
Chapter 1

Introduction

The British economist Lionel Robbins famously defined economics as ‘…a science 
which studies human behaviour as a relationship between ends and scarce means 
which have alternative uses’ (Robbins 1932). The concepts of scarcity and choice will 
have resonance for anyone involved in the planning and provision of health care: the 
available resources are never sufficient to allow all available health interventions to be 
provided, and so choices have to be made, which sometimes involve very difficult 
decisions. How scarce resources can best be allocated in order to best satisfy human 
wants is in fact the basic economic problem, and it is encountered whether the context 
is sub-Saharan Africa or North America, even though the absolute level of resources 
available may differ enormously. 

In health care, this problem can be restated as ‘How can the scarce health resources 
allocated to health care best be used in order to maximise the health gain obtained 
from them?’ This is not to assert that maximizing health gain is the only objective of a 
health care system—it may also have interests in the fairness with which resources are 
used, or in other objectives such as education, training, and research. But maximizing 
health gain—the efficiency objective—is clearly important, and since the 1970s a set of 
analytical methods of economic evaluation has been developed to help decision-
makers address this problem.

1.1 Origins of the book
The origins of this book can be traced to the course ‘Advanced Methods of Cost-
Effectiveness Analysis’, which was developed by a team at the Health Economics Research 
Centre, University of Oxford, and first presented in 1999. Since then it has been run at least 
twice annually, including in Hong Kong and Australia. The idea behind the course was to 
provide a somewhat more advanced study of the methods of cost-effectiveness analysis for 
health-care interventions than was then routinely available elsewhere, to give participants 
‘hands on’ experience of methods by extensive use of computer-based exercises and data 
handling, and to broaden the knowledge base of researchers and users through the use of 
practical examples and problems. 

This book is built directly on the teaching material developed for that course and on 
the accumulated experience of teaching it. The intention is not that it will replace or 
supplant the several excellent general textbooks already available, which give a com-
prehensive treatment of the methodological principles of economic evaluation in 
health care (e.g. Drummond et al. 2005; Gold et al. 1996), but rather that it will pro-
vide the reader with a more detailed description and set of instructions on how to 
perform a cost-effectiveness analysis of a health intervention. Therefore it can be seen 
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as a more practical handbook, in line with other volumes in the series Handbooks in 
Health Economic Evaluation, of which it is a part (Briggs et al. 2006; Glick et al. 2007; 
McIntosh et al. 2010).

1.2 Rationale
An important reason for devising the course, and now for translating it into a book, is 
that standards of best practice in economic evaluation have become more explicit and 
more demanding over time. From the early 1990s health technology assessment and 
reimbursement agencies began to produce and refine guides to the way they wished 
economic data to be analysed and presented, for example for Australia (Commonwealth 
of Australia 1995; Pharmaceutical Benefits Advisory Committee 2008), for Ontario 
(Ontario Ministry of Health 1994), for Canada as a whole (Canadian Coordinating 
Office for Health Technology Assessment 1997; Canadian Agency for Drugs and 
Technologies in Health 2006), and for England and Wales (NICE 2004, 2008).

Even without the spur of having to make formal reimbursement decisions, in 1993 
the US Public Health Service became so frustrated by the lack of consensus in the 
techniques used to conduct cost-effectiveness analysis that it convened an expert 
group to make recommendations that would improve quality and enhance compara-
bility. The result was an influential textbook, which included a strong plea for the use 
of a reference case or standard set of methodological practices which, if included by 
analysts when reporting their results (along with other scenarios if desired), would 
significantly increase comparability between studies (Gold et al. 1996). 

This trend was followed by journals such as the British Medical Journal and the New 
England Journal of Medicine, which began to specify how they wanted economic evalu-
ations to be presented, and how they expected referees to assess them (Kassirer and 
Angell 1994; Drummond and Jefferson 1996, on behalf of the BMJ Economic 
Evaluation Working Party). More specialized guidelines have also been produced, for 
example to improve standards in decision analytic modelling (Philips et al. 2006).

Another rationale for the course and this book is that health economists are becom-
ing involved in more complex studies. For example, they may be conducting eco-
nomic evaluations alongside large pragmatic trials running over a long period of time 
with multiple comparisons, multiple endpoints, and incomplete patient-specific data 
on resource use and quality of life. There has also been a dawning recognition that 
even the largest and longest clinical trials do not remove the need for modelling, which 
may be required before, during, after, and instead of trials (Buxton et al. 1997).

Finally, the title—when the course was conceived it seemed reasonable to call it 
‘Advanced Methods of Cost-Effectiveness Analysis’, as the prevailing standards in the 
published literature often fell well short of best practice. When Briggs and Gray (1999) 
surveyed 492 studies published up to 1996 that reported results in terms of cost per 
life-year or cost per quality-adjusted life-year, they found that barely 10% had used 
patient-level data, that fewer than 1% reported a confidence interval for estimates of 
average cost, and that 20% did not report any measure of variance at all. However, in 
the time that has elapsed since then, and partly as a result of the various textbooks, 
guidelines, and courses mentioned above, methods have improved and the contents of 
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this book are, or at least should be, considered standard practice. Therefore we have 
called this text ‘Applied Methods of Cost-effectiveness Analysis in Health Care’.

1.3 Structure and content
Chapter 2 sets the scene by describing the different types of economic evaluation, 
introducing the cost-effectiveness plane, differentiating between incremental and 
average cost-effectiveness ratios, and exploring different ways of trying to identify the 
maximum willingness to pay for a quality-adjusted life-year. Chapter 3 then begins 
our treatment of health outcomes by focusing on estimating changes in life expec-
tancy, including life-table methods, dealing with competing risks, and discounting 
methods for outcomes. Chapter 4 extends this to consider survival analysis, extrapola-
tion, and quality-adjusted life expectancy when patient-level data are available. 
Chapter 5 rounds off the consideration of health outcomes by considering how qual-
ity adjustment can be done: it reviews the different types of outcome measures likely 
to be used in cost-effectiveness and cost-utility analyses, and how to use, interpret, and 
present them. 

In Chapter 6 we turn to the cost side of the cost-effectiveness equation, setting out 
methods of defining, measuring, and valuing costs. Chapter 7 continues the treatment 
of costs by considering issues in the analysis of cost data, including handling missing 
and censored data and dealing with skewness.

Chapter 8 is the first of three chapters dealing with modelling. It introduces the 
rationale for modelling, and then deals with the construction and analysis of decision-
tree models. Chapter 9 extends this to Markov models, explaining what they are, what 
they do, and the key steps involved in constructing and analysing a Markov model. 
Other modelling techniques such as discrete event simulation are also mentioned. 
Chapter 10 completes the material on modelling by exploring the methods used to 
take account of uncertainty, focusing in particular on the use of probabilistic sensitiv-
ity analysis (PSA) in evaluating cost-effectiveness models. 

Chapter 11 pulls together the cost, outcome, and modelling elements of the book to 
review and demonstrate appropriate ways of presenting cost-effectiveness results. It 
illustrates the use of the cost-effectiveness plane, ellipses, the construction and inter-
pretation of cost-effectiveness acceptability curves, and the advantages of the net 
benefit approach. The final chapter (Chapter 12) concludes the book by briefly review-
ing its main themes and contemplating some future directions in the development of 
methods of cost-effectiveness analysis.

1.4 Exercises
As with other handbooks in this series, an important feature of this book is an empha-
sis on practical examples and exercises. Some of the exercises are stand-alone activities 
designed to provide experience of dealing with particular types of analysis or data 
issues, but running through the outcome, cost, and presenting results chapters is an 
integrated exercise which uses the same underlying dataset consisting of a set of hypo-
thetical patients, with their associated characteristics, complications, costs, and outcomes. 
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The data were generated using the UK Prospective Diabetes Study Outcome Model 
(Clarke et al. 2004), a simulation model developed using patient-level data from a 
large prospective trial of therapies for type 2 diabetes. This exercise gradually builds on the 
solutions derived in previous chapters. More details are provided in the relevant place in each 
chapter. As with previous handbooks (Briggs et al. 2006), we have chosen to base these 
exercises largely on Microsoft Excel® software, which is widely available, transparent, and 
avoids the ‘black-box’ aspects of some other dedicated software. Some degree of famil-
iarity with Excel is assumed, but the step-by-step guides should permit all readers to 
complete the exercises. The exercises in Chapters 8, 9, and 10 can be done using either 
Excel or TreeAgeTM software. Again, detailed notes are provided, but readers will have 
to obtain a licensed copy of TreeAge if they do not have it already. The step-by-step 
guides can be found at the end of each chapter, and supplementary material including 
workbooks and solution files can also be found on the website www.herc.ox.ac.uk/
books/applied that has been set up to support this book.
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