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Whatôs our story?

ÅRooted in a strategic and partnership approach to system 
transformation;
ÅUnderpinned by systems thinking and system dynamics 

modelling;
ÅA relational paradigm runs through our work and has 

stimulated the development of new tools;
ÅStrong population health component to conceptualising 

and understanding system transformation;
ÅCommitted to forging new ways to work across the 

horizontal thread between population health needs, 
service transformation and workforce transformation.
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Examples of our working 
partnershipsé
ÅKent County Council to use their linked data to inform 

strategic population health and service transformation 
modelling projects;
ÅHealth Education England funded programmes to develop 

an integrated approach to strategic workforce planning at 
STP/ICS level;
ÅNAPC (Primary Care Home) programme to support 

workforce transformation;
ÅCQC and LGA in exploring the contribution and relational 

pre-conditions for effective partnership work and system 
transformation.
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How does this work itself 
out...

Å²ŜΩǊŜ ƎƻƛƴƎ ǘƻ ǎƪƛƳ ǘƘŜ ǎǳǊŦŀŎŜΧ
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The modelling bit
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Understanding the nature 
of the questions we ask
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Requiring analytics

What type of 
analytics?

ProspectivePredictiveDescriptive Diagnostic

Wicked & messyComplicatedSimple

System DynamicsAgent based modellingDiscrete Event Simulation
Strategic or 
operational?

Level of 
complexity

What type of  
question

Our question: 

Out of scope

Out of scope

Out of scope

Hybrid approaches

Base 1

Home run?

Base 3

Base 2

ΨIƛǘΩ



Suitability of SD
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ÅSystem Dynamics modelling is the ótool of choiceô 
when:
V The scope of an issue is óstrategic ô rather than 

operational or tactical;
V The importance of variability or tracking individuals within 

a system is low;
V The number of entities is large ;
V When control over the system is exerted through rates

rather than queues;
V When timescales are relatively long ;
V When the purpose is to inform policy making and to 

gain understanding about a system.

Ref:  Brailsford et al, Discrete-Event Simulation and System 
Dynamics for Management Decision making,(2014), Wiley



What does successful 
look like?

Evidence about what makes a successful simulation project (including 
but not exclusively System Dynamics) has identified the following 5 
elements:
1. High levels of communication and interaction between the client 

and the modeler throughout the project.
2. Modeler skills, competence and understanding of the client 

context.
3. Responsiveness and flexibility in delivering on the project.
4. Involvement and engagement with the client and relevant 

stakeholders.
5. The customer of client organisation should be committed, 

supportive and engaged in the modelling work throughout.
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Ref:  Key Performance indicators fir successful 
simulation projects.  JOR (2017) 68, 747-765



Population health modelling
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Severely frail

Multiple 
/complex needs

Single condition

Healthy

At home
Long term care

Hospital
Local facility

Each segment of the cube 
requires a workforce that is 
molded to cohort needs, care 
functions being delivered and 
the setting, whilst at the same 
time:
Å Population health needs are 

changing;
Å Services are being re-

modeled;
Å The settings where care is 

delivered are evolving.

N
e
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d

s Ą

Intervention Ą

An approach that is reflected in 
the care function cube



Population health needs 
as a system
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Frail

Multiple	
conditions

Single	
conditions

Healthy	
population

At	risk	
population

Single	
conditions

Single	
conditions

Single	
conditions

Deaths	
rates

Deaths	
rates

Progression	of	need

Case	finding,	prevention	(1/2/3),	effective	treatment	etc

Population	cohorts	
aged	15	and	over

Single	conditions	include:	Cardiovascular	Disease,	Diabetes,	Respiratory,	Mental	Health,	
Digestive,	Visual	Impairment	and	musculoskeletal	

Sources	include:
British	Household	
survey	(1990+),	ONS	
pops/deaths,	Health	
survey	for	England,	
published	research

@Whole_Systems



Severe frailty Yes

No

One of: SMI, Complex LD or 
Neurological condition 

Yes

No

Other long term 
condition(s)*

No

More than one

One

Very 
frail

Multiple/ 
complex 
needs

Single 
conditions

Healthy

An individual at 
a point in time

* Including CHD, CKD, COPD, Dementia, 
Epilepsy, Heart Failure, Hypertension.

Risk 
factors

Risk 
factors

Risk 
factors

Risk 
factors

Risk 
factors

Risk 
factors

Initialising the cohort 
model



Example ïprogression to 
frailtyé
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High or very 
high frailty

DeathsProgression

Case finding

MDT case 
management

At risk of 
progression

Multiple & 
complex 
needs

wƛǎƪΧ

D
e

a
th

s

Deaths

c.6,800c.32,800

c.8,500

Note: figures for 2018, source: Surrey 
Downs whole population cohort model

c.970pa

c.310pa
c.570pa

c.310pa

c.680pa



140.4

67.6

62.4

57.2

10.4

20.846.8

306.8

Numbers progressing to high & very high frailty pa (2018)

Insights ïcohorts at risk 
of progression
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Highest impact will come from 
focusing on cohorts with high 
numbers and high rates of 
progression, i.e. moderate frailty & 
ŎƻƳǇƭŜȄκƳǳƭǘƛǇƭŜ ƴŜŜŘǎΧΦ

2753.74

16404.49

5717.19

5993.04

896.01

390.09

670.39

8550.02

Cohorts at risk of progression (2018)

Moderate frailty

Respiratory conditions

Cardiovascular disease

Diabetes

Serious & enduring MH needs

Neurological conditions

Dementia

Multiple conditions



Workforce transformation
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The workforce 
transformation story
ÅSWiPeis a framework for strategic workforce planning that relies on a 

population health led approach and a strong alignment to service 
transformation;
ÅDeveloped over the past 4-5 years and applied at all levels of system 

planning from STP/ICS to Primary Care Networks and across workstreams.
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1. Population 
health driver

2. Care 
function 
delivery

4. Service 
transformation 

goals

3. Skill mix 
requirements

5. Workforce 
Futures (the ΨBΩ)

6. The Ψas-isΩ 
workforce (the ΨAΩ)

7. The 
workforce plan 
(the ΨAΩ to ΨBΩ)

8. Workforce training 
and development

10. Monitor & 
evaluate

9. Leadership 
& engagement



Application ïthe General 
Practice workforce simulator

What strategies should we employ to achieve the 

requisite workforce for General Practice in the future 

and how does that translate into recruitment, retention 

and workforce development plans?

It answers this question using a whole-practice, skill-level 

perspective, whilst also retaining the ability to monitor progress 

toward specific targets for wte GP capacity.
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What does the simulator do?

ÅIt uses wte workforce data from NHS Digital (adjusted for missing 
practices) for September 2017 for a specific CCG;
ÅLǘ ΨǎƘŀǇŜǎΩ ǘƘŀǘ Řŀǘŀ ƛƴǘƻ ǎƪƛƭƭ ƭŜǾŜƭǎ ŀƴŘ рȅǊ ŀƎŜ ōŀƴŘǎ ǘƻ ƛƴƛǘƛŀƭƛǎŜ ŀ 

system dynamics model;
ÅIt requires a user input that describes the wte requirements at each 

skill level at a specified date in the future;
ÅIt simulates the required replacement or additional workforce at 

each skill level and in each year to 2031, including the requirements 
set in the previous step;
ÅIt enables the end user to explore the impact of different policies on 

achieving the future wte requirements including, for example, the 
balance between recruitment and upskilling, the recruitment of GPs 
from overseas and retention strategies.
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Model interface pages
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1. Home:set your wte targets by skill level (and 
ǘƘŜ ǎǇƭƛǘ ōŜǘǿŜŜƴ Dtǎ ǾΩǎ !btκ!/tύ ϧ ǾƛŜǿ ƘƛƎƘ 
ƭŜǾŜƭ ƻǳǘǇǳǘǎ ŦƻǊ ǿǘŜ ŎŀǇŀŎƛǘȅ ŎƘŀƴƎŜǎΧ

2. GP strategies:explore the impact of different 
ǿŀȅǎ ǘƻ ŀŎƘƛŜǾŜ ǘƘŜ ǊŜǉǳƛǊŜŘ ŎƘŀƴƎŜ ƛƴ Dt ǿǘŜΧ

3. Wider workforce:decide on any improvements in 
the retention of the wider workforce and on 
ǇǊŜŦŜǊŜƴŎŜǎ ǘƻǿŀǊŘ ǳǇǎƪƛƭƭƛƴƎΧ

4. Annual outputs:view and 
extract annual wte targets to 
achieve the model outputs for 
each skill level and for 
ǊŜŎǊǳƛǘƳŜƴǘ ǾΩǎ ǳǇǎƪƛƭƭƛƴƎΧ



An example (step 1)
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This CCG has set a goal for the wte 
workforce by skill level, as shown in 
the middle column opposite, with the 
target year for achieving this set for 
2022 except for the Autonomous skill 
level, where the target is 2020;

From an initial 57/18/25 split for GP 
partners, salaried and ANP 
contributions to the Autonomous skill 
level workforce, the CCG has set a 
future spilt at 50/20/30.

The model 
simulates the 
outputs for GP 
wte opposite:



Step 2 ïGP strategies
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The CCG then decides on three 
strategies to increase the GP 
workforce:
1. That 5 GPs from overseas 

will be recruited in three 
consecutive years from 
2018 to 2020.

2. That there will be a gradual 
increase in the number of 
Registrars being trained 
and retained locally, rising 
gradually from 1 or 2 new 
Registrars a year initially up 
to 5 in the medium term.

3. That there will be a 10% 
improvement in retention.

1

3

2



Step 3 ïmodel outputs
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What will progress in 
growing our GP wte 
look like? 

Where will new 
GPs from from 
(local, out of CCG 
or international)? 

What does our 
recruitment and 
workforce development 
requirements look like 
each year?



System transformation
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Non-elective admissions, 
including changes in 

length of stay

Local care functions ςimpacting on the urgent care system

Model outputs can be translated into capacity, 
workforce and indicative costs for care functions to 

achieve the desired shift in care

Pre-hospital 
urgent care

A&E
Proactive/MDT 

working in GP clusters

Population health and 
demand drivers

Local Care system dynamic model

Local care model 
outputs

Acute sector 
outputs: 

A&E/NEL/OBDs

Å Case finding
Å Community Frailty 

Assessment
Å Integrated Reactive Care

Å Access to General Practice
Å See & Treat
Å Clinical Assessment Service
Å Urgent Treatment Centres

Å ΨIƻƳŜ ǘƻ ŀǎǎŜǎǎΩ 
pathways including 
admissions avoidance 
& early discharge



ÅLocal analysis plus input from an initial group of stakeholders to:

īArrive at a consensus about the demand drivers for the four

PODs;

īDevelop a range of implementation profiles for each of the

different care functions or service transformation plans grouped to

map onto one or more of proactive case finding; integrated reactive

care; pre-hospital urgent care; integrated discharge; or planned

care solutions;

īAgree assumptions about impact , with scope for testing and

scenario building.

ÅThese are captured in a separate document that can be updated as new

intelligence of evidence emerges.

Local Care system dynamic model



The model interface provides the environment in which to explore the 
requirements in local care (the example below covers the pre-hospital 
urgent care pathway) & the impact on POD activity (e.g. A&E)...

Itôs not all about the wiringé

The impact of local care, 
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