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Giving people a new 
perspective
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Simple tools & conceptsé.

1. Influence diagrams.

2. Stock and flow modelling.
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An influence diagram
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1. When we target traditional delivery 
models of care on areas of high need 
we encourage a culture of 
dependency.

2. A greater sense of dependency 
reduces a communities ability to 
cope and thrive.

3. ²ƘŜƴ ŀ ŎƻƳƳǳƴƛǘȅΩǎ ŀōƛƭƛǘȅ ǘƻ ŎƻǇŜ 
reduces, outcomes become worse.

4. When outcomes get worse the 
tendency to do more of the same is 
reinforced.
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This is a classic re-enforcing loop that will spiral ever downward.  It requires a different point of intervention, namely at 
ǘƘŜ Ǉƻƛƴǘ ƻŦ ΨŘŜǇŜƴŘŜƴŎȅΩΦ  LƴǘŜǊǾŜƴǘƛƻƴǎ ƻǊ ǿŀȅǎ ƻŦ ǿƻǊƪ ǘƘŀǘ ǊŜŘǳŎŜ ƭŜǾŜƭǎ ƻŦ ŘŜǇŜƴŘŜƴŎȅ ǿƛƭƭ ŦŜŜŘ ǘƘǊƻǳƎƘ ǘƘŜ ǎȅǎǘŜƳ 
and have the potential to reverse the downward spiral into a positive one, i.e. reduced dependency increases the ability 
to cope and outcomes resulting in the need for less targeting.  It may be counter-intuitive, but our current paradigm 
actually increases inequalities whilst a focus on a strength based approach will, over time, reduce them. 
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Stock & flowé
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Method selection
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ÅClients have lots of questions they want answering ïbut 
choosing the right solution is a challenge!

ÅWe are facilitating a Community of Practice in Kent, funded 
by the Health Foundation to óAdvance Applied Analyticsô 
with a focus on System Dynamics ïand they face this 
challenge daily;

ÅWe have therefore developed a ócritical appraisal 
frameworkô to help them choose the right approaché
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The questions we ask
The questions we ask are framed by what is, in general, an imperfect 
understanding of the issues we face.  We therefore suggest two sets of  
considerations in framing the questions we ask before proceeding to 
identifying the most appropriate modelling and simulation approaches:
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The context for the question:

1. When do we need an 
answer by?

2. What is the nature and 
quality of the data?

3. What level and type of 
skills are required to 
answer the question?

The purposeof the question:

1. ¢ƻ ǾƛǎǳŀƭƛȊŜ ŀƴŘ ǳƴŘŜǊǎǘŀƴŘ ǿƘŀǘΩǎ 
happening and stimulate new insights.

2. To (re-)design a (new) service & to 
understand impact within a system.

3. To test our assumptions about 
expected impact and establish a 
monitoring framework for change. 

!ƴŘΣ ŀǊŜ ŀƴȅ ƻŦ ǘƘŜǎŜ ƴŜƎƻǘƛŀōƭŜΧΦΦΚ
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Defining the question

ÅFrame the question you think the modelling needs 
to answer;

ÅIdentify a óhigh levelô list of model design 
specification, i.e.:
üOver what timescale should we model?

üWhat are the boundaries of the system we should look to 
model at?

ü²Ƙŀǘ ƭŜǾŜƭ ƻŦ ΨƎǊŀƴǳƭŀǊƛǘȅΩ ƻǊ ŘŜǘŀƛƭ ǎƘƻǳƭŘ ōŜ ƛƴŎƭǳŘŜŘΚ

üWhat supplementary questions would it be useful for the 
model to answer?
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The framework
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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
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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
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Combined or hybrid 
approaches

1. Integrated: two approaches used in one model, for example 
conceptualisation of falls model the infection model (both AB 
& SD);

2. Parallel:  building two models in parallel that óspeakô to each 
other, e.g. Hillington unplanned care (DES & SD)

3. Sequential:  a sequence of modelling approaches ïdo óxô 
before you do óyô, for example needing a quick understanding 
of the big picture before developing the detail e.g. Leeds (SD 
then DES)

4. Nested:  certain descriptive or diagnostic analytics is 
required, and often specified by the needs of a simulation 
model e.g. the emerging frailty model (SD informed by KID.
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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
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Using System Dynamics ï
some case studies
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A choice of case 
studiesé
1. Population health needs ïthe Kent whole 

population cohort model & the impact of 
preventative measures over time.

2. Service transformation ïcardiovascular services 
in Leicestershire and future workforce 
requirements.

3. Putting Trust in your model ïthe behavioural side 
of systems.
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Population health needs

ÅWe need to understand future levels of need within a 
population, e.g. for acute hospital admissions or social care 
at home ïa key question underpinning current STP 
planning across England;

ÅUse of an óactuarialô approach to ôpredictô future levels of 
need, including identifying high cost groups through 
regression analysis and applying age related population 
projections to óseeô the future;

ÅHowever, the nature of ageing, and therefore of health and 
care needs, for a given population changes over time 
(healthy life expectancy) and varies significantly between 
geographies (inequalities).
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Conceptualising the 
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
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Asking the right questions 
of the data

1. What population segmentation approach is appropriate so 
that people/cohorts progress through levels of need?

2. What evidence is there for cohort specific risk factors:
a. For movement between cohorts;

b. For access services.

3. What interventions, trends or preventive measures impact on 
2a?

4. What are the potential service transformation initiatives that 
would impact on 2b?

[Supported in this case by the Kent Integrated Dataset]
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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

A dynamic approach to 
population segmentation

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
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The model interface 
and scenario generator
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Changes in population health 
needs in response to prevention 

strategies Ą impact on service 
utilization rates
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The art of the possibleé.

ÅSmoking levels are falling, but what if we were 

to accelerate that reductioné..

ÅObesity levels are rising, but action is being 

taken and there is a growing public awareness 

of the risks, so what if these trends were 

reversedé..

ÅHypertension can be managed effectively with 

appropriate, low cost drugs, so what if this 

were extended across the populationéé
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The smoking example
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Translates into a 
moderation of the 
number of GP 
appointments for COPD

Benefits from 
reduced levels of 
smoking since 2001 
on the prevalence of 
respiratory disease
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Further efforts at 
smoking cessation
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The marginal benefit 
of accelerated 
efforts at smoking 
cessation from 2016

An equivalent impact on GP 
appointments for diabetes 
following a reversal of levels 
of obesityΧΧ
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Challenges for commissioning 
in the here and now
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ÅAre we tackling needs at the right time Ą reducing risk factors for 

medium to long term benefit;

ÅThe rising tide Ąóbaby boomersô are healthier than previous 

generations, but there are a lot of them so healthy aging will be critical 
to medium to longer term sustainability;

ÅAre we commissioning for frailty Ą different ways of understanding 

quality of life, reducing isolation, better ways to support the dying;

ÅDrivers for integration Ą health conditions will increasingly have 

associated challenges associated with frailty that if left unaddressed will 
simply recur and re-present;

ÅWider determinants & inequality Ą are we commissioning with all 

available intelligence from the KID and other cohort modelling 
approaches.
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A service transformation 
example
ÅThe development of an integrated Community Cardiorespiratory 

service is designed to have an impact on patient pathways across the 
primary, community and hospital sectors;

ÅThis strategic workforce plan is designed to reflect these changes, as 
well as the underlying population health needs, and identify future 
workforce capacity and capability to deliver the key care functions 
within the new service;

ÅIt is rooted in local plans for the service, has used the best available 
activity and workforce baseline data and has been the product of two 
engagement events with senior stakeholders;

ÅThe modelling outputs are an answer to this challenge which needs 
to be understood in the context of both our modelling assumptions 
and the uncertainty expected as the service is put in place ïbut the 
model allows us to refine these assumptions to test implementation.
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A service transformation 
example
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Scope of modelling
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Leverage points for service 
transformation
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Transformation assumptions 
linked to care functions (CF)

A. That the skills, capacity and support to primary care will 
enable a higher proportion of needs to be addressed in 
primary care (CF1-3);

B. That a proportion of needs currently presenting at A&E (CF8), 
and potentially progressing to an admission (CF9), will be 
supported by a Crisis Response care function and/or short 
term support in the community (care functions 5 & 6);

C. That the referral hub (CF4) will effect a shift in the location of 
planned appointments (CF7) to community settings;

D. That more effective discharge planning will result in greater use of 

short term support in the community (CF6) and timely referral to 

palliative care (CF10).
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Overview of the model

ÅThe modelling tool reflects the care function 
mapéé
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