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The integration challenge

• The distinctives of System Dynamics

• Navigation through the integration challenge

• Workforce planning example



The contribution of SD
• System Dynamics modelling is the ‘tool of choice’ when:

✓ The scope of an issue is ‘strategic’ rather than operational or 

tactical;

✓ The importance of variability or tracking individuals within a 

system is low;

✓ The number of entities is large;

✓ When control over the system is exerted through rates rather 

than queues;

✓ When timescales are relatively long;

✓ 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
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Core
FriendsAssociates

Wider system

The KID and other 
relevant datasets

Shared Health and Care 
Analytics board

STP/ACS Clinical and Strategic
leadership groups

Website and other communication approaches to keep people connected and to make 
the work of the CoP accessible and user-friendly

Expertise and coaching 
in SD modelling



The Critical Appraisal framework –
positioning SD modelling

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

Out of scope

Out of scope

Out of scope

Hybrid approaches

Base 1

Home run?

Base 3

Base 2

‘Hit’



1. Population 
health driver

2. Care 
function 
delivery

4. Service 
transformation 

goals

3. Skill mix 
requirements

5. Workforce 
Futures (the ‘B’)

6. The ‘as-is’ 
workforce (the ‘A’)

7. The 
workforce plan 
(the ‘A’ to ‘B’)

8. Workforce training 
and development

10. Monitor & 
evaluate

9. Engagement

Navigating the integration 
challenge



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:
• Population health needs are 

changing;
• Services are being re-

modeled;
• The settings where care is 

delivered are evolving.

N
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d
s 
→

Intervention →

The care function cube: 
cohorts, care & context
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Numbers progressing to high & very high frailty pa (2018)

Highest impact will come from 
focusing on cohorts with high 
numbers and high rates of 
progression, e.g. moderate frailty & 
complex/multiple needs….

1,553

9,558

3,118

3,458

602

222

373

4,659

Cohorts at risk of progression (2018)

Moderate frailty

Respiratory conditions

Cardiovascular disease

Diabetes

Serious & enduring MH needs

Neurological conditions

Dementia

Multiple conditions

Identifying the true longer-
term drivers of cost



Support to 
self care

‘Anticipatory’ 
care

Assess & 
treat

Assess & 
access

Crisis or 
exacerbation of 

need

Treat and 
discharge

Reducing the 
risk of crisis

Reducing levels of 
ongoing need for 

support

Responding to 
minor crisis within 

local resources

A&E

Admission 
avoidance

Admission to 
hospital

DischargePopulation with 
need for ongoing 

support

Demographic 
drivers

1
2 3 4

Urgent Care Transformation:
1. Immediate assessment and professional referral to 

the right care in the right place, first time.
2. ’See and treat’ across a range of services.
3. Diversion from admission through step-down 

services or direct booking of ambulatory appt.
4. Discharge at the point of being medically fit with 

opportunities for recuperation, rehabilitation and 
reablement.

A care function map 
highlighting transformation



The contribution of SD
• The Kent Cohort model and derivatives, for example the  ‘progression 

to frailty’ modelling;

• The Local Care service transformation model developed in West Kent, 
calibrated to other areas;

• The CCG General Practice workforce simulator developing in 
Lincolnshire, calibrated to other other areas.

Population 
health models

Service 
transformation 

models

Workforce 
transformation 

models

Different timescales – some potential for combining – critical consideration is 
transparency, relative simplicity (complexity emerges rather than being inherent) 

& maintaining the horizontal thread through a common set of language.



Planning for a sustainable 
workforce in General Practice 



What does the simulator do?
It uses wte workforce data from NHS Digital (adjusted for missing 
practices) for September 2017 for a specific CCG;

It ‘shapes’ that data into skill levels and 5yr age bands to initialise a 
system dynamics model;

It requires a user input that describes the wte requirements at each 
skill level at a specified date in the future;

It 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;

It 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.



1. Home: set your wte targets by skill level (and 
the split between GPs v’s ANP/ACP) & view high 
level outputs for wte capacity changes…

2. GP strategies: explore the impact of different 
ways to achieve the required change in GP wte…

3. Wider workforce: decide on any improvements in 
the retention of the wider workforce and on 
preferences toward upskilling…

4. Annual outputs: view and 
extract annual wte targets to 
achieve the model outputs for 
each skill level and for 
recruitment v’s upskilling…



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:



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



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?



mailto:peter.lacey@thewholesystem.co.uk
https://www.thewholesystem.co.uk/systems-thinking-modelling/hosted-online-models/general-practice-workforce-simulator-demonstrator/

