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ABSTRACT

Lately systems engineers and operations researchers have
been actively engaged in modelling large scale soclo-economic
systems such as the economic , educational, transportation,
health care, military, communication systems, etc., which toge-
ther constitute the environmental system in which man lives.

With the inherent complexities involved in these systems, a
multi-dimensional systems approach has become mandatory. The
research in this thesis is particularly directed at investigating
the problems associated with one of the important soeietal service
systems, namely, the community health care delivery system,

Certain basic concepts and postulates of physical systems
modelling theory have been suitably generalized to ehcompass model~-

ling and analysis of a variety of socio-economic systems, which

can be represented symbolically in terms of discrete components*
and their interconnections. In the present research an effort
has been made for its further appropriate generalization and
extension to health service system, referred to above, with a
view to incorporating spatial, structural and dynamic aspects
in modelling, analysis and predictive applications,

A community health care delivery system has been viewed
as a triad of health need, demand and resources in terms of a

network theory based physical systems modelling framework, which

*  Recent advances in physical system theory have begun to
extend its scope of application to systems and components
which are characterized by continuum in space.
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applies a component-to-system formulation approach. A real-life
health service system for the IIT Delhi community serves as the
backdrop against which the dynamic systems modelliﬁg and simul a-
tion in the thesis proceed at both conceptual as well as opera-
tional stages of research investigation.

Quite frequently the policy makers and health administra-
tors for community health organizations, in the absence of an |
integrated systems approach, are confronted with resource deploy-
ment problems pertaining to duplication of resources, ineffective
location of facilities and inefficient use of personnel etc.
Since the health-care systems are_generally faced with greater
demand than they can satisfy, it is of vital importance to
allocate the available resources in an optimally health-effective
manner. A comprehensive approach to health planning must be
based on the total macrocosm of the commnity in which an indivi-
dual lives-the myriad of activities that are initiated when an
individual seeks to improve his health-rather than on his health
and use of available health services.

Since socio~economic systems, such as real-life comnmunity
health care system, are profoundly influenced by social, adminis-
trative and human decisions of probabilistic nature, complete
behaviour of such'systems often cannot be described adequately
by a deterministic model, A recoﬁrse is therefore taken to
the component~to-system modelling construct of physical system

theory to develop and empirically implement a stochastic system
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model of health care delivery. The health service system is
identified in our study as an aggregate of interconnected com-
ponents with each component modelled in terms of two complementary
variables - a throughevariable Y, representing the flow of
"patients" and an across-variable ¥, representing their per unit
values., Identified components are modelled, atleast conceptually
in isolation. From the component terminal equations and their
inter-connection pattern a state model for the system is develop-
ed which describes the dynamics of the patient flow-volumes in
four health states as well as their associated per unit values.
Theempirical exercises of calibration, validation and
prediction on behalf of the models are carried out in the speci-
fic context of the resident community and sickbay in I.I.T.
Estate at a level of disaggregation corresponding to 13 population
sub-groups and four patient health states for both deterministic
as well as stochastic representation. A computer-aided methodo-
logy for health-care system planning through 'optimal! heal th-

effective resource allocation strategy is suitably illustrated.
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