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ABSTRACT

Title: The appropriateness of using cost-minimisation analysis (CMA) as a
methodology in the economic evaluation of health care technologies:
considerations of evidence from randomised controlled trials

Background: In England and Wales the demand for health care far outweighs
the ability of the National Health Service (NHS) to supply health care. In such an
environment, health care decision-making is becoming increasingly influenced by
considerations of clinical and cost effectiveness. The robustness and reliability
that can be attached to an economic evaluation depends, to a great extent, on
the nature and quality of the underlying clinical evidence.

Aims: The aims of this thesis are to explore the following questions:

1. In what circumstances is it appropriate to use CMA as a methodology in
the economic evaluation of health care technologies?

2. To what extent can health care professionals rely on published evidence
from CMAs to inform their decision-making?

3. What specific steps can be taken to improve the conduct and the quality
assessment of CMAs?

Methods: Various methods have been employed to address the key issues
discussed in this thesis. These methodologies include reviews of published clinical
and economics literature and analyses of clinical and economic data from a
randomised controlled trial.

Main findings: Clinical evidence from superiority trials, equivalence trials and
non-inferiority trials can be used to inform CMAs. The results of the literature
review demonstrate that the majority of the published CMAs have inherent
methodological weaknesses. In particular, CMAs are often based on assumptions
of clinical equivalence instead of demonstrations of clinical equivalence. Review of
critical appraisal tools suggests that none of the currently available health
economics guidelines assist in the identification of CMAs that are based on
appropriate interpretations of clinical trial evidence. Empirical evidence shows
that the choice between CMA and cost-effectiveness analysis (CEA) can be
complex.

Conclusions and research recommendations: CMA represents an appropriate
and theoretically justifiable methodology for the economic evaluation of health
care technologies. However, there appears to be an inappropriate use of clinical
evidence to support claims of clinical equivalence in the majority of CMAs
undertaken to date. In such circumstances, health care professionals cannot and
should not rely on the results of published CMAs to inform their decision-making.
Current tools for the critical appraisal of economic evaluations are of limited value
for the methodological assessment of CMAs. Further research is required in this
area and studies should be conducted to ensure that reliable and valid tools are
developed.

Key words: economic evaluation, clinical, cost, superiority, equivalence, non-
inferiority, critical appraisal, cost-minimisation analysis
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1 INTRODUCTION AND ORGANISATION OF THESIS
1.1 Background

Resources are scarce in all sectors of the economy and it is vital that
priorities must be established with regard to the optimal use of the limited
funds available. In England and Wales the demand for health care far
outweighs the ability of the National Health Service (NHS) to supply
health care and so rationing of health care is undertaken on a continuous
basis. In such an environment, health care decision-making is becoming

increasingly influenced by considerations of clinical and cost effectiveness.

There are four main methods of economic evaluation: cost-minimisation
analysis (CMA), cost-effectiveness analysis (CEA), cost-utility analysis
(CUA) and cost-benefit analysis (CBA). These methods are similar in
terms of how they identify, measure and value costs; but differ in terms

of how they measure and value health benefits.

Economic evaluation methods are promoted as being objective,
systematic and value free tools that can assist health care professionals to
make more informed decisions (Robinson 1993). Where choices between
health care technologies need to be made, economic evaluation tools can
assist decision-makers to compare the clinical and economic advantages

and disadvantages of the different options available.

Recently, there has been a move towards a requirement for the inclusion
of economic evidence in the United Kingdom's (UK) health care decision-
making processes. For example, the National Institute for Health and
Clinical Excellence (NICE) and the National Co-ordinating Centre for
Health Technology Assessment (NCCHTA) both consider economic
evidence to be fundamental to informed decision-making (NICE 2004).

The robustness and reliability that can be attached to an economic
evaluation depends, to a great extent, on the nature and quality of the
underlying clinical and economic evidence. If economic evaluations are
poorly conducted or based on inappropriate assessments of clinical and
cost data, then they should not be relied upon to inform health care
decision-making. Analysts carrying out economic evaluations must ensure

that methodological standards are adhered to by using up-to-date



economic evaluation guidelines and checklists. Similarly, health care
professionals who are challenged with interpreting cost-effectiveness
evidence must have access to useful quality assessment tools in order to

ensure informed decision-making can take place.

1.2 Aims and objectives
The principal questions that this thesis explores are stated as follows:

i When is it appropriate to use CMA as a methodology in the

economic evaluation of health care technologies?

2. To what extent can health care professionals rely on published

evidence from CMAs to inform their decision-making?

3. What specific steps can be taken to improve the conduct and the

quality assessment of CMAs?

The decision to use CMA to inform health care decision-making requires
the systematic and objective consideration of a range of important, and
often complex, issues. The main aims of the thesis can therefore be

outlined as follows:

1. To identify common pitfalls and good practice in the conduct of
CMAs by reviewing published CMAs

2. To illustrate, using empirical data, the key issues which must be
considered (and their consequences) when using evidence from
RCTs to inform CMAs

3. To develop a CMA checklist which can be used to design and/or
quality assess a CMA.

The specific objectives of the thesis can thus be described as follows:

1. To review the theoretical evolution of CMA and comment on the
implications of recent advances in the assessment of clinical
effectiveness for the conduct and quality assessment of CMA

2. To explore how key assumptions and decisions undertaken during
the analysis of clinical data can influence the choice of economic

evaluation method adopted



3. To highlight the gap that may exist between patient and clinician

understanding and interpretation of clinical equivalence

4. To describe how high quality CMAs should be conducted and to
identify common errors of description, analysis and interpretation of

clinical data within the framework of CMA

5. To make recommendations about the appropriate use of CMA to

inform decision-making in a health care setting.

Throughout this thesis the emphasis is on undertaking action research in
the field of the applied health sciences that is of practical value to health

care decision-makers.

1.3 Overview of thesis

There are many different sources of clinical evidence that can be used to
support economic evaluations. However, in health care decision-making,
the ‘gold standard’ source of evidence of clinical benefit is the randomised
controlled trial (RCT), namely superiority trials (STs), equivalence trials
(ETs) and, more recently, non-inferiority trials (NIs). This thesis therefore
investigates the role of CMA alongside the framework of the RCT and
explores how health economists utilise RCT evidence, as this is where
much of the methodological debate around the validity of the approaches
to CMA exists. For example, it can be argued (Briggs and O'Brien 2001)
that only clinical evidence from ETs should be used to inform CMAs.
However, the difficulties of conducting ETs are many (Newby and Hill
2003) and alternatives for demonstrating clinical equivalence need to be

explored.

The starting point for this thesis is a recognition of the argument for using
CMA when the results of an ET conclude that two health care technologies
are clinically equivalent. Equally there is also an argument for not using
CMA when appropriately designed RCT evidence demonstrates that the
benefits of health care technologies can be interpreted as being
significantly different. This thesis explores the broad areas that lie in
between these two extremes and highlights the many grey areas which
require careful analytical consideration. In particular, recently formulated

arguments that clinical evidence from failed STs can be used to infer non-

3



inferiority need to be investigated; whether or not this type of clinical

evidence could be used to furnish CMAs requires consideration.

In contrast to the practical value that this thesis hopes to offer to health
care decision-makers, it also adequately considers the theoretical
foundations of economic evaluation. In particular the extent to which CMA
is grounded in the underlying theory of welfare economics or extra-

welfare economics is discussed in this thesis.

One of the main strengths of this thesis is its use of empirical research to
illustrate a wide range of methodological issues. Specifically, this thesis
uses RCT evidence to demonstrate how inappropriate analyses of clinical
evidence can influence the type of economic evaluation method adopted

and, in turn, how this can impact on health care decision-making.

From careful consideration of the cost-minimisation approach, this thesis
summarises the specific requirements of a quality assessment checklist
that could be used to critically appraise CMAs. It is anticipated that the
recommendations of this thesis will have significant implications for the

future conduct and critical appraisal of CMAs.

1.4 Organisation of thesis

The thesis focuses on the appropriate use of CMA as an economic tool to
inform decisions taken by health care professionals. The following
structure of this thesis therefore reflects this aim.

Chapter one describes the background and organisation of the thesis and
provides the context in which the research has been undertaken.

Chapter two summarises the theoretical evolution of economic evaluation
and considers whether the economic evaluation techniques as used by
health economists today have any grounding in the theory of welfare

economics.

Chapter three describes the main methods of economic evaluation and
includes a detailed examination of the CMA approach and discusses the
challenges and controversies of its use. To what extent guidance on the
use of methods in CMAs is available from health economists is considered

by reviewing relevant literature. In particular, this chapter raises the



question of how the framework of CMA deals with evidence from RCTs.
Key aspects of the different types of clinical trial design that can be used
to inform CMAs are described and compared. An overview of recent
advances in clinical trial design that are likely to influence the current and
future design of CMAs is presented; the relatively recent use of NIs to

assess health care technologies is considered.

Chapter four describes a literature review that was undertaken in order to
set the context for assessing the reliability of the results of CMAs. In order
to expose some of the strengths and weaknesses of the CMA approach,
published economic evaluations that explicitly adopt a CMA framework
were reviewed according to set criteria. Data from the included studies are
extracted and presented in tables alongside narrative descriptions of
theoretical and methodological significance. By adopting a critical
approach and synthesising the findings of the literature review, the aim of
this exercise is to provide clinical and economic evidence of both the

unthinking and appropriate use of CMA in NHS decision-making.

Chapter five provides details of the case study carried out by the author.
This case study is based on the author’s experience of conducting an
economic evaluation alongside a RCT. This case study is used to debate
the choice between CMA and CEA using real-world clinical and economic
evidence. The importance of adhering to and deviating from, where
appropriate, clinical trial protocols to avoid post-trial selective reporting of
results is also explored. This is of particular relevance to the CMA versus
CEA debate where STs can be legitimately interpreted as NIs by including

explicit statements of intent in the clinical trial protocol.

Chapter six highlights the importance of practical, high quality guidelines
and checklists to help improve the conduct and critical appraisal of CMAs.
A critical review of current options is presented. The conclusions of the
review suggest that a guideline or checklist which can address the specific
needs of the cost-minimisation approach is urgently required. A proposal
for a new checklist is described and empirically tested.

Chapter seven incorporates and examines in detail the key results from

the previous chapters and offers an interpretation of important findings.



This chapter is where many of the key points raised about the reliability of
the cost-minimisation approach are considered. The conclusions of the

thesis are also presented.

Chapter eight undertakes a rigorous assessment of the strengths and
limitations of this thesis. The practical value of the recommendations for
the future conduct of economic analyses is also explored in detail. The
thesis ends with a comprehensive assessment of the need for future
research both within the field of health economics and beyond.



2 ECONOMIC EVALUATION AND THE THEORY OF WELFARE
ECONOMICS

2.1 Introduction

The number of economic evaluations available to inform health care
decision-making is increasing in the UK NHS (Keech 2001; Cox, Laupland
et al. 2006). When evaluating therapeutic alternatives, where trade-offs
are likely between costs and clinical outcomes, or between different types
of outcomes, the use of economic evaluation techniques offers a
systematic, objective and value-free means of identifying the most cost-
effective option. Economic evaluation essentially provides decision-makers
with a framework that enables them to draw up a balance sheet of costs
and benefits for each alternative under consideration. However, despite
these potential benefits, the extent to which health care decision-makers
actually take account of cost-effectiveness evidence in their day-to-day
work is often questioned in the published literature (Drummond 2004;
Hoffmann, Stoykova et al. 2004).

Economic evaluation is just one of the numerous analytical tools available
to assist decision-making within any health care system. This thesis
addresses issues relating to the use of economic evaluation techniques in
a decision-making context. Firstly, in any publicly funded, fixed-budget
health care scheme, systems must be seen to be in place to maximise the
benefits of health care spending. For example in England and Wales, at a
national level, choices are made about the mix of health service
investment across the country with comparative value for money being
viewed as a crucial criterion underlying these investment decisions.
Decision-makers can use economic evaluations to assess the value for
money provided by competing investment alternatives. Secondly, use of
economic evaluation at a national level can help to reduce regional
inequalities in access. A primary motivation for establishing the National
Institute for Health and Clinical Excellence (NICE) in England and Wales
was to address concerns about the NHS postcode lottery in prescribing.
Thirdly, economic evaluation assists decision-makers to contain costs
and/or manage the rapidly increasing demand for health care. This is

particularly true for the UK NHS which is constantly confronted with the



potential introduction of new, expensive health care technologies. NICE is
able to evaluate the clinical and cost effectiveness of such new
technologies based on technology assessments (multiple or single) of
which a major component is consideration and critique of economic

evidence,

2.2 Clinical outcomes and choice of economic evaluation
method

The focus of this thesis is on the extent to which health care professionals
can rely on economic evidence from CMAs to inform their decision-
making. In practice, the extent to which CMAs are performed
appropriately is largely determined by the source and nature of the clinical
evidence available. For a CMA to be a valid and reliable source of evidence
to decision-makers requires the availability of high quality clinical data
and an intelligent assessment of how this clinical evidence could be

incorporated into the framework of CMA.

Cost-minimisation analysis can be conceptualised as being a special case
of CEA, CUA or CBA. Health economists seldom set out to perform CMAs,
but rather analysis of the clinical data indicates the appropriateness of this
method of economic evaluation. This occurs when the clinical outcomes of
the health care technologies being considered are proven to be clinically
equivalent. Before a trial starts, even if there is confidence that two health
care technologies appear to be sufficiently similar to indicate the
appropriateness of a CMA, such a methodology should only be explicitly
adopted after careful consideration of the clinical evidence. In contrast, by
measuring clinical outcomes in terms of natural units of effectiveness, we
anticipate the use of CEA; by accepting clinical outcomes measured in
terms of quality adjusted life years (QALYs), we anticipate the use of CUA;
by accepting clinical outcomes valued in monetary terms, we anticipate
the use of CBA.

The main methods of economic evaluation are primarily distinguished by
their identification, measurement and valuation of health outcomes.
Different methods of economic evaluation have different theoretical

foundations. For example, CBA is argued to be firmly grounded in



traditional welfare economics whereas the theoretical origins of CEA and

CUA are more uncertain and intertwined with extra-welfarist philosophy.

2.3 Theoretical origins of economic evaluation

The main methods of economic evaluation are derived from considerations
of economic theory. The aim of this chapter is to provide an overview of
the main branches of economic theory that have been referred to in the
literature as the basis for the application of CBA, CEA and CUA to resource
allocation questions in health care. This chapter provides some context to

discussions in seven.
2.3.1 Welfare economics

Welfare economics is a branch of normative economics as it incorporates
implicit value judgments to determine the extent to which policy actions
lead to ‘desirable outcomes’. One of the strengths of welfare economics is
that it is grounded in many of the techniques of microeconomic theory. In

summary, welfare economics can be described as follows:

v _.welfare theory is built on four central tenants: utility
maximisation (individuals can choose rationally); consumer
sovereignty (individuals are the best judges of their own welfare
and rejection of paternalism); consequentialism (only outcomes
matter); and welfarism (the value of any situation should be
judged solely on the basis of the utility levels attained).”(Gafni
1997)

The aim of welfare economics is to maximize the level of social welfare by
examining the economic activities of the individuals that make up society
and aggregating individual preferences to produce a social welfare
ordering (i.e. a complete and consistent ranking of all possible states in

terms of their social desirability).



According to Morris, Devlin and Parkin (Morris, Devlin et al. 2007), the

aim of welfare economics is to:

"..devise a set of rules - essentially, value judgments - that can
be used to achieve a logical and consistent ranking of all

alternative social states”. p.210

Within welfare economics there are two major schools of thought. The first
can be considered as neoclassical economics and the second as ‘new
welfare economics’. Neoclassical economics is concerned with the welfare
of society and focuses on the usefulness that individuals place on goods
and services. This usefulness has come to be known as utility.
Neoclassical economists believe that an individuals’ utility is entirely
dependent on their personal consumption of goods and services, and the
welfare of society is merely the sum of the utilities of all the individual
members of that society. Under this limited definition of personal welfare,
an individual’s wellbeing is entirely related to his/her personal

consumption of goods and services.

In neoclassical economics utility is cardinal, (i.e. scale-measurable by
observation or judgment). This means that individuals can quantify their
utility. We can state that if an individual attaches a value of 80, measured
in utilities or utils, to state A and attaches a value of 160 utilities or utils
to state B, then this implies that the individual places twice as much value
on state B as s/he attaches to state A. In addition, in neoclassical
economic theory, preferences are exogenously determined and stable,
and a diminishing marginal utility of consumption exists. It is assumed
that all individuals have similar utility functions and therefore it is
appropriate to construct a SWF by simply summing all of the individual
utility functions. However, in the real world, experience has revealed that
it is extremely difficult to measure cardinal utility and to justify
interpersonal comparisons of cardinal utility. Consequently, the cardinal
method is rarely considered today because of aggregation difficulties that
make the accuracy of the method doubtful (Folland, Goodman et al.
2004).
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