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Abstract

The focus of this thesis is on the application of decision models to the economic
evaluation of health care technologies. The primarv objective addresses the correct
choice of modelling technique, as the attributes of the chosen technique could have a
significant impact on the process, as well as the results, of an evaluation. Separate
decision models, a Markov process and a discrete event simulation (DES) model are
applied to a case study evaluation comparing alternative adjuvant therapies for early
breast cancer. The case study models are built and analysed as stochastic models:
whereby probability distributions are specified to represent the uncertainty about the
true values of the model input parameters. Three secondary objectives are also
specified. Firstly, the empirical application of the alternative decision models requires
the specification of a 'modelling process' that is not well defined in the health economics
literature. Secondly, a comparison of alternative methods for specifying probability
distributions to describe the uncertainty in the model’s input parameters is undertaken.
The final secondary objective covers the application of methods for valuing the

collection of additional information to inform the resource allocation decision.

The empirical application of the two relevant modelling techniques clarifies the
potential advantages derived from the increased flexibility provided by DES over
Markov models. The thesis concludes that the use of DES should be strongly
considered if either of the following issues appear relevant: model parameters are a
function of the time spent in particular states, or the data describing the timing of events
are not in the form of transition probabilities. The full description of the modelling
process provides a resource for health economists wanting to use decision models. No
definitive process is established, however, as there exist competing methods for various
stages of the modelling process. The main conclusion from the comparison of methods
for specifying probability distributions around the input parameters is that the
theoretically specified distributions are most likely to provide a common baseline for
comparisons between evaluations. The central question that remains to be addressed is
which method is the most theoretically correct? The application of a Vol analysis
provides useful insights into the methods employed and leads to the identification of

particular methodological issues requiring future research in this area.
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Introduction

Chapter 1 Introduction

1.1 Introduction

The methodological focus of this thesis is the use of decision modelling techniques in
the economic evaluation of health care technologies. The first two sections of this
Chapter provide the background for the thesis, setting out the purpose of decision
models in health technology assessment (HTA), and a brief history of the use of
decision modelling in the economic evaluation of health care interventions. The final
two sections describe the specific objectives addressed in this thesis, and the structure of

the thesis.

1.2 The purpose of decision models

Decision models are most commonly employed to inform an immediate resource
allocation decision, using only the data available at the time of the evaluation.
However, decision models may also be used to advise on the collection of further data
to make a more informed resource allocation decision. In the context of health care,
decision models facilitate the comparison of alternative interventions through the
following attributes:

e Aids to reasoning - the central role of any modelling technique is to develop a
representation of the treatment area of interest at an appropriate level of detail to
support the reasoning of the practitioner. The model acts as an aid. offering
practitioners insight into the complex relationships between variables associated

with patient pathways.
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e Structures for ordering and synthesising information - decision models can act as
frameworks in which to organise evidence from a wide range of relevant sources,
such as the incorporation of expert opinion alongside the results of primary and
secondary data analyses.

e Explicit formulations of assumptions - an important dimension of decision
modelling techniques is that the assumptions and definitions made in defining the
structure of the model are explicit. All issues captured in the model are open to
scrutiny by experts, both from clinical and economic perspectives, so any
difficulties in the model are more likely to be raised and addressed. Through this
refinement process, those assessing the model can increase the degree of confidence
that they have in the model and the results that it produces.

e Test for the implications of uncertainty — there is uncertainty associated with all
economic analyses of health technologies. The development and use of decision
models provides an opportunity to explore the sensitivity of the results to variations
in the assumptions that underpin the model. Such sensitivity analysis helps

highlight areas in which further research is likely to be most useful.

1.3 The use of decision modelling in economic evaluation

Decision modelling, alternatively labelled ‘decision analysis’, originated from
operations research (OR) and game theory in the 1950°s and was taken up by the
medical research community in the early 1970’s. By 1987. a progress report on the use
of decision analysis in clinical decision making hailed “several hundred articles™ that
had used decision analysis in medicine [Kassirer et al, 1987]. Kassirer et al [1987] cited
improved computer accessibility that aided the design and analysis of decision models,
as well as the development of clinically relevant measures of utility, as the main factors
in increasing the use of such models. Since 1987 these factors have moved further
forward so that a simple keyword search on Medline for ‘decision analysis’ highlighted

1341 relevant articles up to the year 2000.

One of the earliest applications of decision analysis to the economic analysis of health
care interventions evaluated the costs and economic benefits of screening for spina
bifida cystica [Hagard et al, 1976]. A rudimentary flow diagram, as a precursor 10 the

n