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In this presentation we discuss the use of system dynamics to understand the delivery of
health and social care. We report on the devel opment of a simulation model to address
the issues of elderly careina local health care systemin the South East of England. We
explorethe appropriate level of aggregation for a model to address the policy
challenges faced by local care organisations. While we recognise the value of a highly
aggregated systems dynamics approach and the danger of inappropriate
disaggregation, we argue in the presentation that features of the care system (such as
the recurrence of admissions to the hospital) make it desirable to include some aspects
of patient history in a flow model of patient path ways. We examine the feasibility of a
mor e disaggregated approach and the influence of this choice for the understanding of
the system and the devel opment of beneficial policy options.

As Wedern societies age and the cost of providing hedth and socid care rises
innovative approaches to the ddivery of services are becoming increasingly important.
Such new approaches include an increased emphass on rehabilitation, the ddivery of
cae in new settings (such as in intermediate care facilities and the dlient/patients own
home) and the support of care ddivery by technica means (e.g. tdecare systems).

Hedth and socid care deivery is a complex sysem whose development is strongly
influenced by the actions of different actors such as hedth and socid care providers,
funders, as wel as vulnerdble individuds and their families Actions in one part of the
cae system often have unexpected and unwanted consequences elsewhere. Costs and
benefits of any change are uneverly didributed across the system. Systemic thinking is
therefore required to plan and implement changes effectively and successfully. In the
UK, the government has recognised this, a least in principle, and promoted a “whole
system gpproach” in hedlth and socid care planning.

The System Dynamics gpproach is wdl suited for the study of policy issues in the
provison of hedth and socid care for the ddely. The published work in the area
generdly derives mgor indghts from the andyss of the system dructure on a reaivdy
aggregated level. Wolstenholme (1993 and 1999), Linard (1996) and Waker and
Hadett (1999) are some examples of past work in this area. Clearly, this andysis on a



more aggregate leve fits wdl into the spirit of the system dynamics gpproach, and
exploitsits strength.

In addition to the tensons between the gods, policies and actions of different
organizations, there are dso tendons within organizations. A mgor characterigtic of
management in hedth and socid care organizations is the tenson between decision
meking on different levels These ae the leve of the individud patients (with ther
particular history) and the drategic leve within an organization In addition to being a
“principd — agent” problem this is ds0 an expresson of the different type of
information available on a srategic level and on the level of an individud patient.

The aggregate, systemic outcome arises as a consequence of the care pathways of
individua petients, which in themselves are not relevant for policy level and Srategic
decison-meking. The sysem dynamicig can (and should) ignore the lower leve
dements and reaionships which do not influence the policy recommendation —
unnecessary details are noise which obscure the understanding of the system. However,
inaamuch as the collective effects of a more detailed disaggregation influences systemic
outcomes and policy recommendations, they cannot safely be ignored.

The individud history of somebody in a care Stuation matters in influencing the further
path of care delivery. Many problems of the hedth care system (such as repeated
hospitd  dtays of inadequatdy supported a risk individuds in the community) or
expected effects of policies (such as an emphasis of rehabilitation and prevention
cannot be adequady <udied in an ahigtoric "once through perspective” where each
episode is new and changes to flow raes as patients cycle to through the same care
setting cannot be captured. However, incuding the higory of individud pdients is
catanly neither dedrable if our am is to foster a policy rdevant, sysem leve
underganding of care delivery, nor feasble within a well-constructed sysem dynamics
modd.

This presentation explores to what extent it is possble to cgpture the policy relevant
effects of the care paths and history by segmenting patient groups in care settings (e.g.
the hospitd) and including different flow raes between and according to these
segments. This atempt to better understand aggregete effects has to be distinguished
from segmentation to introduce additiona detal. Different options for such a
segmentation (eg. according to the number of previous hospita vists or to the home
care package received before the hospital dtay) have consequences in terms of daa
requirements and the structure and complexity of the system

In the presentation, this discusson is gpplied to a modd of hedth and socid care
delivery which was developed for a locetion in the South East of England in order to
understand the impact of hedthcare innovations such as telecare on the locd care
economy. The mode alows assessing the impact of choices regarding the capacity (and
type) of avalable care savices and regarding referrd polices on the different
components on the care system.

We emphasize that an appropriate baance between aggregation and segmentation can
help to develop vdudble indghts into key drategic and policy issues while minimisng



the danger of obscuring the model structure and introducing unnecessary complexity. In
particular, this gpproach dlows the desgn of policies which address the important issue
of the recurrent admission of patients into the hospita. We argue in the presentation
that this attempt can to some extent the tenson between individud patient path ways
and drategic planning can support the implementation of service innovations which
have systemic benefits for the hedlth and socid system
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1 Thisimportant problem in care ddlivery for the elderly is similar to problemsin many other policy
aress, such asthe problems of recidiviam in welfare reform. (Richardson et al., 2002)
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