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1 The fundamentals of the model 

The Framework model for Dementia provides a learning environment that reflects the 
priorities in the National Dementia Strategy.  It has been developed through engagement 
with a wide range of clinicians, managers and front-line staff in a number of locations 
and builds on WSP’s extensive experience in strategy development and implementation 
in Mental Health services and health and social care over many years.  It is underpinned 
by extensive review of the evidence and is informed by a wide range of local examples 
of what works.  It therefore reflects the combined understanding and knowledge of the 
service that we all strive to deliver for people with dementia – what we have done is 
simply to reflect this in a framework model. 

The framework model is based on a typical population of 400,000 (i.e. demographic 
profiles that match the English average).  At its core is a population dynamic that 
matches the expected incidence and prevalence of dementia, but which in addition 
distinguishes between those who are diagnosed and are therefore known to services 
and those who are not.  This is fundamental to the subsequent modelling of impact on 
services and resource uptake, which is based on the benefits of diagnosis and early 
intervention. 
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The core of the model is illustrated above, where: 
• Incidence is the point in time at which an individual would be recognised as 

acquiring dementia, although as this is a progressive condition and dementia 
onset is not sudden there is always a delay in this being recognised, or 
diagnosed.  Incidence, by definition, can only therefore occur at this point in 
the system. 

• Many people will remain on the pathway without a formal diagnosis as is well 
illustrated by the published data on the ‘diagnosis gap’, where (on average 
for England) only 38% of people with dementia will have a diagnosis and 
therefore be in one of the ‘stocks’ in the top part of the diagram, whilst the 
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remainder remain in the bottom three boxes as their condition develops.  
This means they will have less access to services that are appropriate and 
sensitive to their needs.  This results in higher risk factors and greater use of 
health and social care resources. 

The rest of the model structure takes a pathway approach to potential movement in and 
out of different parts of the system based on known rates per 1,000 population – but 
always reconciles this back to the underlying population dynamic.  The key elements or 
sectors within the model are: 

• Rates of access into hospital, where outcomes, for example whether 
someone has a prolonged hospital stay or is discharged to a care home, will 
be partly dependant on someone with dementia being appropriately 
diagnosed as well as there being in place an effective and appropriately 
scaled liaison psychiatry service; 

• Rates of access into specialist mental health inpatient care where outcomes 
such as subsequent admissions to a care home is partly dependant on the 
availability of specialist services in the community; 

• The necessary throughput in a Memory Assessment Service to secure the 
desired 70% dementia diagnosis gap, i.e. where 70% of the expected 
prevalence for dementia are included on a GP register; 

• Rates of access to standard residential care and EMI placements (either 
from standard residential care or direct from home) where early diagnosis 
and support to carers has been shown to delay subsequent admission to 
care home placements; 

• The balance of care that is provided at home with the consequent impact on 
social care and CMHT activity. 

These dynamic pathways within the model connect together and then work through to 
costs, a key output of the model.  These costs reflect assumptions relevant to each 
sector, using either bed day, tariff, contact price and/or the use and cost of anti-psychotic 
drugs. 

2 What does the Framework Model do? 

The model is designed to address a series of questions that arise directly from the 
National Dementia Strategy and the associated Implementation Plan.  It therefore: 

1. Quantifies the impact of a Memory Assessment Service and the expected activity 
underpinning this drive to early diagnosis. 

2. Identifies any increase in community support requirements including social care 
support and access to specialist mental health services. 

3. Reflects the impact of greater support to carers. 

4. Identifies the resource necessary, particularly in liaison psychiatry, to improve 
care in general hospitals and the impact of these improvements in terms of 
admissions, lengths of stay and destination on discharge. 

5. Identifies the resource necessary in care homes to improve quality of life. 

6. Identifies where, and with what impact, reductions in the use of anti-psychotic 
drugs can be achieved.  

7. Informs the challenge to workforce across the system. 

8. Assists in the development of joint commissioning strategies. 
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The model identifies three inter-related themes for development, each of which require 
the development of one or more areas of service.  They are grouped into themes as 
individual service elements within each theme are unlikely to be developed in isolation, 
whilst the priority given to each theme may result in a phased introduction at this more 
strategic level.   

The themes are: 
• The introduction of a Memory Assessment Services and associated ‘wrap-

around’ services including support to carers and community care and 
support, including the review and management of anti-psychotic drugs;  

• The development of improved specialist liaison services in hospital and the 
associated community based response teams; 

• The development of improved support in care homes, including the review 
and management of anti-psychotic drugs. 

It then provides an indication of the costs for each part of the system, as well as 
aggregating these into health and social care costs and benefits. 

3 How can the model be used? 

3.1 Stand alone 

You can use the model with the associated presentation material and workbook 
(Appendix 1) as a ‘stand alone’ demonstrator of the overall dynamics and inter-
dependencies of the dementia system.  In this instance you should use the generic 
briefing material provided alongside the model with a group of stakeholders in the local 
system and work to complete key sections of the workbook, also provided with the 
model.   

To achieve this you will need to familiarise yourself with the model interface and 
navigation buttons and get used to inputting different assumptions to gain an insight of 
the comparative outputs.  The ‘help’ buttons and instructions on the model interface will 
help with this. 

The benefits of using the model in this way include: 
• Generating debate about the strengths and weaknesses of your own local 

system; 
• Seeing how addressing these relative strengths and weaknesses might be 

addressed and with what balance of impact for health or social care through 
creating scenarios with the model; 

• Exploring ‘what-ifs’ that reflect local priorities for service development to see 
to what extent and over what timescale financial benefits can be achieved. 

In using the model in this way you will in effect be ‘role-playing’ with outputs informing 
the development of a joint understanding of how the system works, whether or not it is 
fully reflected in the model – agreeing that something local is different from the way it is 
represented in the model is still a useful point of agreement.   

You should not expect precise financial or capacity outputs from the model used in this 
way, although knowing that it reflects the needs of a typical population of 400,000 will 
help you scale the local challenge and provide a ‘sense check’ for any local assumptions 
about savings that might have been made. 
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3.2 Calibration 

For this mode of use you would have to engage with WSP to re-calibrate the model to a 
range of key local assumptions and data items, including: 

• The local demographic projections (which WSP would source from ONS) and 
the current dementia diagnosis gap; 

• The size and cost of the care home sector, with particular reference to 
residential or nursing EMI places; 

• The underlying rate of hospital admissions for >65s from which an estimate 
of the number with dementia will be made based on published evidence; 

• Current capacity and unit costs within the specialist mental health service. 

A full list of the suggested data items is contained in Appendix 2 and the time input 
envisaged by WSP to support you in undertaking this work is outlined in Appendix 3. 

The added benefits of undertaking this additional calibration include: 
• Engagement and facilitation, including a bespoke half day workshop to 

receive briefing on the model during which you and other local stakeholders 
will gain a better understanding of the model architecture; 

• A realistic impact assessment of intended strategic decisions in terms of 
capacity and financial costs and benefits for both Local Authority and Health 
commissioners. 

3.3 Engagement and networking 

With version 2 of the Framework Model WSP has launched a learning network which will 
be free of charge for one year for any locations buying into the calibration option.  This 
enables people to share good practice and will, over time, enhance the quality of data 
assumptions that can be made to inform the modelling. 

Published evidence of what works is limited, although good quality case studies that can 
be shared are of invaluable benefit to other localities, and it is this that we want to 
encourage.  For subsequent years, there will be an annual membership fee of £1,950 
which will fund the necessary support and development of the network 

3.4 Full engagement 

Beyond a simple calibration there are a range of support options in both modelling and 
strategic and partnership development support.  WSP have a wide range of experience 
in strategy development and implementation in Mental Health services, using the 
modelling tools to support this activity.  A conversation with one of the senior WSP 
consultants noted at the end of this document will enable these options to be explored. 

4 Working with WSP 

4.1 What we aim for 

The Whole Systems Partnership strives at all times to be: 
1. Genuinely ‘leading edge’ in our understanding and interpretation of key policy 

drivers and their implications for strategic thinking and planning. 
2. Overtly ‘challenging’ in the application of this knowledge. 
3. Taking a systemic and ‘whole system’ view of issues in order to ensure 

sustainable solutions. 
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4. ‘Engaging’ of all stakeholders party to delivering meaningful change, building 
understanding and knowledge. 

5. Building on and contributing to an understanding of what works by acquiring 
knowledge of ‘sites’ of significance and best practice and in applying research. 

6. Dedicated to supporting clients to deliver improved outcomes for individuals and 
local communities. 

7. Ensuring that recommendations arising out of our work are set in a contemporary 
context, that they empower individuals and communities and are achievable and 
sustainable. 

8. Bringing the different and wide ranging skills and experience of the Partnership to 
bear in meeting the needs of clients. 

9. Adopting processes in our own work that seek transformational change and 
adaptive learning. 

10. Ensuring the highest standards of personal and corporate diligence in all matters 
relating to our relationship with clients. 

4.2 What people say 

I am using your Whole Systems Modelling report for the Dementia model to help me in this.  Can I first 
say how  fantastic  I have  found  the  report.    It  is  very  clear and easy  to understand,  and  really does 
provide all the info I need to work on my write up.  NHS Brighton and Hove 

The scenarios and forecasts modelled by the Simulator are impressive.  Also impressive was the process 
of development with its combination of facilitated workshops and the use of Critical Friends.  There are 
many excellent lessons to be learnt from the approach taken by WSP.  NHS West Midlands 

Thank you for your  incredible contribution to the development of the Joint Commissioning Framework 
for Mental  Health.    It  is  clear  that  your  skills  and  the  process  you  facilitated,  together  with  your 
comprehensive understanding of both the Political, Social and Health  imperatives has provided a  firm 
foundation for us to develop as a world class mental health service.  Cheshire County Council 

You have made tremendous efforts over several months to tackle a very challenging piece of work in a 
rigorous  and  in‐depth  manner.    We  appreciate  the  care  you  have  taken  to  ensure  inclusivity  by 
investigating  the  complex  issues  involved  from  the  perspective  of  all  concerned,  including 
commissioners, providers and  service users and  their carers and  families.   Bradford health and  social 
care community 

I am really pleased with the work we have done and delighted with the model provided and the power it 
gives us to identify how different assumptions will work through in terms of bed capacity.  It has been 
very good working with you on this and I am assuming there will be a continuing link through the joint 
work with the local authority.  Central and Eastern Cheshire PCT 

Thank you  for sending through the draft report which  is very comprehensive and  I think not only tells 
the story of the project but really demonstrates the actual and potential of the model. You have also 
made what is a complicated subject into a very interesting and easily digestible read.  National End of 
Life Programme 
We  have  worked  with WSP  over  two  years  on  our  reablement  work  programme.  Their  approach 
ensured  the  full engagement of a number of Councils and  facilitated consensus building. The  specific 
work  on  the  capacity  modelling  tool  enabled  Councils  and  their  partners  to  understand  systems 
modelling and  how  to  apply  it  to  the  development  of  their  service.  The  feedback  from participating 
council has been very positive and importantly has helped them to better understand their service and 
the impact that specific changes would have. It has also helped them to better understand gaps in their 
current knowledge and  led to data development actions as well as operational changes. The resulting 
refinement /  improvement of  their operating model has helped a number of participating councils  to 
realise cashable and non cashable efficiencies.  Vicky Poole, Social Services Improvement Agency, Wales 
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The workforce team at NHS East Midlands strives to match the capacity and capability of the workforce 
to  the needs of  the  individual patient along  their whole care  journey.   This  journey  invariably crosses 
organisational  boundaries  and  involves  a multitude  of  carers.  To  cope with  this  complexity  and  to 
provide  a  true  evidence  base  for  strategic workforce  decision making  it was  decided  that  a whole 
system approach would be taken. To this end the team have worked with Whole Systems Partnership 
(WSP) for the last four years and have found them to be an ideal partner.   
Their particular strengths are: 

• The ability to research the subject area, build on 
existing knowledge and understand the issues for 
health and social care 

• The ability to explain a whole system approach simply 
and with great clarity making it relevant to any 
particular problem or situation 

• The ability to get true engagement with clinicians so 
that they can explain what they do and how they 
might do it better 

• The ability to listen and work with a variety of 
stakeholders from a range of organisations and 
professional backgrounds and get the sense of a 
shared end product 

• The ability to absorb the issues and translate that into 
a model and then refine it through engagement 
without losing their audience because of the 
technicalities  

• The technical knowledge of whole systems modelling 
and the ability to impart that knowledge to others at 
the level that is appropriate 

• The ability to work with other agencies for example 
with Skills for Health in the use their functional map 
and competency based approach to the workforce 

• A commitment, loyalty and a true desire to improve 
patient care. 

The key result areas have been:‐ 
• The development of a shared 

understanding and ownership 
of what needs to happen to 
produce workforce 
transformation 

• A methodology for 
understanding the workforce 
change if you shift care from 
hospital to the community e.g. 
Long term neurological 
conditions 

• A methodology for examining 
the effect of policy changes on 
workforce requirements e.g. 
increasing home births and 1:1 
care in Labour 

• A methodology for 
understanding the effect on 
teams and specific staff groups 
of major reconfigurations of 
care e.g. major trauma, stroke 
and cardiac care 

• An understanding of how 
knowing the optimum 
workforce requirement can 
help to cost the service e.g. End 
of Life care 

• A tool to estimate the change 
in level of GP trainees needed 
to provide the required 
workforce of the future. 

 
Thanks  to Whole  Systems Partnership  this approach now  forms  the basis of workforce planning and 
strategic decision making both regionally and within our five local health communities  
Trish Knight, Deputy Director of Workforce, NHS East Midlands 
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I recently engaged Whole Systems Partnership (WSP) to undertake some work in modelling the 
workforce requirements of a new acuity based model of service provision planned in a local Trust – with 
a view to developing an understanding both of the financial implications and any educational 
requirements of the new workforce.  The new service model was not particularly well defined and there 
was no‐one within the local health system who had either the time or sufficient level of skill to do this 
work.  The work carried out on our behalf by WSP 

• Was delivered on time 

• Succeeded in engaging a wide range of stakeholders who were initially sceptical and had little 
understanding of what we were trying to achieve, or why 

• Is ‘owned ‘ by major stakeholders 

• Involved a level of technical modelling expertise that we could not have undertaken internally 

• Will make a significant contribution to the implementation of the new service model 

• Has clarified thinking in a number of complex areas – not all solely concerned with workforce 

• Has provided a modelling approach that we can adapt and use in other service areas of the Trust 
as implementation of plans progresses. 

Helen Smith, Associate Director, Workforce Strategy, NHS Yorkshire and the Humber 
The balancing of the ability to undertake whole systems analysis, improve one’s understanding of the 
impact of interaction, redesign to take account of a range of factors, and implement to plan has been 
very successful.  Without the underpinning of the systems modelling the Care Trust Plus achievement of 
significant redesign projected improving outcomes and delivery efficiencies would not have been 
achieved.  We have enjoyed and learnt from the experience.  Geoff Lake, Director of Integrated 
Commissioning, NE Lincolnshire CTP. 
I have been  fortunate enough to be a member of an observing team  (RIGHT project) that reviewed a 
consultancy  exercise  for  Cheshire  council  by  WSP.  There  are  number  of  observations  which  are 
summarised below in relation to this example: 
Firstly, when modelling integrated systems with multiple stakeholders it is important to strike a balance 
between  consensus  and  accuracy.   While most modelling  practitioners  pay  significant  attention  to 
detail,  we  find  this  could  be  detrimental  to  the  consensus  between  the  varied  stakeholders. WSP 
workshop  based  practice  was  a  good  catalyst  in  striking  such  a  balance  by  developing  consensus 
amongst the stakeholders and use of System Dynamics to capture the spirit of the system without the 
need to go for deeper details. 
Secondly, as  the model was developed with  inputs  from various  stakeholders  this helped  in boosting 
their  confidence  in  the model and propagated mutual understandings of critical  linking points within 
and between the different nodes of the integrated care network. 
Thirdly, and was stated by the stakeholders themselves that the skills of the modellers in facilitating and 
bringing  the groups  together was  integral  to building  their belief  in  the model.   This  is an  important 
lesson which means to build "useful" models does not only require good modelling skills but also good 
stakeholders' management skills which were evident in this exercise. 
Finally,  although  this  exercise  has  resulted  in more  insights  and  a  clearer  picture  to  the  disparate 
stakeholders, and whilst this might not have been one of the requirements, the modelling plan needed 
some strategies to build more detailed models for detailed service design. 
Tillal Eldabi, Brunel Business School 
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Appendix 1:  Workbook for ‘stand alone’ use of the model 
The interface with the model in its generic form is based on alternative assumptions about the scale of impact from certain interventions and 
exploring the relative size and timing of these interventions.  To use the model in this form it is therefore important to come to a local consensus 
about these assumptions – what is realistic, or illustrative, of your own situation?  The follow template will help you to understand and apply these 
assumptions.  In each case the briefing material that is provided in OHP form provides more detail about the meaning and inter-actions of the 
different parts of the Framework Model. 

1 Memory Assessment and Carer Support 
Assumption Default Comment Local assumption & rationale Learning or observation 
Optimum additional 
referrals to MAS service 

1,300 = the number of 
additional referrals to a 
MAS service necessary to 
lift the underlying 
dementia diagnosis gap 
from 38% to 70% over a 
3-5yr period. 

This assumption can be 
reduced or increased to 
test the sensitivity of the 
model to dynamic of early 
diagnosis and support. 

  

Percent of MAS 
assessment with positive 
diagnosis 

80% This high level of 
appropriate referral 
requires pre-work by GPs 
or other referrers, 
alternative assumptions 
will test the overall 
capacity requirement 
within the MAS. 

  

Percent reduction in 
hospital admissions 
through MAS support at 
home. 

33% There is little hard 
evidence for this 
assumption so exploring 
sensitivity, particularly for 
lower success rates, 
would be instructive. 
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2 General acute liaison and rapid response 
Assumption Default Comment Local assumption & rationale Learning or observation 
Profile for implementation 

0% to 100% over 3 years 
from 2011/12 

Were a liaison service to 
be already in place, 
though sub-optimised, 
you should make a 
judgement (scale of 1-10) 
about the extent of 
optimisation and the 
profile of implementation 
and adjust the appropriate 
graphical interface in the 
model. 

  

Percentage of general 
acute admissions diverted 

25% 

The effectiveness of 
hospital diversion needs 
to be tested locally and 
the sensitivity of this 
assumption understood. 

  

Percentage of specialist  
MH acute admissions 
diverted that are suitable 
for rapid response and 
intensive home treatment 

66% 

Of the diversions 
generated above the 
default assumption is that 
two thirds should be seen 
by a rapid response or 
IHT service. 

  

Percentage of general 
acute dementia clients 
discharged early after 14 
days 75% 

This reflects the 
expectation that currently 
a stay in hospital for over 
14 days for someone with 
dementia is unlikely to be 
appropriate in 75% of 
cases. 
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3 Care home in-reach services 
Assumption Default Comment Local assumption & rationale Learning or observation 
Profile for implementation 

0% to 100% over 3 years 
from 2011/12 

Were an in-reach service 
to be already in place, 
though sub-optimised, 
you should make a 
judgement (scale of 1-10) 
about the extent of 
optimisation and the 
profile of implementation 
and adjust the appropriate 
graphical interface in the 
model. 

  

Extended weeks to need 
for an EMI funded place 

26wks 

This applies to people 
with a diagnosis over 
against anybody without 
and reflects an extended 
period of lower level 
support in a care home 
before EMI care is 
needed. 

  

Percent reduction in adm 
to hospital 33% 

This assumes an impact 
on hospital admissions 
from effective care home 
in-reach. 

  

4 Community contacts and support 
Assumption Default Comment Local assumption & rationale Learning or observation 
CMHT contacts 4 pa for early stage 

16 pa for mid stage 
8 pa for late stage 

This assumes that the 
most challenging stage 
for managing dementia is 
in mid-stage. 

  

Home care support 8 hrs pw on average for: 
10% of early stage 
20% of mid-stage & 
40% of late stage. 

This reflects the growing 
levels of need for social 
care and support as the 
condition progresses. 
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5 Financial assumptions 
Assumption Default Comment Local assumption & rationale Learning or observation 
Costs of in-reach service £450k These costs are ‘budget’ 

costs estimated from the 
referenced work by 
Banerjee for the extra 
costs of MAS and ‘wrap-
around’ care during early 
stages of dementia. 

  
Costs of MAS £780k   
Costs of liaison service £360k   
Costs of voluntary sector £0k   
Costs of home care £480k   
Cost of CMHT £600k   
Cost per CMHT contact £120 

Analysis should enable a 
local figure to be identified 
in each of these cases. 

  
Cost of 1 hr of home care £15   
Average acute tariff for 
>65 unscheduled care £2,140   

Cost per day of specialist 
organic bed £282   

Net cost of residential 
EMI placements pw £346   

Net cost of res care pw £292   
Cost per patient for 
IHT/RR £1,090   

Cost of antipsychotic 
drugs per person per day 77p   
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Appendix 2:  Calibration data 
The data identified here would be a basic requirement for WSP to be in a position to 
develop a simulation tool that reflects the overall shape and size of your local system, 
from which further experimentation can proceed.  Any information in brackets is not 
essential for initial calibration but may improve estimates of impact were it to be available.  
The support necessary from WSP to undertake this calibration is outlined in Appendix 3. 

 

Local data requirements for 
calibration: 

 

Total number of >65 unscheduled 
admissions from which to derive an 
estimate of the numbers of general 
hospital admissions of people with 
dementia based on expected 
prevalence and/or actual local evidence, 
(broken down if possible for admission 
from home or from care home and for 
discharge destination). 

 

The coverage of general hospital liaison 
services (referrals by diagnosis, what do 
they achieve, destination on discharge, 
referrals to other MH services etc) 

 

What is the capacity and baseline 
activity in terms of admissions and 
length of stay for specialist inpatient 
beds for people with dementia? 

 

What is the current nature of community 
specialist mental health services – rapid 
response, intensive home treatment and 
CMHTs – in terms of activity, caseload 
etc for people with dementia? 

 

What is the service model for MAS, 
what activity is undertaken with what 
success rate, i.e. diagnosis? 

 

The number of people in care homes in 
total and with dementia based on 
expected prevalence and actual local 
evidence. 
The proportion of self funders in care 
homes locally. 
The nature of any specialist care home 
in reach service, capacity, coverage, 
activity and impact. 
(The number of people with dementia in 
receipt of generic homecare or 
specialist homecare.) 

 

What is the local prescribing rate for 
anti-psychotics for people with 
dementia, where are they prescribed i.e. 
community or care home and at what 
cost? 
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Appendix 3:  WSP support to local calibration 

1 Requirement  

NHS and Local Authority organisations are working to implement the National Dementia Strategy 
through local analysis of service use and costs, and the development of local strategies and 
implementation plans.  There is a need, however, to explore how implementation of the National 
Strategy might impact on future costs and service uptake.  The WSP framework dementia model 
has been developed in response to this need.  It is the product of many years of consultancy in 
mental health services and an equal period of developing systems models.  The current framework 
model has been specifically developed through engagement in North East Lincolnshire Care Trust 
Plus and the Sussex Dementia Partnership.   

The generic model provides insight into the dynamics of a local system based on a typical 400,000 
population.  This can be easily scaled to give an initial indication of the impact in any given location 
– this short paper describes how we would best go about this in a way that also enhances local 
partners understanding of the potential for different services to be impacted. 

2 Approach  

A brief support package would involve populating the framework dementia model with local 
population, prevalence and needs data together with a scaling of hospital and care home 
admissions to give a forecast over the next ten years of the impact of demographic change on the 
number of people with dementia at early, mid and late stage who are diagnosed and undiagnosed 
and a baseline for potential additional costs for key services.  This represents the ‘do nothing’ 
scenario in terms of people, needs and potential costs.  The outputs from this work would be 
shared at an engagement event with local stakeholders.  

In addition, at a half day engagement event attendees would be introduced to the full framework 
model, the service interventions modelled and the outputs derived.  There would be opportunity for 
attendees to become familiar with the model and to test out for themselves the impact of changing 
key assumptions on the model outputs. 

The locally calibrated framework model would be made available on CD together with simple 
briefing material in OHP format and a short report on the engagement event.  This would enable 
sharing with colleagues who may wish to undertake further familiarisation and testing out of 
assumptions.  This would provide a locality with learning about their local population with regards to 
dementia and resource use in the future as a result of demographic change; an introduction to the 
framework dementia model and how it operates; and to systems dynamic modelling as an 
approach.  This would provide a useful platform for more detailed modelling of dementia at a local 
level in the future.  

3 Input and costs 

It is estimated that this work would take 4 consultant days to calibrate the model for key 
local data items and to run a half day engagement event.  The support package would 
therefore be charged at £2,950 +VAT and expenses.  
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Appendix 4:  The distinctives of systems modelling 

3.1 Models and simulation to support decision making 

There are different ways of categorising and understanding the modelling and simulation 
approaches available to health and social care.  Brunel University recently identified 28 
different techniques that are commonly applied in industry that may have application in 
health and social care given the right understanding and skills1.  These were described in 
categories of: 

• Problem structuring approaches including, for example, soft systems 
methodologies; 

• Conceptual modelling including flow diagrams and influence diagrams; 

• Mathematical or statistical modelling including markov modelling2; 

• Simulation approaches including discrete event and system dynamics 
approaches. 

The primary purpose of using any modelling or simulation approach is clearly to support 
decision making.  It is therefore fundamental in making a judgement about the use of 
different modelling approaches to determine the nature of the decisions to be made, the 
risks associated with making wrong decisions and the available time and resource to 
inform this decision making process.  Decisions emerging from modelling approaches are 
also typically implemented in a variety of different ways; either by individual managers or 
practitioners or through concerted effort across a system where to make the desired 
impact requires concerted effort by a range of individuals and organisations.  All these 
factors will influence the selection of an appropriate approach or approaches in any given 
situation. 

3.2 System dynamics 

System dynamics has been defined as "the investigation of the information-feedback 
characteristics of systems and the use of models for the design of improved organisational 
form and guiding policy".  System dynamics is therefore a method for studying the world 
around us with the main concept being to understand how all the objects in a system 
interact with one another.  A system can be anything from a car engine, to a bank 
account, to a health economy.   

The objects and people in a system interact through "feedback" loops, where a change in 
one variable affects other variables over time.  What System Dynamics attempts to do is 
understand the basic structure of a system and therefore understand the behaviour it can 
produce.  Fundamental to a systems approach is to recognise that improving the 
performance or changing the characteristics of one part of a system will have limited 
positive benefit, and can sometimes even have negative effect, without these changes 
being understood in the context of their relationships to other parts of the system and to 
the overall purpose of the system under investigation. 

The Brunel work describes the type of circumstances in which system dynamics 
approaches are best used as being at policy and strategic levels, and being “particularly 
useful and suitable to study systems where a dynamic behaviour is apparent over time 
and therefore a continuous, time-related analysis is needed.”  Undertaking a system 

                                             
1 Modelling and Simulation Techniques for supporting healthcare decision making.  RIGHT project (2008). 
2 A Markov chain is a statistically random process where a person or object status on the next point of a 
pathway is determining solely on the basis of their current state.  An example of the use of this approach 
can be seen in the NAO report on ‘The potential cost savings of greater use of home and hospice based 
end of life care in England (2008). 
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dynamics approach to support decision making will therefore require investment in time, 
expertise and the engagement necessary to properly align peoples understanding of 
complex systems.  People with the responsibility to implement change will then have been 
involved in understanding the current system and the significance that their own sphere of 
influence has on the system.   

Data requirements are less intense than comparable mathematical approaches, with any 
loss of precision made up for through informed clinical or professional judgements 
generated through the engagement process.  In areas where data is known to be sparse 
or unreliable this balance of system design, professional insight and understanding, local 
data and national benchmarks or good practice from elsewhere provide a sufficiently 
robust basis for the decisions being considered. 

The benefits from such an approach are typically realised through the engagement 
process in generating the best possible joint understanding of a system’s behaviour, and 
the impact of intended interventions.  A systems model provides an indication of the likely 
timing and scale of impact on a given system and provides the basis for ongoing learning, 
refinement of assumptions and the identification of key areas of performance within the 
system. 

3.3 Models and complexity 

Pitt et al 3 identify the risks of developing unnecessary complexity stating that “simple, 
accessible and well presented solutions are almost invariably more effective than complex 
and opaque models.  The role of models for visualisation, understanding and as a basis 
for shared dialogue is also important.”  This message can run contrary to a dominant 
belief that data and assumptions need to be precise and at the smallest level of 
disaggregation if the simulation tool to be developed is to have validity.   

A systems approach brings a balancing set of expectations and ‘beliefs’ that the behaviour 
of a system cannot be understood using a dominant reductionist approach and stresses 
relationships between elements within a system as being the key driver for system 
behaviour, and therefore requiring equal focus with data gathering and validation.  An 
example might be in the modelling of health needs where higher levels of need do not 
necessarily translate into greater access to healthcare (as would be assumed were a 
purely scientific approach applied) but that access is also determined by a whole set of 
relationships within a system, including qualitative issues such as cultural expectations. 

3.4 Current approaches to modelling in healthcare 

System Dynamics modelling is one of four broad areas that are receiving increased 
attention in the health and social care sector are: 

• Process improvement frameworks such as Lean Thinking, Six Sigma and the 
Theory of Constraints; 

• Discrete event simulation; 

• System dynamics approaches; 

• Predictive modelling of risk. 

The distinctives of a system dynamics approach will be to explore a complex set of 
relationships within a system where people or resources within that system are 
represented by ‘populations’ or cohorts.  ‘Average’ behaviour, albeit with the ability to 
reflect variation in these averages over time, is used to drive the system under 
investigation.  This is distinct from a discrete event simulation, which will start from the 
individual characteristics of each person or resource within a system.  A discrete event 

                                             
3 The potential for operational research, Pitt et al, British Journal of Healthcare Management, (2009) Vol 
15 No 1 pp346-351 
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simulation will therefore run on the basis of the individual decisions made by people within 
this system based on their allotted characteristics. 

The results of these two approaches can be very similar, although data requirements can 
be more significant for discrete event simulation and the learning environment created by 
each may have a different focus.  There are also increasing attempts to link different 
approaches and therefore gain benefit from different methodologies at different stages of 
understanding and solving problems.  It has long been accepted good practice to use 
problem structuring, soft systems modelling or influence diagrams as a precursor to more 
detailed mathematical or simulation approaches.   

3.5 System dynamics modelling and predictive modelling 

A further potential area of synergy between modelling approaches can be identified 
between system dynamics and Predictive Modelling techniques.  The latter is an approach 
pioneered by the Kings Fund and now available commercially through a range of 
providers.  It extracts data from different health care settings, associates this data with 
individuals, and then risk scores these individuals against the likelihood of a hospital 
admission in the next 12 months.  These approaches have been shown to provide 
statistically significant accuracy in such predictions and therefore form the basis of 
interventions for community nurses that are aimed at minimising the risk of hospital 
admission. 

The emphasis in this approach is therefore the predictive rather than the modelling 
element, with a focus on addressing potential risks at an individual patient level.  The 
issue being addressed (how do we identify those for whom an intervention might 
successfully avoid future escalation of need) is fundamentally different from the questions 
addressed in this report using a system dynamics approach (what interventions are most 
effective at a population level to improve health and minimise escalation of needs, with 
consequent impact on resource utilisation). 

Despite these differences there is significant potential for synergy between the 
approaches in that a system dynamics approach will inform the overall scale and priority 
of different approaches (including case finding as exemplified by predictive modelling) 
whilst also potentially benefiting from the additional intelligence about the segmentation of 
need within a given population.  There is therefore significant potential for predictive 
modelling and system dynamics modelling approaches to work in complementary ways 
within one health and social care system. 

Recent work to replicate the predictive modelling approach to the risk of escalating social 
care costs has been undertaken but has not been shown to be as statistically reliable as 
that for identifying the risk of hospital admissions.  Retaining and developing a system 
dynamics approach in areas where health and social care need to work closely together is 
therefore important and of significant benefit.  

 

 
Contact details: 

www.thewholesystem.co.uk  
peter.lacey@thewholesystem.co.uk or carol.cochrane@thewholesystem.co.uk  

mobile contact:  07834 209461 or 07889 602402 
Office:  01423 340585 (Fax 01423 340289) 

The Old Crown, Farnham, North Yorkshire, HG5 9JD 
 

 



WSP Framework Model uses and options 
for deployment (v2, January 2011)  

17 
www.thewholesystem.co.uk    Whole Systems Partnership © (2011) 

Copyright: 
The CD and its content, along with supporting material, are copyright of Whole 
Systems Partnership Limited © [2011].  All rights reserved. 
The redistribution or reproduction of part or all of the contents to any third party for 
commercial use or gain, whether by photocopying or storing in any medium by 
electronic means or otherwise is strictly prohibited. 

The commission of any unauthorised act in relation to the contents of this CD will 
constitute an infringement of copyright and may result in civil or criminal actions. 

By using the model and associated material on this CD you agree to comply with and 
be bound by these terms.  

 


