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Simple tools & conceptse . n

1. Influence diagrams.
2. Stock and flow modelling.
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An influence diagram Partnership

Targeting 1. When we target traditional delivery

0 :
delivery on models of care on areas of high nee
IMD hotspots we encourage a culture of
dependency.

Health & 2. A greater sense of dependency
Wellbeing Culture of reduces a communities ability to
outcomes dependency copeAand thrive. ,
2 K8y | O2YYdzyAde
reduces, outcomes become worse.
. When outcomes get worse the
Ability to cope tendency to do more of the same is

and thrive reinforced.

This is a classic-enforcing loop that will spiral ever downward. It requires a different point of intervention, namely a
0KS LR2AYG 2F WRSLISYRSyOe& Qo LYGSNBSyGaA2ya 2N gleéga 2
and have the potential to reverse the downward spiral into a positive one, i.e. reduced dependency increases the a
to cope and outcomes resulting in the need for less targeting. It may be cemtidéive, but our current paradigm
actually increases inequalities whilst a focus on a strength based approach will, over time, reduce them.
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Method selection l'_' B trerehin

AClients have lots of questions they want answering 7 but
choosing the right solution is a challenge!

AWe are facilitating a Community of Practice in Kent, funded
by the Health Foundation t o ¢
with a focus on System Dynamicsi and they face this
challenge dally;

AWe have therefore de
frameworko to help t

rn O)
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The questions we ask [ sstem

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 gquestions we ask before proceeding to
identifying the most appropriate modelling and simulation approaches:

Thecontextfor the question: Thepurposeof the question:
1. When do we need an 1. ¢2 @radz-fAlT S | yR

answer by? happening and stimulate new insight
2. What is the nature and 2. To (re)design a (new) service & to

quality of the data? understand impact within a system.
3. What level and type of 3. To test our assumptions about

skills are required to expected impact and establish a

answer the question? monitoring framework for change.

l YRE INBE Fyeée 2F 0K
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Defining the question Partnership

AFrame the question you think the modelling needs
to answer;

Al dentify a éhigh | evel o |
specification, I.e.:
U Over what timescale should we model?

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

U2 KIFd £ S@St 2F WANI ydzZ F NAGeéQ
U What supplementary questions would it be useful for the
model to answer?
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The framework

What type of

guestion
Out of scoped
Descriitive Diainostic Predictive

What type of
analytics?

Level of
complexity

Strategic or
operational?

Our questionj

Requiring analytics

Prospective

Out of scope

U

Simple

Complicated

Wicked & messy

Out of scope

U

Discrete Event Simulati

prAgent based modellin

System Dynamics

Hybrid approaches

Home run?
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Wl AGC

Base 1

Base 2

Base 3




Suitability of SD s

ASystem Dynamics model ling
when:

V The scope o fstralegic 6 srsauteh eirs toh ar
operational or tactical;

V The importance of variability or tracking individuals within
a system is low;

V The number of entities is /arge

V When control over the system is exerted through rates
rather than queues;

V  When timescales are re/atively long
V When the purpose is fo inform policy making and to
gain understanding about a system.

Ref. Brailsford et aDiscreteEvent Simulation and System
Dynamics for Management Decision makifkf)14), Wiley
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Combined or hybrid E Systems

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

Parall el : buil ding two model
other, e.g. Hillington unplanned care (DES & SD)

Sequential: a sequence of modelling approachesi d o 0 x 0
before you do o6yo6, for exampl
of the big picture before developing the detail e.g. Leeds (SD
then DES)

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 E vetorns
look like?

Partnership
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.

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.

Ref: Key Performance indicators fir succes:s
simulation projects. JOR (2017) 68, -765b
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Using System Dynamicsi
some case studies
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A choice of case t| s

Partnership

v

studl es e

1. Population health needs1 the Kent whole
population cohort model & the impact of
preventative measures over time.

2. Service transformation 1 cardiovascular services
INn Leicestershire and future workforce
requirements.

3. Putting Trust in your model T the behavioural side
of systems.
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Population health needs E Systems

Partnership

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

AUse of an Oactuarial o approa
need, including identifying high cost groups through
regression analysis and applying age related population
projections to Oseed the fut

AHowever, 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

eographies (inequalities).
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Conceptualising the
system

Whole
Systems
Partnership

| Progression of need >

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

Population cohorts
aged 15 and over @
::; Healthy ::; At I’ISk
Ral C@
Sourcesinclude: @
British Household Deaths Deaths
survey (1990+), ONS rates rates

pops/ deaths, Health

survey for England, I l Multiple ] l

published research l |:> conditions
conditions

Sngle conditionsinclude: Cardiovascular Disease, Diabetes, Respiratory, Mental Health,
Digestive, Visual Impairment and musculoskeletal




Asking the right questions E Srecems
Of the data Partnership

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 ot
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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A dynamic approach to
population segmentation
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* Including CHD, CKD, COPD, Dementia,
Epilepsy, Heart Failure, Hypertension.
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Risk Risk
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The model interface
and scenario generator

Changes in population health
\gyllg;; . needs in response to prevention
Partnership strategieshA impact on service

utilization rates

Whole system cohort modelling Kent n

EE

Switch smoking tronds
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e |
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» 1z

Reverses the 0.3%

. . ; Switch smoking cassation
annual increase in obesity

B » GP appoiniments [COPD) 24 b

200,000
Healthcare (| e Percent incra_:sa in smoking
impacts P L - quitters 180,000
----------------------

_______ 4] 10 20 30 40 50
...... O
: Baseli 120,000
HBEIJEI'H;'IE::.I!-IIJE:'IE' ar.sum:::::Sn 0 Switch hypertansion
Incidence Rink facis a 120 2431 360 primary prevention
monthe B 80,000

0= Jan 2001 === Cohor[LTC] - Cohort[Other] = = = Cohort[Frail]

Parcent additional Hypertension

primary prevention drug 40,000
treatment

0 20 40 60 @80 100

a
4] 120 240 360 480
‘Switch drug therapy months
sacondary prevention 0= Jan 2001 — Run 2

Percent reduced Hypertension
untreated secondary
a 200 40 60 a0 100 m
1F




Whole

The art of the possiblee . E Partnership

ASmoking levels are falling, but what if we were
to accelerate that reductione ..

AObesity levels are rising, but action is being
taken and there Is a growing public awareness
of the risks, so what if these trends were
reversedeé ..

AHypertension can be managed effectively with
appropriate, low cost drugs, so what if this
were extended across the populatione é
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The smoking example ) Partnership
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Further efforts at
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smoking cessation i

200,000 The marginal benefit
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Challenges for commissioning E Srecoms
In the here and now Partnership

A Are we tackling needs at the right time A reducing risk factors for
medium to long term benefit;

ATherisingtide A 6 baby boomersé are healthi
generations, but there are a lot of them so healthy aging will be critical
to medium to longer term sustainability;

A Are we commissioning for frailty A different ways of understanding
quality of life, reducing isolation, better ways to support the dying;

A Drivers for integration A health conditions will increasingly have
associated challenges associated with frailty that if left unaddressed will
simply recur and re-present;

A Wider determinants & inequality A are we commissioning with all
available intelligence from the KID and other cohort modelling

approaches

© www.thewholesystem.co.uk 23 , @Whole_System:




A service transformation E Whole
example a

Partnership
A The development of an integrated Community Cardiorespiratory
service is designed to have an impact on patient pathways across the
primary, community and hospital sectors;

A This 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;

A It 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;

A The 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 T but the
model allows us to refine these assumptions to test implementation.
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A service transformation
example

K i
finding/megt & ARE/CDU | >
pro-active care admission

—— _’_
-

N

The pOpulation with Expressed Short term
cardiorespiratory need support in the
needs community

_____________

I
5] Primary ca MDT | I
I
(post- <A ™ K /
acute/crisis) % Vv /
Prevention e Primary care lanned appointments
(trgt) (assess & Range of levels and Boundary Olf the
refer) locations Community
-

Integrated
Service?
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Wider system

A
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Leverage points for service
transformation
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Case-
finding/mgt & ARE/CDU | > (:H
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oy,
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Transformation assumptions E o
linked to care functions (CF) Partnership

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 n

AThe modelling tool reflects the care function
mapé é
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