sessions

2. Pump-naïve 

• F2F groups of 4-6 by 
educators

• x2 Onboarding 
sessions

• Close contact for the 
first 4-6 weeks 

Example HCL start support pathways

• The 2022 HCL pilot demonstrated 
that the intensity of support 
required by patients varies 
depending on their complexity 
and previous device experience

• These variable pathways 
combined with risk stratified 
follow-up and device warranty 
replacements make capacity 
planning significantly more 
complex

• These variable transition and 
follow-up pathways are used as 
the basis to project activity in the 
model
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Model purpose and use cases

Purpose:  Support T1D services in London to plan implementation of HCL therapy in a sustainable way

• To model reduced follow-up intensity by supporting people with type 1 diabetes to improve their glucose control

5

In scope Out of scope

• Annual projections over 5 
years for adult type 1 diabetes 
service and transitions

• Forecast T1D caseload and 
HCL uptake, clinic volumes 
and education class numbers 

• Educator and administration 
workforce requirement, 
including structured 
education

• Numbers of new pumps and 
sensors required 

• Service income/ 
reimbursement for activity 
delivered

• Costs: pay and cost of devices

• Medical staffing requirements 

• Support to inpatient services

• Paediatric services

• People with diabetes other 
than Type 1

• To project educator and 
administrator workforce 
requirements from new HCL 
starts & upgrades and routine 
follow-up

Model Use Cases

1. By T1D service leads in annual 
service planning and budget 
setting

2. By T1D service leads in developing 
business cases for additional 
capacity to deliver higher levels of 
commissioned activity

3. By commissioners to coordinate 
HCL implementation across the 
ICS



Model wireframe diagram
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†Excludes consultant-led clinics

T1D caseload
Active PwT1D 

registered with service 
by insulin therapy type

HCL starts & 
upgrades

Annual people 
beginning HCL or 
existing HCL users 
requiring a pump 
warranty upgrade

HCL device 
selection

% breakdown of new 
HCL starts and warranty 

upgrades across HCL 
systems available on 

procurement framework

Projected caseload
Forecast PwT1D 

registered with service 
by insulin therapy type

Follow-up activity
Clinic attendances 

required to support T1D 
caseload with routine 

follow-up†

HCL onboarding 
activity

Clinical activity and 
education session 

attendances needed to 
support HCL starts & 
warranty upgrades

Clinic capacity & 
education sessions

Clinic capacity and 
education sessions 

needed to support HCL 
starts & upgrades and 

routine follow-up

Educator WTE 
requirement

Educator workforce 
required to support 

HCL starts and 
upgrades and routine 

follow-up

Administrator WTE 
requirement

Administrator workforce 
required to coordinate 

HCL starts and 
upgrades and support 

ongoing ordering & 
queries Devices 

requirement
Pumps and sensors 
required to support 

HCL starts & upgrades

Inputs

Outputs
Key:



Model outputs following inputting of local data
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Annual HCL 
starts and 

impact on HCL 

uptake and 
follow-up 

intensity of 

caseload

Required 
clinical 

capacity and 

workforce to 
support HCL 
onboarding 

and caseload 
follow-up 

requirements

Annual activity 
associated with 

HCL 

onboarding 
and ongoing 

follow-up 

requirements

Numbers of 
pumps and 

sensor 

prescriptions 
required to 

support HCL 

starts and 
warranty 
upgrades

Worksheet name: 2.1. Outputs
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Instructions for use

This section includes instructions for setting the model up for a new service



Introduction | Describes the model’s purpose, structure and high-level methodology
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Click “Get started” to 
setup the model via 
the “Summary” page



Summary (1/4) | Produces outputs with minimal user inputs using default assumptions. 
Default assumptions can be edited via “Advanced settings”.
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2. Enter the date that your 
caseload data was accurate as 
of. This is used to set the years 

in the projection, e.g., Y1 will 
be the financial year after that 

of the caseload date. 

1. Select your service to use HbA1c data from annual NDA 
data to estimate HCL eligibility and caseload complexity

3. Enter the number of adults with 
type 1 diabetes in your caseload, split 

by insulin therapy/technology type.

Workflow to produce 
projection via “Summary” page



Summary (2/4) | Set the HCL uptake target and define how much progress to make in 
each year
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Set the % of HCL uptake in the service’s eligible 
adult caseload by year 5 of the projection

Set the ramp-up profile 
from the current uptake 
to your target. E.g., to 

make equal progress in 
each year, put “20%” in 

each of the 5 green cells

The percentages in the green cells should add 
up to 100%. This cell will turn green when this 

is the case.



Summary (3/4) | Summary outputs are provided based on the inputs from steps 1 and 
2 and default assumptions, editable through “Advanced settings”
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Summary (4/4) | Summary outputs are provided based on the inputs from steps 1 and 
2 and default assumptions, editable through “Advanced settings”
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Click here to navigate to the “Dashboard” page for a 
comprehensive set of model outputs

Click here to setup the HCL device assumptions to enable the 
devices output table at the bottom of the “Summary” page



Advanced settings | Provides overview of modelling assumptions with links to view and 
edit them

• The advanced settings used in the model each have default values based on those used in established HCL services that enable 
outputs with minimal inputs from users.

• Each of these assumptions can be viewed and edited via the links on the “Advanced setting” page.
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Appendices

Contents:

Appendix A: Guide to developing data for “Caseload breakdown”

Appendix B: Defining complex patients

Appendix C: Follow-up pathway modelling methodology and clinical criteria

Appendix D: Administration WTE modelling methodology

Appendix E: Glossary of key terms



Appendix A: Guide to developing data for “Caseload breakdown”

• There are two options for services to produce the caseload input data required by the model (see example data on slide 15):

• Option 1: draw directly from NDA bulk upload .csv files

• Option 2: Use a combination of outpatient clinic attendance data and the service’s diabetes technology 
database/spreadsheet
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Option 1: NDA Bulk upload files

• Use the last annual NDA ‘Patient and Care 
Process’ bulk upload file to produce an initial 
dataset showing number of PwT1D by ICB and 

borough split by insulin therapy type using the 
denominations ‘No pump’, ‘CSII’ (open loop 
pump) and ‘HCL’.

• If you would like to bring the caseload more 

up to date, you can use subsequent quarterly 
NDA ‘Patient and Care Process’ bulk upload 
files to move patients between insulin therapy 

types, where they have changed since the last 
annual submission.

Option 2: Clinic attends & tech database

1. Obtain an extract of all diabetes clinic attendances in the past 12 months 
for PwT1D, including ICB of residence and borough of residence.

2. To break down the total patients in each borough by insulin therapy 
type, refer to your services diabetes technology database/spreadsheet.

3. Typically, these datasets include enough detail to quantify the number of 

insulin pump users and HCL users by borough of residence. If this is not 
possible, total numbers of pump users and HCL users can be used to 
split the borough-level totals extracted from the OP clinic attends data 

(step 1) across insulin therapy types:

a. For each borough, determine the number using ‘No pump’, ‘CSII’ 
(open loop pump) or ‘HCL’.



Appendix B: Defining complex patients

Why estimate the percentage of complex patients within the caseload?

• Experience from the HCL pilot showed that the intensity of support needed by patients varies not only based on their previous 
insulin device experience, but also on their complexity.

What makes a patient complex?

• At the time of writing, there are no validated criteria that can be used to objectively determine whether a patient is complex or 
not – this requires the judgement of the MDT.

• However, clinicians have indicated they may choose to prioritise a patient for more intensive support during HCL starts based on:

• Complications of diabetes, other co-morbidities, mental health conditions, social reasons, etc.

How does the model estimate complexity?

• For modelling purposes, the percentage of a service’s caseload assumed to be complex is determined using an HbA1c 
threshold of ≥10.0%. 

• These statistics are available in published NDA data for specialist services and tend to be in the range 5-20% of registered adult 
type 1 caseloads.
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Appendix C: Follow-up pathway modelling methodology

Aim: The follow-up activity modelling methodology includes the ability to model efficiency gains that HCL offers by reducing follow-
up intensity as blood glucose control improves. 

Approach: To do this, the model estimates total follow-up clinic attends required (excluding consultant-led) for all insulin therapy types 
(No pump, CSII and HCL). Therefore, as progressively more patients commence HCL the model can reflect a reduction in follow-up 
intensity, the total burden of follow-up clinic attends can be seen to reduce, relative to the total caseload size.

Methodology:

• The patient caseload is mapped to the follow-up pathways separately for those on HCL, versus those not on HCL.

Mapping caseload to follow-up pathways – non-HCL patients:

• Patients with insulin therapy types of ‘No pump’ of ‘CSII’ are allocated to follow-up pathways based on HbA1c statistics:

• The caseload with HbA1c ≥10.0% are allocated to the ‘Red’ pathway

• The caseload with HbA1c between 7.5% and 10.0% are allocated to the ‘Amber’ pathway

• The caseload with HbA1c ≤7.5% are allocated to the ‘Green’ pathway

20



Appendix C: Follow-up pathway modelling methodology

Mapping caseload to follow-up pathways – HCL patients:

• Patients supported to commence HCL via the ‘Complex’ HCL 
start pathway spend their first year on HCL on the ‘Green’ 
follow-up pathway.

• All other HCL starts spend their first year on HCL on the 
‘Amber’ pathway.

• In the year after commencing HCL, all patients on the ‘Red’ 
pathway are de-escalated to the ‘Amber’ pathway.

• Similarly, a percentage of the patients that spent their first 
year on HCL on the ‘Amber’ pathway are de-escalated to the 
‘Green’ pathway.

• This percentage is set with the ‘Amber to Green annual 
conversion rate’ assumption on the “Follow-up pathways” 
page. This is denoted by ‘X’ in the adjacent diagram.

• The remainder of patients that spent their first year on HCL on 
the ‘Amber’ follow-up pathway remain there for the following 
year.

• The percentage of HCL cases on the ‘Green’ pathway is 
capped using the ‘Green pathway proportion cap (upper 
limit)’ assumption on the “Follow-up pathways” page.
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Pathway Year of HCL start Year after

Green

Amber
Non-complex HCL 

starts

Red
Complex HCL 

starts

1-X%

A

A

B

C

C

B

D

E

D

E

F

F



Appendix C : Follow-up pathway clinical criteria

• King’s College Hospital diabetes service 
initiated a quality improvement project 
targeting intensive T1 diabetes clinics. 

• They identified three risk-based patient groups 
for different follow-up approaches, based on 
factors like glycaemic control, hypoglycaemia 
and DKA risk, diabetes distress, complications, 
age, memory issues, and impaired 
hypoglycaemia awareness.

• The average planned follow-up activity for 
these patient groups is as set out on the previous 
slide.

• The HbA1c criteria here are used to allocate the 
patient caseload to follow-up pathways.
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Appendix D: Administration WTE modelling methodology

Approach

• The approach to modelling administrative workforce requirements to support HCL was developed through discussions with King’s 
College Hospital (KCH) and Guy’s and St Thomas’s Hospital (GST), both of which have large HCL caseloads and mature 
pump/HCL services.

Drivers of administrative workload

• Current HCL/pump services at KCH and GST see demand for administrators through 2 components:

1. New HCL starts & upgrades: device procurement, coordinating delivery, prep for education sessions, patient comms, etc

2. Ongoing caseload support: triaging patient queries, resolving non-clinical queries, ordering sets, etc

Basis of methodology

• At the time of writing, no formal guidance exists to quantify the administrative support required by services delivering HCL. 

• Discussions with GST and KCH settled on using KCH as a benchmark (GST administrative resourcing levels were deemed 
insufficient, driving excessive demand for Educators). Admin requirements for other services are approximated based on their 
projected annual starts and pump and HCL caseloads, using the following formula:
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𝐴𝑑𝑚𝑖𝑛 𝑊𝑇𝐸 𝑟𝑒𝑞𝑢𝑖𝑟𝑒𝑑 = 𝐻𝐶𝐿 𝑠𝑡𝑎𝑟𝑡𝑠 x Scoeff + Pump & HCL caseload x Ccoeff, where,

𝑆𝐶𝑜𝑒𝑓𝑓 =
𝐾𝐶𝐻 𝑊𝑇𝐸 ×  50%

𝐾𝐶𝐻 𝑎𝑛𝑛𝑢𝑎𝑙𝑖𝑠𝑒𝑑 𝐻𝐶𝐿 𝑠𝑡𝑎𝑟𝑡𝑠
𝐶𝐶𝑜𝑒𝑓𝑓 =

𝐾𝐶𝐻 𝑊𝑇𝐸 ×  50%

𝐾𝐶𝐻 𝑃𝑢𝑚𝑝 & 𝐻𝐶𝐿 𝑐𝑎𝑠𝑒𝑙𝑜𝑎𝑑



Appendix E: Glossary of key terms
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Term Meaning

T1D Type 1 Diabetes.

PwT1D Person with Type 1 Diabetes.

T1D caseload
The number of people with type 1 diabetes under active management by the service (i.e., whose routine follow-up is delivered 
by the service, or who have been referred to the service for HCL / pump therapy).

HCL Hybrid closed loop insulin therapy.

CSII Continuous Subcutaneous Insulin Infusion, or insulin pump therapy.

HCL starts Numbers of people beginning HCL for the first time.

HCL upgrades Numbers of HCL users requiring support to upgrade their pump following warranty expiry.

HCL starts & upgrades Total numbers of people requiring fixed term support to commence HCL or have their pump upgraded.

Educator
Clinicians working with patients to commence HCL and support them with their non-medical follow-up attendances. Different 
services fulfil these roles with different staff, including Diabetes Specialist Nurses, Dieticians and Diabetes Technicians. The 
model estimates Educator WTEs required, and services should then use their discretion in the mix of roles they deploy. 

Administrator
Either admin & clerical or diabetes technicians supporting Educators by ordering devices and consumables, coordinating 
education sessions and managing queries from HCL users, etc.

Insulin Therapy Type Either ‘No pump’ (injections only, with or without continuous glucose monitoring), ‘CSII’ or ‘HCL’.

Follow-up activity The routine annual clinic attendances required to support people with T1D.

HCL onboarding 
activity

The clinic attendances, ad hoc telephone calls and education classes needed to support patients to commence HCL, or existing 
HCL users to upgrade their pump.
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