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Preface

and professional networks. This is felt most acutely 
with respect to the education field. We therefore offer 
this volume as a first but important step in a journey 
towards a fully networked, multidisciplinary approach 
to develop evidence bases with strong economic 
dimensions to inform optimal policy and practice 
decisions. We also invite criticism and dialogue with 
readers and potential collaborators.

This book has been developed from material first 
presented at an international workshop held at the 
London School of Economics and Political Science, 
UK, in November 2008. We would like to thank David 
McDaid, Anji Mehta and colleagues at the LSE for 
hosting this workshop and also to acknowledge the 
funds provided by the School of Medicine, Health 
Policy and Practice, University of East Anglia, UK. 
Finally, we would like to acknowledge the invaluable 
support provided by Mary Banks, Simone Heaton and 
Lewis O’Sullivan at Wiley-Blackwell.

Ian Shemilt (i.shemilt@uea.ac.uk)

On behalf of the editors:
Ian Shemilt, Miranda Mugford, Luke Vale, Kevin Marsh 
and Cam Donaldson.

Disclaimer
The views expressed in this book are those of the 
chapter authors, which do not necessarily reflect the 
views of the editors.

This book is about how the activities and outputs 
of evidence synthesis, systematic review, economic 
analysis and decision making interact within and 
across different spheres of health and social policy 
and practice. It is intended to be of interest and use 
to policy makers and practitioners who use evidence 
to inform policy and practice decisions, analysts who 
produce or synthesise the evidence used to support 
such decisions, and students studying in these areas.

The book is an entirely new edition of the earlier 
Evidence-Based Health Economics: from effectiveness to 
efficiency in systematic review, published by BMJ Books 
in 2002. A central objective for this new edition has 
been to expand the scope to encompass methods devel-
opments, proposals and controversies in the applied 
fields of social welfare, education and criminal justice, 
alongside those in health care. As far as possible, we 
have attempted to build on common experiences across 
these fields in the application of approaches to evi-
dence synthesis that combine economics and systematic 
review methods. Equally, we have sought to recognise 
and explore their distinctive features that are likely to 
require divergent methodological solutions.

We invite readers to decide for themselves the 
extent to which this central objective is fulfilled in 
this volume. In our judgement, our success is limited 
by both the extent to which research practices in non-
health care fields currently reflect an integration of 
economic and systematic review methodologies, and 
also by limitations in the current reach of our research 
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CHAPTER 1

From effectiveness to efficiency? An introduction 
to evidence-based decisions and economics

Miranda Mugford1, Ian Shemilt2, Luke Vale3, Kevin Marsh4, Cam Donaldson5, 
Jacqueline Mallender 4
1Health Policy and Practice, University of East Anglia, Norwich, UK
2School of Social Work and Psychosocial Studies, University of East Anglia, Norwich, UK
3Health Economics Research Unit, University of Aberdeen, Aberdeen, UK
4The Matrix Knowledge Group, London, UK
5Glasgow Caledonian University, Glasgow, UK

‘The question we ask today is not whether our government 
is too big or too small, but whether it works - whether it 
helps families find jobs at a decent wage, care they can 
afford, a retirement that is dignified. Where the answer 
is yes, we intend to move forward. Where the answer is 
no, programs will end. And those of us who manage the 
public’s dollars will be held to account - to spend wisely, 
reform bad habits, and do our business in the light of 
day - because only then can we restore the vital trust 
between a people and their government.’

(President Barack Obama, Inaugural Address, 
20th January 2009)1

Introduction

‘Evidence-based policy and practice’ is a phrase com-
monly used to refer to public policy and professional 
practice informed by the application of rigorous meth-
ods to the search and review of evidence – a process 
often described as a ‘systematic review of evidence’.

Although previous methodologists had already 
advocated the use of experimental evidence and syn-
thesis of this evidence for practice decisions in many 

fields, the term ‘evidence-based decision making’ 
achieved widespread use in the field of medical policy 
and practice.2,3 The epidemiologist Archie Cochrane, 
who challenged the medical profession to base their 
practice on evidence from randomised controlled trials 
(RCTs), stimulated this.4

Inspired by Archie Cochrane, the Cochrane 
Collaboration was established to prepare, publish and 
regularly update systematic reviews of the effects of 
health care interventions.5 Cochrane reviews have been 
available since the early 1990s.6 More recently, similar 
reviews of interventions in social welfare,  education 
and criminal justice are appearing as a result of the 
work of the Campbell Collaboration, which is named 
in honour of DT Campbell, an evaluation method-
ologist with a particular interest in the value of experi-
mental approaches to understanding the effects of 
interventions.2,7 Like the Cochrane Collaboration, 
the Campbell Collaboration publishes its systematic 
reviews electronically.8 However, advocacy for provid-
ing a summary of comprehensively sourced, replicable 
and quality-filtered information for trustworthy  policy 
decisions, and development of methodologies for doing 
this, has a longer history, and this work underpinned 
the foundation of  the Cochrane Collaboration and the 
Campbell Collaboration.3,9 –11

Methods for systematic reviews of evidence have 
concentrated mainly on the question of ‘What works?’ 

Evidence-Based Decisions and Economics
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or ‘Is this intervention effective in achieving a specific 
outcome?’. The questions ‘Is it worth it?’, ‘At what cost is 
the outcome achieved?’ and ‘What will be the economic 
impact of this intervention?’ have not been emphasised 
as much in the meta-analysis and systematic review
literature to date. However, the concept and methods of 
economic and other forms of evaluation of the health 
and social impacts of interventions are well established 
and such approaches are being applied in evaluation of 
public sector projects across a range of policy areas.12–14 
In an attempt to standardise approaches to the evalu-
ation of public projects, governments have published 
methodological guidelines on the use of economic 
evaluation.15–24

As the opening quotation to this chapter suggests, 
the need for evidence-based decisions that take account 
of both efficiency and fairness in society has received 
new emphasis as we prepared for this book. The chal-
lenge to researchers is not only to offer the tools for 
these decisions, but that the methods we advocate also 
meet President Obama’s acid test: that they are effi-
cient, effective, transparent and fair.

Evidence-based policy ‘helps people make well-
informed decisions about policies, programmes and 
projects by putting the best available evidence from 
research at the heart of policy development and 
implementation’.25–27 However, the ultimate pur-
pose of evidence-based policy and practice could be 
rephrased as being to ‘optimise the configuration and 
delivery of services in order to maximise individual 
and public welfare’. Economics has been defined as the 
study of the optimal allocation of limited resources 
for the production of benefit to society.28 Decisions 
based only on highly focused evidence-based method-
ologies that consider only one dimension of the eco-
nomic decision (i.e. whether the intervention works) 
may contribute to inefficient policy and practice and 
greater inequalities through lack of consideration of 
these potential trade-offs.29,30

At the same time, a decision based on an economic 
study that does not utilise the most reliable evidence of 
effectiveness will also be flawed. In the field of health 
care in the UK, Archie Cochrane and Alan Williams 
were two influential leaders of their disciplines who 
acted as advisors to the Department of Health at the 
same time. Their own accounts of events illustrate 
how they agreed on the need to incorporate economic 
viewpoints, and how their work paved the way for the 

National Health Service (NHS) to embed both health 
economics and evidence-based decision making into 
research and policy making in the UK.4,30,31

In spite of the recent increase in recognition of 
the important role of economics in decisions across 
broader areas of policy and professional practice, as well 
as in the health care field, aspects of both systematic 
review and economic analysis make it difficult to neatly 
combine these approaches. This book is intended for 
those involved in decision making, whether your role is 
to provide evidence to support decisions or to use evi-
dence to make decisions. Therefore, we do not assume 
depth of knowledge of either economics or systematic 
review. To set the scene for the book, the remainder of 
this chapter introduces some key concepts of systematic 
review and of economics. The final section introduces 
the structure and the contents of the book.

A brief introduction to systematic 
review

Systematic reviews attempt to collate all empiri-
cal evidence that fits prespecified eligibility criteria 
in order to answer specific research questions. They 
involve the use of explicit, systematic and replicable 
methods to assemble, select, critique and synthesise 
reliable and up-to-date evidence, from published and 
unpublished sources, on the effects of interventions.

The main purpose of systematic reviews of inter-
ventions has been to provide reliable, up-to-date 
evidence about the beneficial and harmful effects 
(outcomes) of interventions when compared to an 
alternative practice or form of care.3,32,33 The need 
for such an approach was advocated both by Archie 
Cochrane for the health field in 1972 and by DT 
Campbell for the field of educational psychology in 
1963.2,4,34 The purpose was to overcome disagree-
ments among experts on best practice that arise from 
reliance on unsubstantiated expert opinion, single 
studies, and incomplete or unsystematic reviews.

These views were further supported by methodolo-
gists such as Light & Pillemer, who elegantly illustrated 
the biases that can be introduced in attempts to sum up 
evidence for policy decisions, including examples on the 
educational debate on the effect of class size on students’ 
performance, where misleading conclusions can be 
gained by simply  counting the number of studies with 
significant findings for or against smaller classes, for 
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example.10 Light & Pillemer also emphasised the impor-
tance of drawing on a range of sources of evidence, 
including both qualitative and quantitative research.10

Application of systematic review methods on a 
large scale was pioneered in the health field by the 
Cochrane Collaboration, which has been publishing 
and maintaining reviews of the effects of health care 
interventions since 1992, followed by the establish-
ment of the Campbell Collaboration, in 1999, to do 
the same in the fields of social welfare, education and 
criminal justice. Both organisations explicitly rec-
ognise the importance of best evidence in economic 
decisions. Neither organisation currently requires that 
its reviews necessarily include economic questions or 
methods; however, the fact that authors of reviews 
wish to do so is recognised by the inclusion of eco-
nomics methods guidance in methods handbooks 
for reviews published by each Collaboration.35,36 The 
need to further develop guidance to assist authors 
and editors to make their reviews more useful for 
policy decision makers, and for economists to under-
stand and engage in this process, is one of the princi-
pal motivations for development of this book.

In this book, a central focus is on systematic review 
as defined by the Cochrane Collaboration and the 
Campbell Collaboration, in which a protocol is devel-
oped and published that describes questions and 
methods to be used. Then, as laid out in the protocol, 
a comprehensive search for evidence is conducted, also 
seeking relevant unpublished findings. In this process a 
‘map’ of research evidence that is known to have been 
published to address a specific question, and what is 
missing, is formed. When there is enough research 
evidence that meets preset criteria for inclusion, the 
evidence is synthesised from a subset of sources that 
minimise the risk of bias in the comparison of options. 
This can include meta-analysis of critically assessed 
RCTs and other types of robust comparative study.

A brief introduction to economics 
for the non-economist

Resources, such as people’s time and skills, raw mate-
rials, land and energy, are needed as the inputs for 
providing goods and services. Economics is about 
how resources are used to meet needs and wants at 
different levels, including the individual, the house-
hold or the state. The efficient economy has been 

defined as one where no change in resource use can 
make anyone better off without making someone 
else worse off. This principle was first proposed by 
the economist Vilfredo Pareto (1848–1923). It works 
up to a point where there is spare capacity in the 
system, but in a busy, already ‘Pareto-efficient’ econ-
omy, trade-offs need to be made when new policies 
are introduced. That is, if all resources are fully used, 
some existing production must be changed, and out-
put lost, with an associated loss of benefits from that 
use. This loss is known to economists as ‘opportunity 
cost’. Judgements about costs and benefits are then 
needed between stakeholders who ‘win’ (benefits) and 
those who ‘lose’ (costs).

Where resources are bought and sold, there is a price 
for each unit of resource (such as staff salaries, rent 
for buildings, the price of computers, books, medi-
cines, etc.). Money, which is used as an indication of 
value and a medium of exchange, is an important part 
of most economies, oiling the wheels of exchange of 
goods and services. Economic theory, based on a strict 
set of assumptions, suggests that unregulated economic 
markets can provide an optimal allocation of resources. 
In practice, these assumptions are not met, and most 
markets for goods and services fail to clear themselves 
efficiently or equitably for all those involved.

Markets are rarely (many would say never) ‘perfect’ 
for many reasons. There is lack of information to both 
producers and consumers about the nature and qua-
lity of goods and services and about consumer needs 
and wishes, both now and in the future. Some buyers 
and sellers in the market can individually determine 
price levels through monopoly power. Other factors 
cause barriers to market entry by producers, such as 
trade association or professional agreements, or the 
viable size of production units needing prohibitively 
large investment or a lack of mobility of resources. 
Consumers of services are also constrained in how 
they participate in the market by their personal 
resources (e.g. income, support networks and ability) 
and by whether there are any alternatives to the good 
or service they are seeking. In addition, there are some 
goods and services, known as ‘public goods’, that are 
seldom regarded by entrepreneurs as worth produc-
ing and selling in the free market because, once they 
exist, they benefit everyone whether they have paid or 
not. Examples of public goods include public sanita-
tion and crime prevention initiatives.
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Because markets fail in areas of social and political 
importance to individual and public welfare, such 
as health, social welfare, education and criminal 
 justice, governments intervene in different ways and 
degrees around the world. Services and funding are 
provided through publicly regulated organisations 
in various ways. Although it is unusual in most 
economies for state provision to be managed at all 
levels with no element of market activity or private 
sector involvement, it is also recognised at govern-
ment level that other ‘non-market’ approaches for 
optimising economic welfare are needed to aid deci-
sion makers choosing policy and guiding practice in 
public services. For this reason, among others, both 
economic analysis and evidence-based approaches 
are used.

Guidance on methods to inform 
policy and practice decisions

How should we go about compiling the best evidence 
on the economics of interventions in addition to their 
effectiveness? Can the systematic review approach aid 
reviews of broader types and bodies of evidence, includ-
ing economic evidence? Can economic evaluation and 
other forms of economic analysis be conducted system-
atically and transparently? What guidance do we have 
and what are the strengths and limitations of different 
approaches?

Decisions on policy and practice take place at 
many levels, from individual practitioners and serv-
ice users to governments. Although groups inform-
ing consumers and professional and regulatory 
bodies do not all take the same approach to decision 
making, they are all interested in the best, least biased 
evidence and in optimal use of resources. Around the 
world, governments have published guidance to eval-
uators so that the evidence used to inform decisions 
is based on comparable methods. For example, in 
the United States, the Office of Technology Appraisal 
published guidance between 1975 and 1995 that has 
been used as the basis for many international vari-
ants on guidance on technology appraisal in different 
countries, especially in the health care field.15–18 This 
guidance includes emphasis on the need for system-
atic reviews of effects and economic evaluation. In 
the UK (as in several other countries), the Treasury 
publishes a handbook for evaluators of public 

projects, which includes reference to both quality of 
evidence and the approach to be taken for economic 
evaluation.19

Further review of the guidance on evaluation across 
policy areas highlights many areas of difference, all of 
which pose important questions for those who, like 
the authors and editors of this book, are engaged in 
efforts to guide the systematic review community in 
providing economic evidence relevant to decisions 
about interventions implemented in more than one 
policy domain and in (or, in some cases, across) dif-
ferent economic systems, which takes account of the 
distribution of costs and benefits within (or across) 
populations.21–23

Overview of the book

This book is about how the activities and outputs of 
evidence synthesis, systematic review, economic anal-
ysis and decision making interact within and across 
spheres of health and social policy and practice. It is 
also about the challenges that arise from these inter-
acting processes.

In 2001, a group of economists and reviewers took 
part in a workshop in Banff, Alberta, funded by the 
Alberta Heritage Foundation, which led to the pub-
lication of the book Evidence-based Health Economics 
by BMJ Books in 2002.37 This new volume, an entirely 
new edition, was prepared following a similar work-
shop at the London School of Economics and Political 
Science in November 2008. It follows the progress of 
the issues raised in the previous book and also takes 
a broader perspective, reflecting the importance of 
evaluation methods and decisionmaking beyond the 
health sector.

This book aims to: 
describe the current state of the art in approaches 
to evidence synthesis that combine economics and 
systematic review methods within and across the 
health care, social welfare, education and criminal 
justice fields
examine the case for evidence-based principles in 
economic analysis, and the need for such principles 
to include an economic dimension.

The next three chapters build on this introduction to 
provide further insights into core methodological con-
cepts and principles (Chapters 2 and 3) and the use of 
economic evidence in decision making (Chapter 4).

•

•
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Chapters 2 and 3 take alternative perspectives. In 
Chapter 2, the focus is on how evidence is assembled 
and synthesised in decision models for economic eval-
uation, whilst Chapter 3 considers how economic per-
spectives and evidence drawn from previous studies 
can be assembled and synthesised in evidence reviews 
for policy decisions. Both chapters highlight ques-
tions of where economic thinking fits into evidence 
gathering and synthesis processes, and how systematic 
review methods relate to economic analysis methods. 
Chapter 4 builds on the preceding two chapters by 
providing an overview of how outputs from decision 
models and economic evidence reviews are currently 
used in the formulation of public policy and practice 
in different jurisdictions. The way in which policy 
makers and practitioners use information for decision 
making determines whether the work of evaluators 
and reviewers is likely to influence policy, practice and 
the delivery of services.

The next chapters cover a range of specific meth-
odological issues facing evidence reviewers and econ-
omists. Two overarching concerns often expressed 
about systematic reviews and economic analyses are 
that their results may not be generalisable or transfer-
able to other settings, and that they fail to consider 
the fair distribution of benefits and costs. Chapter 5 
considers how an internationally used review, such as 
a Cochrane or Campbell review, might be relevant in 
different specific contexts, taking account of the com-
plexity arising from the range of variables that can 
influence the final best answer. Chapter 6 illustrates 
and discusses how reviews and evaluations could, and 
should, go beyond the simple question of effective-
ness and efficiency to consider equity.

Chapters 7–10 present developments covering 
several issues highlighted in the first edition of this 
book. Chapter 7 examines the evolution of literature 
search methods to identify evidence for systematic 
reviews and decision models that aim to support 
cost- effectiveness decisions. Chapter 8 addresses 
parallel issues in the identification and synthesis 
of health state utility values, which are commonly 
used to inform measures of the value of outcomes 
of health care interventions. Chapter 9 examines the 
use of evidence in decision models and how the use 
of different sources of evidence can influence model 
results. The authors propose hierarchies of sources of 
evidence to help limit the potential for bias in results. 

The question of bias and quality is further addressed 
in Chapter 10, which presents frameworks for grading 
evidence on resource use, costs and cost-effectiveness 
and presenting these types of evidence flexibly and 
usefully for users of reviews.

Although it is common that health care and other 
systematic reviews place emphasis on the results of 
controlled trials of interventions, because this method 
is applied widely and provides least-biased evidence 
of treatment effects, it is also often the case that in the 
health field, as in other areas of social policy, the only 
and best evidence available is from observational data-
sets, such as those collected for administrative pur-
poses or government surveys. Whilst the statistical and 
econometric methods used to analyse these data to 
detect the effects and costs of practices are  unfamiliar 
to many analysts, meta-regression and other tech-
niques are increasingly applied to help sum up findings 
in evidence reviews. Chapter 11 illustrates how meta-
regression analysis can be used to explore the findings 
of studies, whatever methodology they employ.

A systematic review may find little or no relevant 
evidence, but this does not mean there is no policy 
decision to be made and, as such, analysis of evidence 
in reviews and economic evaluations can be used to 
estimate the value of new research. Chapter 12 pro-
files the use of evidence in value of information anal-
ysis to estimate the economic value of new research to 
answer policy questions.

Further criticism of the overall assumptions behind 
evidence-based approaches includes their failure to 
consider political priorities, and especially the impacts 
on inequalities in the distribution of benefits and 
access to services. Chapter 13 challenges the ortho-
doxy of assumptions underlying current approaches 
to evidence synthesis and presents the conceptual 
framework for a new approach.

Chapters 14 and 15 draw key implications of all 
the preceding material for current practice and future 
research. Chapter 14 summarises and discusses current 
recommendations for analysts utilising approaches 
to evidence synthesis that combine economics and 
systematic review methods. Chapter 15 presents a 
summary and discussion of priorities for further 
empirical research needed to develop the evidence base 
that underpins current and future research practice. 
Finally, to assist the reader, Chapter 16 provides a glos-
sary of selected key terms used throughout the book.
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Summary and invitation

The theoretical case for wanting to integrate economic 
analysis and systematic reviews is strong. In some cases, 
such integrated analysis can prove relatively straight-
forward and provide important results. However, the 
conduct of economic evaluation and other forms of 
economic analysis is not always straightforward. It 
will be seen in this book that different approaches to 
the same underlying issue can lead to different results, 
that there are significant negative consequences to 
not utilising the best evidence available at the time an 
economic analysis is conducted, and that there is not 
always a consensus on the best way forward.

In preparing this book, the editors and authors 
were aware that the first edition was firmly based in 
the health care field but that many of the policy issues 
faced in other related fields, including social welfare, 
education and criminal justice, are similar. Some of 
the authors and editors of this book are already work-
ing in these applied fields, and we have sought exam-
ples of applications from these fields. Our success or 
failure in this is reflected in the content of this book, 
and we are aware that there are areas that have less 
coverage than we hoped. Two specific areas we have 
identified are: methods for and examples of economic 
analysis in the field of education, and discussion of 
the role of econometric studies in policy formulation. 
Our success or failure has probably reflected the lim-
its of our own networks, however systematically we 
have searched, and we look forward to finding like-
minded colleagues willing to participate in our future 
work as a result of this book.

It is important that systematic reviewers and econ-
omists alike are aware of such issues, and that there 
is no single best way of integrating economic analysis 
and systematic review methods. In addition, it is nec-
essary to think about the limitations of both economic 
analysis and systematic review more generally and, 
also, of the limits of integrating the two methodolo-
gies. If you are interested in some or all of the above, 
we invite you to join us on a journey ‘from effective-
ness to efficiency’ and enjoy reading this book.
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Mugford M, Shemilt I, Vale L, Marsh K, Donaldson C, 
Mallender J. Chapter 1: From effectiveness to efficiency? 
An introduction to evidence-based decisions and 

 economics. In: Shemilt I, Mugford M, Vale L, Marsh K, 
Donaldson C (editors). Evidence-based decisions and eco-
nomics: health care, social welfare, education and criminal 
justice. Oxford: Wiley-Blackwell, 2010.
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CHAPTER 2

The role of review and synthesis methods 
in decision models

Kevin Marsh
The Matrix Knowledge Group, London, UK

Introduction

The decision model has been defined as an analytic 
tool used to support systematic approaches to evaluat-
ing the impact of alternative interventions on costs and 
other outcomes under conditions of  uncertainty.1,2 
Given the paucity of economic evaluations in a 
number of policy areas, if the goal is to support deci-
sion making with economic evidence, decision models 
will need to lead the forward line. In health econom-
ics, leading proponents of economic evaluation have 
argued for several years that modelling – the art of syn-
thesising the best available evidence on the costs and 
consequences of representations of ‘real-world’ choices 
between alternatives – is an ‘unavoidable fact of life’.3

In the first edition of this book, Donaldson and col-
leagues provided an introduction to economic evalu-
ation and gave an overview of how systematic review 
and evidence synthesis methods can be employed to 
inform economic evaluations, including decision mod-
els.4 This chapter provides an update to that paper. 
Specifically, it attempts to answer two questions. First, 
has any progress been made in answering the meth-
ods questions raised by Donaldson and colleagues? 
Second, can the insights provided by Donaldson and 
colleagues with respect to the evaluation of health care 
interventions be applied to other fields, in particular 
social welfare, education and criminal justice?

The first section of this chapter introduces  economic 
evaluation and provides a summary of Donaldson 
and colleagues’ recommendations about how system-
atic review methods can be employed to inform eco-
nomic evaluation, including decision models. The 
next two sections address the questions posed above. 
Finally, the chapter concludes with recommendations 
for how systematic review methods can be applied 
to economic evaluations conducted using decision 
models. Signposts to other chapters in this volume, 
which present further, detailed discussions of many 
of the issues introduced in this chapter, are provided 
throughout.

Using systematic reviews 
in economic evaluation

Systematic reviews of evidence on the beneficial 
and adverse effects of interventions have become 
an important source of information for decision 
 makers.5–8 However, in many cases decision makers 
need to consider not only whether an intervention 
works or harms, but also whether its adoption will 
lead to a more efficient use of resources.9,10 For this 
reason, comparative analysis of both the costs and 
effects of interventions (i.e. economic evaluation) pro-
vides important information for decision makers.11,12

Resources are scarce and policy makers need to 
choose the most efficient intervention in order to 
maximise some objective, such as health or societal 
welfare. However, the effectiveness of an intervention 
is insufficient evidence on which to base decisions, 
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because the cost of the intervention may outweigh its 
benefits or an alternative intervention may achieve the 
same outcome for a lower cost. There is also empirical 
evidence of the importance of economic evaluation to 
decision making. For example, Marsh and colleagues 
have demonstrated that considerations of both the 
costs and benefits of criminal justice interventions 
produce different policy recommendations compared 
to analysis of their effectiveness alone.13

Economic evaluation is concerned with the ‘oppor-
tunity cost’ of a policy or intervention (see also, inter 
alia, Chapters 1, 3 and 4). Opportunity costs express 
the effects of an action in terms of the foregone ben-
efits of the next best alternative use of the resources 
needed to implement that action.14 That is, resources 
are used efficiently if there is no way to increase bene-
fits (financial, quality of life, etc.) by shifting resources 
from one intervention to another.

In some cases, it is relatively clear that an inter-
vention represents an efficient use of resources. This 
is the case if an intervention is able to achieve the 
same outcome as the next best alternative but at a 
lower cost or if an intervention costs the same as the 
next best alternative but produces greater benefits. In 
these circumstances, the intervention can be judged, 
unequivocally, to be a better use of resources than the 
alternative (in economic terms, the intervention is 
dominant and ‘more technically efficient’).

In other cases, the relative efficiency of interventions 
is less clear; for example, when an intervention both 
costs more and produces greater benefits or, conversely, 
when an intervention produces fewer benefits but is 
also less costly. In these circumstances, a further judge-
ment is required about whether the extra benefits are 
worth the extra cost (or, conversely, whether the bene-
fits foregone are justified, given the reduction in costs); 
this is an ‘allocative efficiency’ question. To inform this 
judgement, a comparative analysis of the incremental 
costs of an intervention with the value of its incremen-
tal benefits (i.e. an economic evaluation) is needed.

Economists have developed a number of techniques 
to value benefits (outcomes) for this purpose. For 
example, the use of cost-utility analysis (CUA) is com-
mon in the economic evaluation of health care inter-
ventions, such as those undertaken on behalf of the 
National Institute for Health and Clinical Excellence 
(NICE) in the UK.15 In a CUA, measures of the health 
benefits of compared  interventions are  valued in terms 

of quality-adjusted life-years (QALYs), a  composite 
measure of length of life and health-related quality 
of life, and interventions are compared in terms of 
their incremental cost per QALY. Alternatively, HM 
Treasury suggests that a cost-benefit analysis (CBA) is 
undertaken for evaluations of public sector initiatives 
within and across several sectors.16 In a CBA, measures 
of the outcomes of compared interventions are valued 
monetarily based on estimates of people’s willingness 
to pay for these outcomes, which is calculated using 
stated preference methods (contingent valuation), 
revealed preference methods or the human capital 
approach.17,18 Examples of the use of monetary valu-
ation techniques to undertake a CBA can be found in 
the evaluation of criminal justice interventions.19,20

Donaldson and colleagues identified a number of 
approaches to the use of systematic reviews to inform 
economic evaluations of health care interventions.

Systematic review of all (economic) evaluations 
containing relevant data.
Systematic review of effectiveness studies, with 
cost data obtained from any available economic 
evaluation.
Systematic review of effectiveness studies, with cost 
data obtained only from economic evaluations per-
formed alongside robust study designs.
Systematic review of effectiveness studies where 
key 'cost drivers' (areas of resources use) are iden-
tified as review outcomes, which may or may not 
subsequently be costed by combining with relevant 
(local) prices.
Performance of a secondary economic evaluation 
where the systematic review of clinical effectiveness 
is the main source of data but secondary searches 
and primary data collection may be performed to 
identify resource use, cost and utilities.4

They argued that, whichever approach is adopted, 
each requires the collection of data on the types, 
quantities and values of resources and outcomes (i.e. 
description, measurement and valuation). Specifically, 
three types of data are required
1.  The main event pathways that have distinct 

resource implications or outcome values associ-
ated with them. For a health care intervention, this 
might include estimates of the probability, length 
and intensity of inpatient admissions, surgical or 
medical interventions, medication and outpatient 
consultation, as well as health outcomes.

•

•

•

•

•



Chapter 2

   

10

2.  The probabilities associated with the main event 
pathways. 

3.  The resource consequences and utilities or values 
associated with the event pathways.4

Donaldson and colleagues also acknowledged, how-
ever, that there are challenges to identifying the above 
data through the use of systematic reviews.4 For 
instance, while randomised controlled trials (RCTs) 
often include data that can be used to calculate the 
probabilities of outcomes, similar data are not nec-
essarily available in RCTs for resource use or costs 
(see also, inter alia, Chapters 3, 7 and 9).4 Further, 
data on utilities associated with outcomes are seldom 
reported in RCTs (see also Chapter 8).4

Drummond and colleagues arrived at a similar 
conclusion in their review of NICE health technol-
ogy appraisals to assess the extent to which these sys-
tematic reviews of clinical literature inform economic 
evaluations.21 The authors concluded that economic 
evaluations can benefit from systematic reviews 
of clinical literature – as expected with appraisals 
undertaken for NICE, all the 41 technology apprais-
als reviewed contained a systematic review. However, 
they also concluded that there are challenges to 
employing systematic reviews of clinical literature 
in undertaking economic evaluations. For instance, 
given the lack of reporting of utilities in RCTs noted 
by Donaldson and colleagues, much of the data 
required to estimate composite measures of health 
gain (in this case, QALYs) is not contained in sys-
tematic reviews of such studies (see also Chapter 8). 
Systematic reviews may also present summary statis-
tics in a form that is not appropriate for use in eco-
nomic evaluations (e.g. median survival time rather 
than mean survival time).

Given the limited data on resource use, costs 
and utilities reported alongside trials of health care 
interventions, Donaldson and colleagues concluded 
that overcoming these gaps in the evidence requires 
use of decision models, which combine effects data 
obtained from trials (or systematic reviews of trials) 
with data on baseline risks, resource use, costs, and 
(in health care) utilities collected from a range of 
other sources, such as administrative datasets, obser-
vational studies and other primary research (see also, 
inter alia, Chapters 7, 8 and 9).4 However, they also 
concluded that it was not immediately clear how this 
should be done:

‘What is not clear, however, is which is the most 
 appropriate source for the different types of data 
required (resource use, prices, patient outcomes) to con-
duct the evaluation.’

(Donaldson et al., 2002:22)4

The remainder of this chapter builds on this discus-
sion of the use of systematic reviews to inform eco-
nomic evaluations in two ways. First, it considers 
whether methodological developments since 2002 
offer insights that can help researchers to overcome 
the lack of guidance on decision modelling identified 
by Donaldson and colleagues. Second, it asks whether 
the approach outlined by Donaldson and colleagues 
for health care interventions is also applicable in 
other fields or whether different policy areas require 
alternative approaches.

Decision models: methodological 
developments

Decision models are frequently used to conduct eco-
nomic evaluations alongside systematic reviews, as 
only rarely is all the evidence required for an eco-
nomic evaluation available from one source (see also, 
inter alia, Chapters 7, 8 and 9).22,23 Decision mod-
els provide an explicit, quantitative and systematic 
approach to decision making, and synthesise data 
from different sources to allow the cost-effective-
ness of alternative interventions to be assessed using 
cost-effectiveness analysis (CEA), CUA or CBA. This 
approach to conducting economic evaluations is rec-
ommended by a number of prominent organisations 
worldwide, including the NICE in the UK and the 
Canadian Agency for Drugs and Technology in Health 
(CADTH). NICE methods guidelines state that:

‘… it will be necessary to construct an analytical frame-
work within which to synthesise the available evidence 
so that estimates of clinical and cost effectiveness can 
be made that are relevant to the clinical decision-mak-
ing context. This framework will usually require the 
development of a model using aggregated or individual 
patient data to estimate parameters.’

(NICE, 2008:28)15

Decision analysis splits the measurement of cost-
effectiveness into a number of components, which 
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can be evidenced from different data sources. Under 
this methodology, the possible chains of events (from 
initial choice of intervention, through  intermediate 
events, to final outcomes) are identified using an 
explicit structure that clearly specifies their sequence. 
Data are analysed by giving each possible event a 
valuation (either in terms of resource use, health 
outcome or both), and by weighting valuations of 
interventions, events and outcomes by the probabil-
ity of their occurrence. Examples of decision models 
that use a decision tree structure from education and 
criminal justice are presented in Figures 2.1 and 2.2.

Cooper and colleagues have identified a number of 
specific reasons why decision models are employed in 
health economic evaluation.23

To extrapolate primary data beyond the endpoint of 
a trial.
To make indirect comparisons between treatments 
for which no ‘head-to-head’ trials exist.

•

•

To investigate how the cost-effectiveness of clinical 
strategies/interventions changes as the values of key 
parameters are altered (often not observable in pri-
mary data analysis).
To link intermediate endpoints to ultimate measures 
of health gain (e.g. QALYs).
To incorporate country-specific data relating to dis-
ease history and management.

Decision models are parameterised using diverse 
sources of evidence including, inter alia, RCTs, obser-
vational studies, administrative data and expert 
opinion (see also Chapters 7, 8 and 9).24 Systematic 
reviews are often employed to identify and syn-
thesise evidence on the effects of the interventions 
compared in a model. However, strategies for iden-
tifying evidence for other parameters (i.e. baseline 
risks, resource use, unit costs, and, if applicable, utili-
ties) are not always made explicit in practice (see also 
Chapters 7, 8 and 9).23

•

•

•

Preschool programme

Preschool children

No preschool
programme

Classified mentally impaired

Classified mentally impaired

Not classified mentally impaired

Not classified mentally impaired

Graduated school by 19

Did not graduate school by age 19

Did not graduate school by age 19

Did not graduate school by age 19

Did not graduate school by age 19

Graduated school by 19

Graduated school by 19

Graduated school by 19

P(m|p)

P(m�|p)

P(m|p�)

P(m�|p�)

P(g|m,p)

P(g�|m,p)

P(g|m,p)

P(g�|m�,p)

P(g|m,p�)

P(g�|m,p�)

P(g|m�,p�)

P(g�|m�,p�)

P(m|p) � Probability that the child will be mentally impaired given that they attended the preschool programme

P(m’|p) � Probability that the child will not be mentally impaired given that they attended the preschool programme

P(m|p’) � Probability that the child will be mentally impaired given that they did not attend the preschool programme

P(m’|p’) � Probability that the child will not be mentally impaired given that they did not attend the preschool programme

P(g|m,p) � Probability that the child will graduate school by age 19 given that they were classified as mentally impaired and attended
  the preschool programme

P(g’|m,p) � Probability that the child will not graduate school by age 19 given that they were classified as mentally impaired and
  attended the preschool programme

P(g|m’,p) � Probability that the child will graduate school by age 19 given that they were not classified as mentally impaired and
  attended the preschool programme

P(g’|m’,p) � Probability that the child will not graduate school by age 19 given that they were not classified as mentally impaired and
  attended the preschool programme

Figure 2.1 Illustrative decision model for a preschool programme designed to improve subsequent school attainment 
(decision tree structure).
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A number of recent studies have identified the use 
of systematic reviews to measure treatment effect 
parameters in decision models for health economic 
evaluation. As noted above, Drummond and col-
leagues reviewed 41 technology assessments pub-
lished between 2003 and 2006 and concluded that all 
contained a systematic review to measure treatment 
effects.21 In a similar study, Cooper and colleagues 
reviewed economic decision models developed as 
part of the UK Health Technology Assessment (HTA) 
programme between 1997 and 2003.25 The authors of 
this study concluded that systematic reviews are often 
used for the estimation of relative treatment effects 
and are the most common approach.

Use of systematic reviews to measure treatment 
effects in decision models is, however, far from uni-
versal. In a review of drug therapies, Hanratty and 
colleagues found that only a small proportion of 
published economic studies used systematic reviews 
that would have been available at the time the stud-
ies were conducted.26 They concluded that there is a 

consequent risk that estimates of cost-effectiveness 
could be biased, due to the failure to utilise the most 
precise estimates of treatment effects available from 
meta-analyses.26,27

A similar observation was made by Demicheli and 
colleagues, who concluded that their analysis demon-
strated that ‘a significant proportion of evaluations rely 
on estimates of effect derived from single, small, non-
randomised studies or, possibly even worse, expert 
opinion’.28 Drummond and colleagues have identified a 
number of possible reasons for systematic reviews not 
being employed to inform decision models, including 
authors being unaware of the availability of existing 
reviews, there being no review available, and the time 
and cost associated with undertaking a new review.21

The remainder of this section considers two spe-
cific challenges facing the construction of decision 
models that are of particular relevance to the use of 
systematic review methods: how should evidence on 
model parameters be identified and analysed and how 
should the quality of such evidence be assessed?’

Intervention

Offender population

No
intervention

Participates in rehabilitative programme

Participates in rehabilitative programme

Does not participate
in rehabilitative programme

Does not participate in rehabilitative
programme

Reoffences at 1 year post-release

No reoffences at 1 year post-release

No reoffences at 1 year post-release

No reoffences at 1 year post-release

No reoffences at 1 year post-release

Reoffences at 1 year post-release

Reoffences at 1 year post-release

Reoffences at 1 year post-release

P(p|i)

P(p�|i)

P(p|i�)

P(p�|i�)

P(r|p,i)

P(r�|p,i)

P(r|p�,i)

P(r�|p�,i)

P(r|p,i�)

P(r�|p,i�)

P(r|p�,i�)

P(r�|p�,i�)

P(p|i) � Probability that the offender will participate in the rehabilitative programme given that they received the intervention

P(p�|i) � Probability that the offender will not participate in the rehabilitative programme given that they received the intervention

P(p|i�) � Probability that the child will participate in the rehabilitative programme given that they did not receive the intervention

P(p�|i�) � Probability that the offender will not participate in the rehabilitative programme given that they did not receive the intervention

P(r|p,i) � Probability that the offender will have reoffended at 1 year post release given that they participated in the rehabilitative
  programme having received the intervention

P(r�|p,i) � Probability that the offender will not have reoffended at 1 year post release given that they participated in the rehabilitative
  programme having received the intervention

Figure 2.2 Illustrative decision model for an intervention designed to increase uptake of a rehabilitative programme 
(decision tree structure).
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It is important to note that methodological 
guidance published to date offers limited and some-
what inconsistent answers to these specific  questions. 
Whilst a number of published papers offer general 
guidance on good practice and model quality in 
decision model ling for health economic evaluation, 
a review of 15 such papers conducted by Phillip 
and colleagues concluded that they offer conflict-
ing guidance on key issues.1,3,24,29–41 Furthermore, 
most published methods guidelines do not address 
methods for the identification of parameter esti-
mates or assessment of the quality of data inputs. 
This situation is, however, starting to be addressed 
(e.g. Chapters 7, 8, 9 and 10 of this  volume offer 
methods proposals, based on recent and  ongoing 
research, that aim to address each of these two s pecific 
questions).

Identifying and analysing evidence
In their 2005 study, Cooper and colleagues identi-
fied a lack of guidance on methodologies for identi-
fying evidence to inform model parameters (other 
than clinical effects parameters, for which there are 
well-established search methods – see Chapter 7) and 
a lack of clear reporting of the sources of evidence 
used to inform model parameters.25 Any guidance for 
identifying decision model parameters should answer 
a number of questions, including: What sources of 
evidence are available to estimate model parameters? 
What search strategies should be adopted? How 
should search strategies be reported? How should the 
evidence collected be analysed?

Sources of evidence

As stated above, decision models need to be pop-
ulated with estimates of their specified param-
eters (main types of parameters are beneficial and 
adverse effects, baseline risks, resource use, unit 
costs, and, if applicable, utilities). For example, to 
estimate costs, locally applicable estimates of both 
amounts of resource use associated with compared 
interventions and their unit costs are needed. For 
decision models, prospective data collection or anal-
ysis of reliable administrative data for the specific 
study or, alternatively, recently published results 
of prospective data collection or a recent analysis 
of reliable administrative data, collected from the 

same jurisdiction, have been proposed as the best 
sources of evidence to inform estimates of resource 
use parameters (see Chapter 9). Similarly, unit cost 
calculations based on reliable databases or data 
sources conducted for the specific study or, alter-
natively, recently  published cost calculations based 
on reliable databases or data sources, collected from 
the same jurisdiction, have been proposed as opti-
mal sources of evidence to inform estimates of unit 
cost parameters (see Chapter 9).

As such, prospective data collection, administrative 
datasets and published (or unpublished) economic 
analyses may all be considered as potentially useful 
sources to inform resource use and unit cost param-
eters in a decision model (see Chapter 7). Research 
into the unit costs of health and social care, combin-
ing data collected from each of these types of sources, 
has resulted in compilations of unit costs data being 
made available in some jurisdictions (e.g. in the UK 
the Personal Social Services Research Unit provides 
an annually updated volume of unit costs of health 
and social care and the Pharmaceutical Benefits 
Advisory Committee provides similar sources in 
Australia).42,43 Other compilations of health care unit 
costs data in the UK include National Schedule of 
NHS Reference Costs volumes and British National 
Formulary volumes.44,45 Comparable compilations 
are available for other jurisdictions, for example, 
within Diagnostic Related Groups (DRG) systems in 
Germany.46

Similar compendia are currently being developed 
for other policy areas and jurisdictions. For instance, 
the Personal Social Services Research Unit (PSSRU) is 
developing a ‘UK unit costs of crime and justice’ vol-
ume.47 Also, the Centre for Child and Family Research 
(CCFR) at Loughborough University is working 
on UK education unit costs as part of a project to 
develop a ‘children’s services’ cost calculator for UK 
local authorities.48

A number of sources of published economic analy-
ses of health care interventions are suggested in the 
literature, including the NHS Economic Evaluation 
Database (NHS EED), the Health Economic 
Evaluation Database and Econlit, the American 
Economic Association’s electronic bibliography.9,49–51 
We are, however, not aware of equivalent databases 
covering the fields of education, criminal justice or 
social welfare (see also Chapter 7).
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Search strategies

As noted above, systematic review methods are often 
employed to identify evidence on treatment effects 
for use in decision models for health economic 
evaluation, but are rarely fully implemented to iden-
tify data used to estimate other model parameters 
(see also Chapters 7, 8 and 9). This is in part because of 
the cost and time that would be needed to undertake 
a full systematic review for all model parameters, but 
primarily because specific features of decision model 
development processes mean that systematic review 
methods are not directly applicable in this context 
(see Chapter 7 for a comprehensive discussion of this 
issue).

Consequently, Cooper and colleagues suggest a 
number of search strategies that may improve the 
efficiency of searches for data to estimate decision 
model parameters (see also Chapters 7, 8 and 9).23 
First, focused, systematic searches should be con-
ducted around those parameters that have the largest 
influence on model results, using expert opinion, pre-
vious studies or initial models to inform judgements 
about which parameters these searches should focus 
on. Second, an iterative approach to searching should 
be adopted (see also Chapter 7). Examples of itera-
tive approaches to searching include citation searches, 
‘pearl growing’(i.e. using relevant articles to identify 
other relevant articles) and ‘berry picking’ (i.e. using 
each newly identified piece of information to rede-
fine the initial query, resulting in an ever-modifying 
search strategy) (see also Chapter 7).52,53

When adopting iterative approaches to searching 
rather than full systematic reviews, it is important 
to know when ‘sufficient’ evidence has been col-
lected (see also, inter alia, Chapters 7, 8 and 12). 
Cooper and colleagues suggest that ‘sufficiency’ can 
be defined in terms of parameter uncertainty (i.e. 
incorporating additional evidence does not affect 
parameter uncertainty) or in terms of a precision/
bias trade-off (i.e. while incorporating additional 
information reduces uncertainty, it does so at the 
expense of increasing bias, as the additional data are 
less relevant or of poor quality) (see also Chapter 7).23

The framework of value of information (VoI) anal-
ysis also provides the possibility of quantifying how 
further information will reduce decision uncer-
tainty (see Chapter 12).54

Analysis

A well-conducted meta-analysis of RCTs with direct 
comparison between alternative interventions has 
been proposed as the least biased source of data to 
inform estimates of beneficial and adverse effects 
parameters in decision models for health economic 
evaluation (see Chapter 9).25,55 However, there are 
limitations to the application of such methods to the 
synthesis of data to populate cost, resource use and (if 
applicable) utilities parameters.9,10

Meta-analysis requires that a common metric is 
available across two or more studies. Attention there-
fore needs to be paid to the equivalence of the mean-
ing of estimates of costs, resource use and utilities 
(or other outcome values) across studies prior to any 
decision to pool these estimates (see also Chapter 9). 
Estimates of resource use, costs, and outcome values 
are sensitive to features of local contexts, such as prices, 
preferences and the configuration of service delivery 
(see also, inter alia, Chapters 3, 4, 8 and 13).17,56,57 
This may limit the generalisability and transferabil-
ity of such estimates across settings. Therefore, selec-
tion of the best available sources of locally applicable 
data for a specific context is ( subject to availability), 
arguably, likely to be preferable to (adjusted) esti-
mates based on data collected in other settings and 
to pooled estimates derived using a synthesis of 
(adjusted) data collected from several studies con-
ducted in different settings (see also, inter alia, 
Chapters 3, 4 and 9).

Reporting

Assessment of the appropriateness of a search strat-
egy undertaken to populate a decision model requires 
that the strategy employed is clearly reported (see 
Chapter 7 for a detailed discussion of this issue). 
This also enables the search to be reproduced and 
updated. Cooper and colleagues observed that search 
strategies employed in the development of existing 
decision models are in general poorly reported.25 
It is important that the method for identifying evi-
dence on all model parameters is reported, including 
a clear description of inclusion and exclusion crite-
ria, as well as an assessment of the quality of the evi-
dence used (see Chapter 7 for a detailed discussion 
of this issue).58
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Assessing quality of evidence
As decision models use data from diverse sources, 
which may themselves be subject to varying degrees 
of different forms and sources of bias, it is impor-
tant that the quality of the evidence included in 
models is assessed. Chapter 9 of this volume pro-
poses a hierarchy of data sources for evidence to 
inform estimates of different parameters in decision 
models for health economic evaluation (and may 
also provide a useful starting point for development 
of hierarchies applicable to decision models of 
social welfare, education and criminal justice inter-
ventions). Use of such hierarchies may in itself limit 
the potential for bias in decision models. However, 
where evidence for decision models is derived from 
previously published or unpublished studies, there 
is a further need to undertake detailed assessments 
of risk of bias in, and methodological quality of, 
each source study.

Given the range of types of parameters in a deci-
sion model and the range of study designs that may 
be drawn upon to collect evidence to estimate each 
parameter, a battery of different tools may be needed 
for this purpose. Several tools have been suggested 
in the literature for use to inform assessments of dif-
ferent study designs. For example, Cooper and col-
leagues identified instruments such as the Jadad 
Scale for assessing the quality of RCTs, and the 
Newcastle-Ottawa Scale for assessing the quality of 
non-randomised/observational studies.23,59,60 Other 
potential tools include the Cochrane Collaboration’s 
tool for assessing risk of bias and the EPOC Risk of 
Bias Guideline (to inform assessments of both RCTs 
and various forms of non-randomised/observational 
studies).61,62

Jefferson and colleagues identified a number of 
tools to inform assessments of the quality of eco-
nomic evaluations, including guidelines for authors 
and peer reviewers of economic submissions to 
the British Medical Journal (BMJ checklist) and 
the Quality of Health Economics Studies (QHES) 
checklist.63–66 The Campbell & Cochrane Economics 
Methods Group recommends a two-stage approach 
to assessment of health economic evaluations, utilis-
ing the Cochrane Collaboration’s tool for assessing risk 
of bias (stage one) and, depending on the approach 
to economic evaluation, the BMJ checklist and/or 
the criteria list for assessment of methodological 

quality of economic evaluations (CHEC criteria list) 
or the quality assessment in decision-analytic mod-
els (Philips checklist) to inform each stage.9,24,64,67 
However, there are many other quality checklists 
that could be applied to those economic evaluations 
that provide data used in decision models. Chapter 
10 of this volume refers to an unpublished review 
that identified more than 20 published checklists 
designed to inform assessments of the methodologi-
cal quality of economic evaluations conducted along-
side single, empirical studies, as well as several more 
designed to inform similar assessments of previously 
published and unpublished decision models (includ-
ing some based on methods guidelines cited earlier 
in this chapter).

Given that decision models may draw on data from 
several previously published studies that utilise dif-
ferent study designs, a challenge facing quality assess-
ment of studies in the decision-modelling context is 
the need to assess quality across study designs.68 For 
example, when is a good-quality quasi-experimental 
study better than a poor-quality RCT? Most of the 
checklists and guidance currently available do not 
facilitate such comparisons. However, the GRADE 
system, described in Chapter 10 of this volume, does 
provide a comprehensive framework for rating the 
quality of evidence on both health and other effects, 
collected from RCTs and observational studies, as well 
as evidence on resource use and costs, drawn from 
previously published economic evaluations (exclud-
ing published decision models). Moreover, in the UK, 
NICE has developed checklists to inform assessments 
of the applicability and quality of decision models, 
including the sources of evidence they use, which 
draws on the GRADE approach (see Chapter 10 for a 
full description).

How should potential biases in the data used 
in a model be dealt with? First, sensitivity analy-
sis should be conducted to assess the impact of the 
quality of the evidence included in the model on its 
results. Should this analysis reveal that the results of 
the model are sensitive to different qualities of evi-
dence, a number of solutions have been proposed 
to attempt to adjust for biases.23 First, evidence 
obtained from studies that fall below a prespecified 
quality threshold can be excluded. Second, weights 
can be given to the studies according to their qual-
ity. Third, random effects modelling of bias can 
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be employed. Fourth, full bias modelling can be 
employed in an attempt to identify all sources of 
potential bias in the available evidence, obtain 
external information on the likely form of each bias 
and construct a model to correct the data analysis 
accordingly. Each of these methods requires a judge-
ment about how study design affects reliability. 
Cooper and colleagues suggest that adjustments for 
study-specific biases may be obtained by employing 
clinical and/or epidemiological experts to judge the 
validity of each data source.24

Beyond health care

Debate on the use of review methods to inform eco-
nomic evaluations, including decision models, has 
almost exclusively taken place in relation to health 
care interventions, which have consequently been the 
main focus of this chapter. This section explores the 
extent to which non-health care policy areas, such as 
social welfare, education and criminal justice, pose 
distinctive methodological challenges for such meth-
ods or whether the methods are broadly applicable to 
other areas.

An important opening observation is that health 
care interventions have been the subject of much 
larger numbers of economic evaluations compared 
to social welfare, education and criminal justice inter-
ventions. For example, a systematic review conducted 
Sefton and colleagues found that, between 1996 and 
2000, an average of approximately 30 economic eval-
uations was published each year in the social welfare 
field, compared to 15–20 times that number in the 
health care field.69 A comparable total number of eco-
nomic evaluations of criminal justice interventions 
were identified in a study by Marsh.70

Consequently, social welfare, education and crimi-
nal justice policy makers and practitioners wish-
ing to include considerations of economic evidence 
for a given decision are likely to be able to draw on 
evidence from previously published economic eval-
uations much less often than their health care coun-
terparts. This suggests that Donaldson and colleagues’ 
recommendation that decision models are required 
for economic evaluation of health care interventions 
applies equally to non-health care interventions.4 
After all, recognising that decisions still need to be 
made, decision models offer a systematic approach to 

 evaluating the impact of alternative interventions on 
costs and other outcomes under conditions of uncer-
tainty and in the absence of ideal evidence.1

It also seems reasonable to suggest that the data 
requirements for economic evaluations of health 
care interventions outlined by Donaldson and col-
leagues apply equally to non-health care interven-
tions.4 There is nothing subject specific about the 
need to understand the event pathways associated 
with compared interventions, the probabilities asso-
ciated with these pathways, and their associated costs 
and values. However, a further implication of the rel-
ative lack of previously published (and unpublished) 
economic evaluations in the social welfare, education 
and criminal justice fields is that reviews conducted 
for the purpose of populating decision models are, at 
present, less likely to be able to draw on data collected 
from previous economic evaluations. This suggests 
that decision models of non-health care interven-
tions are currently more likely to rely on evidence on 
resource use, costs and monetary (or other) valua-
tions of outcomes that has been obtained from analy-
ses of administrative datasets, published compendia 
and expert opinion (assuming primary data collec-
tion is not a feasible option).

There are also important differences between the 
health care and non-health care fields that will need 
to be taken into account when designing reviews to 
inform decision models (and empirical economic 
evaluations). Within the UK, many such differences 
are evident in current debates regarding application 
of the NICE reference case to economic evaluations 
of public health interventions.15,71,72

Some differences are of degree rather than form. 
For example, a key challenge identified in the previ-
ous section, that relates equally to decision models 
developed in health care and non-health care fields, 
is the need to develop quality assessment methods 
that incorporate non-experimental study designs. 
This challenge is particularly pertinent to policy areas 
such as criminal justice, where the use of experimen-
tal methods may be limited in practice by ethical or 
logistical concerns.73

Other differences present a more serious challenge 
to the conduct of reviews to inform decision mod-
els in social welfare, education and criminal justice. 
First, given the general lack of formal analyses of the 
costs of interventions described above, it is likely that 
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alternative approaches are required to identify these 
data, including primary data collection and use of 
new, review-based methods to identify resource use 
data within comparative effectiveness research stud-
ies, to inform cost analyses.74 Second, there is a lack 
of agreement on appropriate measures of outcomes. 
This poses a challenge to the synthesis of outcome 
data, as studies often do not measure the same out-
comes or adopt different metrics to capture the same 
outcomes.

Two further differences between health care and 
non-health care policy and practice contexts, which 
have serious implications for the conduct of eco-
nomic evaluations and reviews to inform decision 
models that warrant further discussion, are analytic 
perspective and valuation methods.

Analytic perspective: which costs 
and effects should be included?
Delivery of social welfare services involves a range of 
funders and decision makers. For example, in the UK, 
social care funding comes from a combination of cen-
tral government grants, tax revenues and user charges. 
Social care policy involves a range of stakeholders, 
including local authorities, health care practition-
ers and users, who all play a key role in determining 
which services are provided in practice. The multisec-
tor nature of social care provision and the increasing 
importance of users as decision makers mean that 
it is not only important that the costs and benefits 
accruing to all stakeholder groups are included in an 
economic analysis, but also that the costs and benefits 
accruing to each stakeholder group are presented sep-
arately (as well as trade-offs between costs and ben-
efits accruing to different stakeholder groups). This is 
essential to allow each stakeholder group to assess the 
impacts of an intervention on costs and other out-
comes from their own perspective.

Given that stakeholders normally operate within 
fixed budgets to achieve a specific objective, such 
as maximising health outcomes or reducing crime, 
Claxton and colleagues have argued that, in such 
circumstances, adoption of a multisector analytic 
perspective is appropriate.75 The decision rule thus 
becomes that an intervention should only be recom-
mended if either benefits are greater than costs from 
the perspective of each stakeholder group necessary to 
deliver the intervention or if those stakeholder groups 

that gain from the intervention can compensate those 
that lose (in the latter case, a mechanism is needed 
to allow stakeholders who gain to compensate those 
who lose).

Adoption of a multisector analytic perspective in 
policy areas such as social welfare has implications 
for data collection for decision models. In particular, 
it is likely to increase the number of parameters that 
need to be estimated in a given model, which in prin-
ciple might increase the research resources needed 
to identify data for this purpose. This places greater 
emphasis on the need to develop efficient approaches 
to identification of the data needed to estimate model 
parameters (see also Chapters 7 and 8), as well as 
methods for identifying when sufficient data have 
been collected.

How should outcomes be valued?
One of the key challenges in the use of systematic 
reviews of RCTs to inform decision models of health 
care interventions is that evidence on the impact of 
interventions on health state utilities is not restricted 
to RCTs (see Chapter 8). This challenge is exacerbated 
in non-health policy areas, as health state utilities do 
not necessarily capture the value of outcomes associ-
ated with social welfare, education or criminal justice 
interventions, and no equivalent measures have yet 
been fully developed in these fields. Furthermore, the 
philosophical basis for measures of utility employed 
in health care is often rejected by those working in 
non-health policy areas.

The valuation of public sector outcomes, such as 
improved health or well-being, raises difficult ques-
tions about what is ‘good’. In particular, two such 
questions stand out. 
1.  Whose judgement about the value of outcomes 

has legitimacy – the general public, service users or 
decision makers? 

2.  Should values be derived from people’s preferences 
or from their experiences?

Health economics research often employs the QALY, 
a composite measure of length of life and health-
related quality of life, as a standard measure to value 
health benefits. When deciding whether to recom-
mend a new health care technology, in England, 
NICE has chosen to assess the incremental QALYs 
 associated with the new technology (compared to 
alternative interventions) to determine whether this 
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QALY gain justifies the cost of the technology. This 
entails  adoption of what is sometimes referred to as 
an ‘extra-welfarist’ approach, which places an implicit 
legitimacy for valuing outcomes on past decisions. 
Implicit in this approach are answers to the above 
two questions. Specifically, decision makers’ prefer-
ences determine what is good. Critics of this approach 
argue that values derived from past decisions are 
influenced by political and affordability issues rather 
than the preference of the population.76

Two alternative approaches to deciding what is 
‘good’ are available. The ‘welfarist approach’ states 
that value judgements should be based on individuals’ 
welfare and that individuals are the best judges of 
their own welfare. From this perspective, individuals’ 
willingness to pay is the appropriate way to value out-
comes. This is the position adopted by HM Treasury’s 
guidance on how to undertake economic evaluations 
and is a position that has been adopted by a number 
of economists working on criminal justice interven-
tions.16,77–79 However, a number of commentators 
have criticised the validity of techniques employed to 
elicit people’s willingness to pay, arguing that they are 
based on unrealistic underlying assumptions about 
the functioning of markets or are subject to a range 
of biases.80

Both the ‘welfarist’ and ‘extra-welfarist’ approaches 
emphasise the importance of people’s preferences in 
deriving valuations of outcomes. New techniques that 
use measures of subjective well-being (i.e. people’s 
responses to questions such as ‘how satisfied are you 
with your life?’) to value policy outcomes accept the 
welfarist principle that value judgements should be 
based on individuals’ welfare, but reject the welfarist 
principle that individuals’ preferences are the best 
way to assess welfare. Instead, the focus is on peo-
ple’s experiences and how these relate to their evalu-
ations of their lives.81 A key argument in favour of 
such an approach is that people are poor predictors 
of what mechanisms will improve their well-being. 
Thus, rather than ask people about their preferences 
for certain outcomes, a direct measure of their expe-
riences of the outcomes on well-being is argued to 
provide a more accurate picture of the likely value of 
interventions.

The resolution of this debate is beyond the scope 
of this paper. However, it is sufficient for present 
purposes to acknowledge that policy makers and 

researchers in non-health care fields may adopt a 
 different approach to valuing policy outcomes to their 
health care counterparts. For example, as noted above, 
economic evaluations in the criminal justice field 
often employ monetary values of crime outcomes 
that correspond with a welfarist view of the world. 
Economic evaluation in education often employs 
the human capital method for valuing outcomes. 
Furthermore, policy makers have recently begun to 
look with increased interest at the possibility of using 
measures of subjective well-being to evaluate public 
policy. For instance, the OECD recently convened a 
conference of academics and policy makers to discuss 
the use of such measures in policy making.82

The likelihood that non-health care fields adopt 
diffe rent notions of value to those currently adopted 
in health care has potential implications for the 
employment of reviews to inform decision mod-
els. For instance, quality grading scales may need to 
be developed for studies of the subjective well-being 
impact of outcomes, or studies of the monetary value 
of such outcomes, or alternatively these study designs 
need to be integrated into existing evidence grad-
ing frameworks that accommodate a range of study 
designs (see, for example, Chapter 10).

Discussion

The limited data on resources use, costs and utili-
ties reported alongside studies of the beneficial and 
adverse effects of interventions (e.g. RCTs) mean that 
supplementary reviews need to be conducted to pop-
ulate decision models for the economic evaluation of 
interventions. However, published decision models 
raise a number of concerns. First, use of systematic 
reviews as the framework for analysis of evidence on 
beneficial and adverse effects is far from universal in 
decision modelling. Second, strategies for identifying 
evidence for other key model parameters are rarely 
made explicit. Third, development of decision mod-
els rarely includes rigorous quality assessment of the 
sources of evidence they utilise.

Solutions to these challenges have been limited to 
date by a lack of consistent guidance on decision mod-
elling methods. However, this situation is starting to 
be addressed as proposals begin to emerge from recent 
and ongoing research (see, inter alia, Chapters 7, 8, 9 
and 10). First, the costs  associated with  undertaking 
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reviews of evidence to inform model parameters mean 
that more efficient search strategies are being devel-
oped. There is an emerging consensus that searches 
should focus on those parameters that have the larg-
est influence on model results and also use more 
iterative approaches. Second, the literature identifies 
a number of tools that can be used to identify the 
quality of the data employed in models. Third, the 
importance of clear reporting of the methods employed 
is emphasised.

However, a number of important questions remain 
to be answered before guidance on the use of review 
methods to inform decision models comes of age. 
In particular, further work is needed to define and 
measure when ‘sufficient’ data have been collected to 
build a decision model (see also Chapter 7). Also, fur-
ther research is required on how the quality of data 
inputs affects the reliability of the results of decision 
models (see also Chapter 9). Finally, further guidance 
is needed on methods for addressing potential biases 
within the data employed in a decision model.

Much of the debate to date has focused on methods
for use in decision models for economic evaluations 
of health care interventions. Many components of 
the methodologies proposed in the health care lite-
rature are relevant for the economic evaluation of 
non-health care interventions. If anything, the limited
evidence base in other policy fields places more 
emphasis on the need for decision models and the 
use of diverse sources of data to inform their devel-
opment and population.

However, distinctive features of non-health care 
fields mean that some challenges facing health care are 
exacerbated in other applied fields. These challenges 
currently restrict the synthesis and use of evidence on 
the efficiency of interventions and further methodo-
logical research and development are needed before 
they can be overcome. First, the limited evidence base 
and relative dearth of high-quality research on the 
costs and effects of interventions are a major barrier 
to the development of decision models to evaluate 
the efficiency of non-health interventions; thus more 
economic analyses are needed. Second, both real 
and imagined obstacles to conducting experimen-
tal studies on social and behavioural interventions 
place greater emphasis on the need to develop qual-
ity assessment methods and analytic approaches that 
incorporate non-experimental study designs.

Third, the multisector analytic perspective indi-
cated in policy areas such as social welfare is likely to 
increase the complexity of decision models, which 
will demand a corresponding increase in the urgency 
to develop efficient search strategies and clear guide-
lines to inform judgements of when sufficient data 
have been identified. Fourth, different notions of 
value employed in non-health care policy domains 
mean that greater attention needs to be focused on 
the development of quality grading scales to accom-
modate assessments of studies of the subjective well-
being impact and monetary valuation. Finally, the 
resources available to assist those developing deci-
sion models in non-health care fields are limited. 
Therefore, investment is required to develop specialist 
database(s) of previously published economic analysis 
and compendia of the unit costs of resources used in 
social welfare, education and criminal justice sectors.
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Introduction

At the heart of evidence-based policy making lies an 
awkward truth. It is that, for any given policy choice, 
at a particular time and in a specific country or organ-
isation, there will be no single completed empirical 
study which generates the ideal and totally applicable 
evidence for informing that choice. Instead, at best, 
policy makers must somehow draw upon a number of 
partially relevant research studies which can inform a 
given policy choice (see also Chapter 5). It is this inev-
itable fact which places the need for systematic review 
methods – or some kind of transparent and credible 
approach for identifying, integrating and weighing 
up evidence from different sources – at the heart of 
 evidence-based policy making.

Another truism which complicates matters is that 
policy makers have multiple objectives. For example, 
a defensible decision about changing the organisa-
tion of a health service will have to consider not only 
the impact of alternatives on health outcomes but 
also issues such as accessibility and coverage; possi-
ble harms and safety impacts; service responsiveness 
and patient satisfaction; and of course, the cost and 
budget impact. In other areas of public policy, such 
as transport or the environment, the number of dif-
ferent objectives or types of potential impact may be 

even greater. However, in many policy processes, the 
critical information needs of policy makers are often 
reduced to seeking an answer to two questions: ‘What 
works (best)?’ and ‘Is it worth the money?’. That is, 
considerations of cost and cost-effectiveness (or cost-
benefit) are paramount alongside consideration of 
beneficial and adverse effects. Therefore some kind of 
consideration of economic evidence is often explicitly 
required or implicitly expected. But how?

This chapter considers the joint implications of 
these two truisms: that policy makers should consider 
economic evidence, and that such evidence will typi-
cally reside in a number of studies, each of which is 
only partially relevant to the specific policy choice 
faced. The chapter opens by briefly identifying some 
of the main economic perspectives that impinge on 
evidence-based decision making. This is followed by 
a section describing the rise in the practice of con-
ducting systematic reviews of economic evidence 
(most notably in health care), and includes an outline 
of current guidance and other resources currently 
available to assist in such reviews (see also, inter alia, 
Chapters 7 and 8).

Next, some of the challenges involved in conduct-
ing reviews of economic evidence are described, and 
a case study profiling one of the rare attempts to con-
duct a meta-analysis of cost data is presented. This 
is followed by a section that considers the extent to 
which systematic reviews of economic studies are 
(a) feasible and (b) actually conducted, in differ-
ent applied fields, such as social welfare, education 
and criminal justice, and in developing countries. 
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This section includes a case study of a review of the 
cost-effectiveness of HIV prevention in developing 
countries.

The penultimate section questions the widely pre-
sumed value of conducting systematic reviews of 
economic studies, and argues for their use for a more 
limited range of purposes. Finally, the chapter out-
lines what we see as the key issues and methodological 
challenges currently faced in order to make the best 
use of economic evidence, and of available methods 
of systematic review and evidence synthesis.1

Throughout, although we have endeavoured to 
draw examples and use sources from a variety of 
areas of public policy, the authors’ backgrounds 
in health and health economics have inevitably 
informed many of the arguments made. However, we 
have tried to make clear distinctions between those 
arguments and examples which are probably health-
specific and those which draw upon knowledge of 
policy making or the practice of systematic review in 
other areas.

Economic perspectives 
in systematic review

The core perspective which underlies much of the dis-
cipline of economics also ultimately drives the need 
for reviewing economic evidence; that is: resources 
are scarce, therefore choices have to be made and 
therefore opportunity costs exist (see also, inter alia, 
Chapter 1). Although private-sector decision mak-
ing is also subject to this logic, it is in the context of 
public sector organisations, with their more palpable 
budget constraints and (usually) more stringent proc-
esses for public accountability, that the need to justify 
the cost-effectiveness or ‘value for money’ of policy 
decisions is arguably more mandatory.

There are also competing points of view which 
determine the types of economic study that get com-
missioned and conducted, and are available to review, 
in different policy areas. For example, in health 
care, economic appraisal has evolved to focus almost 
entirely on health outcomes, rather than monetary 
valuations of health outcomes. Thus most full eco-
nomic evaluations in health care – in contrast to those 
in transport or environmental economics – are cost-
effectiveness or cost-utility analyses. These types of full 
economic evaluation aim to provide a ratio  measure 

of the incremental costs divided by the incremental 
effectiveness (e.g. life- years or quality-adjusted life-
years). In other areas of policy making, such as trans-
port or the environment, cost-benefit analysis is the 
more frequently used form of economic appraisal, and 
so systematic reviews of such studies may be feasible. 
In criminal justice research, on the other hand, both 
cost-effectiveness analysis and cost-benefit analysis 
increasingly have established roles.

Another clear area of overlap between economics and 
systematic review methods is the use of review methods 
to appraise numbers of evaluations of so-called ‘eco-
nomic interventions’. For example, in the first edition of 
this book, Kristiansen and Gosden presented an over-
view of two systematic reviews of alternative payment 
methods for primary care doctors.2 Similarly, the case 
study presented in Box 3.1 by Aaserud and colleagues 
draws lessons from a series of Cochrane Collaboration 
systematic reviews about economics-based policies to 
alter the use or prescription of pharmaceuticals. This 
case study clearly illustrates some of the challenges of 
conducting systematic reviews of policies that are so 
inherently heterogeneous, and whose implementation 
and effects will also be so setting specific.

Box 3.1 Case study: 
heterogeneity of methods and 
findings in systematic reviews 
of ‘economic interventions’

Background
Pharmaceutical policies may improve rational drug 
use (i.e. improve health outcomes and save costs 
without causing adverse health effects). Using three 
recent reviews on pricing and purchasing policies, 
financial incentives for prescribers and co-payment 
and co-payment caps, the challenges and lessons for 
such reviews and future research are outlined.3–5

The approach
The methods for the three reviews were developed 
from those of the Cochrane Effective Practice and 
Organisation of Care (EPOC) Group and were pub-
lished in a protocol which also covered 10 other drug 
policy reviews.6,7 The interventions covered by these 
reviews are often implemented throughout a health 
system, and randomised controlled trials (RCTs) are 
not always feasible. Thus, the reviews considered 
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evidence from RCTs, non-randomised controlled tri-
als (CCTs) and studies using quasi-experimental 
designs, such as interrupted time series (ITS) analy-
ses, repeated measures (RM) designs and controlled 
before-after studies (CBA).6

Key issues and challenges
The search strategy
The search strategy covered all included review top-
ics to gain economies of scale but this, coupled with 
the poor indexing of studies, resulted in over 25,000 
citations and abstracts being identified. Identified 
studies were conducted by and for a variety of agen-
cies and many are published in the grey literature.

The interventions
The interventions compared within each review 
were heterogeneous in how they sought to influence 
practice and the incentives they provided. In the co-
payments and co-payment cap review, few data were 
available on the intensity of the intervention and what 
data were available were difficult to interpret – how 
intensive was an increase in co-payment of US $3 in 
1995?5 The answer depends upon the drug price, the 
original co-payment level, any co-payment ceilings, 
and so on.

The outcomes
Included studies were limited in terms of both the 
method used to report outcomes and the outcomes 
reported. First, standard economic outcomes (e.g. 
cost per QALY ) were not reported in any of the stud-
ies. Second, many studies reported only the effects 
on drug use and drug costs and did not consider the 
effects on health, health care utilisation or interven-
tion and administrative costs.

Assessment of study quality
The internal validity of included studies was assessed 
using EPOC criteria.6 Elements of the BMJ checklist 
were also used to assess cost data; however, this 
checklist is a mix of questions addressing internal 
and external validity and quality of reporting.8

Results and conclusions
The results and conclusions of the reviews indicated 
the potential direction of the effects rather than the 
size of the effects. This is because it was not pos-
sible to explore whether findings were conditional on 
the design of the policy, the timing, the local health 
care system, exceptions in the policy, and so on.

Transferability and the usefulness of such 
reviews
As data were limited, qualitative assessments of the 
transferability of the results were made by identify-
ing and discussing potential modifying factors, such 
as incentives, intervention intensity, policy exemp-
tions, political context, and so on. However, since 
the results of the reviews are tentative and setting 
specific, careful interpretation is needed. One way 
such reviews could be used is as part of a stepwise 
approach to decision making. First, the review could 
inform whether a specific policy appears promising. 
If it does, then consideration may be given to obtain-
ing more information to judge the applicability of 
the  policy to a given setting. If the policy still seems 
promising, this could then be the subject of a new 
study specific to the setting of interest.

Recommendations for future reviews 
and methods work 
More complete evaluations are required to address all 
the important strengths and limitations of the policy 
in a rigorous way. The logistic and analyst resources 
required to complete these types of reviews are con-
siderable, and development of methods for relatively 
complex analysis and transferability assessment is 
needed.

Morten Aaserud and Craig Ramsay

Guidance for conducting 
systematic reviews of economic 
studies

In health care, systematic reviews of numbers of 
 economic studies (e.g. of a particular technology or in a 
particular patient group), have become a  common type 
of journal paper. They have also become a more com-
mon requirement within formal processes for evidence-
based policy making. An analysis of the NHS Economic 
Evaluation Database (NHS EED) suggests that between 
100 and 200 reviews or systematic reviews of economic 
studies are published each year, and many national 
agencies with responsibility for the appraisal of health 
technologies and public health policies also require 
 systematic reviews of  relevant economic studies.1,9,10

Since the publication of the first edition of this book 
in 2002, there has also been considerable expansion in 
the range of resources available to reviewers of economic 
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evaluations or other economic studies, particularly 
in the health care field. In 2008 both The Cochrane 
Collaboration and The Campbell Collaboration pub-
lished guidance on how authors of reviews  working 
with these organisations could review economic evi-
dence alongside reviews of clinical effects.11,12 In 
2009, the University of York’s Centre for Reviews and 
Dissemination (CRD) published a new edition of its 
influential guidance on conducting systematic reviews 
that included a chapter on conducting systematic 
reviews of economic evaluations.13 Similar, earlier 
guidance has also been published by those working for 
the US Preventive Services Task Force.14

There is now also a considerable range of resources 
available to assist reviewers of economic studies at 
specific stages of the review process (see Box 3.2 
and also Chapters 7 and 8). While many of these are 
 specific to economic evaluations in health care, some 
may be applicable or adaptable to other forms of 
 economic studies and other policy areas.

Thus, at least in health care, there is both consider-
able encouragement (e.g. from some national health 
technology assessment (HTA) agencies) and consid-
erable guidance and support on how to conduct sys-
tematic reviews of economic evidence. In general, the 
stages and processes of conducting a systematic review 
of economic evaluations are directly comparable 

with those for reviewing evidence of effects.11,13,24–31 
However, when it comes to methods of synthesis, nar-
rative synthesis dominates; study details are extracted 
to tables, studies are individually quality assessed (e.g. 
informed by use of checklists), and studies are sum-
marised and compared according to key similarities 
and differences in methods and results.11,12 Those who 
do consider the possibility of conducting a quantita-
tive synthesis, or meta-analysis (i.e. statistical pooling), 
of cost data or incremental cost-effectiveness ratios 
(ICERs)  typically dismiss it as either inappropriate 
or unlikely.32 Nevertheless, we are currently aware of 
several examples of reviews or systematic reviews con-
ducted in the health care field in which the authors 
have pooled either resource use or cost estimates33–38 
or cost-utility ratios.39 The review by Bower and 
 colleagues34 is summarised as a case study in Box 3.3.

Challenges to the value 
of conducting systematic 
reviews of economic evaluations

Paradoxically, alongside the growth in the practice 
of reviewing economic evaluations, there has been 
increasing reflection on the reasons why health eco-
nomic evidence appears to be used so little in policy 
making overall.41–43 Also, in the context of inform-
ing technology adoption decisions (such as Health 
Technology Assessment reports for NICE), use of the 
variable results of previous economic evaluations is 

Box 3.2 Tools and resources 
for conducting reviews of health 
economic studies

  Bibliographic databases of health economic stud-
ies, such as the NHS Economic Evaluation Database 
(NHS EED) and the Health Economic Evaluation 
Database (HEED).15,16

  Standard search filters to ease the task of identi-
fying health economic evaluations and other health 
economic studies.17,18

  Checklists to facilitate appraisal of the quality of 
health economic evaluations and checklists spe-
cifically to appraise the quality of decision models 
(see also, inter alia, Chapter 10).8,19,20

  Graphical tools to summarise the results of num-
bers of health economic evaluations.21

  Indices and charts for assessing and summarising 
the transferability of health economic eval uations.22,23

•

•

•

•

•

Box 3.3 Case study: statistical 
pooling of economic data in a 
systematic review of counselling 
in primary care for depression34

Background
In the late 1990s, a number of RCTs of counselling 
versus usual GP care for depression had shown 
no significant differences in costs. However, since 
the sample sizes in all these trials were based on 
expected differences in clinical outcomes, it is likely 
that they were all statistically underpowered to detect 
differences in costs.40
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further diminished if a jurisdiction-specific decision 
model-based analysis is also conducted.

In the health care field, there have also been more 
systematic examinations of the reasons why the 
results of single economic evaluations may not be 
transferable between different places and times (see 
also, inter alia, Chapters 5 and 13).23,44,45 Building 
upon these reviews and other arguments made 
about the generalisability of economic evaluations, 

it is possible to create a comprehensive picture of the 
reasons why systematic reviews of economic evalua-
tions may not be considered as useful as their current 
popularity would imply. This is especially the case 
when their implied purpose is to discern some aver-
age and widely generalisable estimate of intervention 
cost-effectiveness.

Variation in methods

Clearly, a major reason why the findings of economic 
evaluations (of the same intervention comparison) vary 
is that they have used different methods. This is due to 
both a continuing lack of standardisation of methods 
and a typical lack of compliance with established stand-
ards.46,47 However, it is also acknowledged that there 
are a number of methodological considerations that 
feed into economic evaluations where international 
variations can be expected and justified.48 Therefore, 
even with complete compliance with jurisdiction-
specific methods standards, there is considerable scope 
for methodological variation between economic evalu-
ations included within a review.

Intervention context 
and intervention costs

Perhaps the most compelling reason for questioning 
the value of systematic reviews of economic evalua-
tions is that the costs and resource use associated with 
interventions are highly likely to vary from country 
to country, in different regional or service settings, as 
well as over time. Such variations are most commonly 
attributed to differences in unit costs (e.g. between 
countries, and over time due to inflation).45 However, 
intervention context may also substantially impact on 
the levels and particular combinations of resources 
needed for an intervention to be provided in different 
health or social systems (e.g. with  different staff grades 
or different frequency of client contact or duration of 
service) or in different service settings (e.g. a differ-
ent balance between primary and secondary care). Of 
the many identified factors which impact on the vari-
ability of cost-effectiveness estimates in health care, 
several are explicitly associated with cost (i.e. abso-
lute/relative costs, economies of scale, exchange rates, 
different combinations of resources, financial incen-
tives, and opportunity costs).45

The response
Although limited methodological guidance existed, 
Bower and colleagues34 attempted to pool the cost 
data from the trials identified in a Cochrane system-
atic review. They successfully obtained individual 
patient data from four similar RCTs (total n � 613). 
Some adjustments were necessary to correct for dif-
ferent analytical perspectives adopted in studies and 
varying length of study follow-up. However, overall, 
heterogeneity was judged manageable and the cost 
data were pooled using fixed-effects meta-analysis.

The outcome
The meta-analysis showed a statistically signifi-
cantly higher cost of counselling for depression. 
This finding was in contrast to the results of indi-
vidual studies. However, the more notable outcome 
was methodological: the demonstration that, with 
access to appropriate individual-level data from 
comparable studies, meta-analysis could be used 
to overcome sample size limitations in individual 
economic evaluations.

Reflections
The conduct of the meta-analysis was achieved by 
adjusting the costs to account for different  follow-
up periods, narrowing the analytic perspective of 
the synthesis to a common dataset and applying 
standardised unit costs to measures of resource use. 
Arguably, these pragmatic methodological choices 
may limit the validity of the pooled results. However, if 
the alternative is funding and awaiting the results of a 
new larger trial, or perhaps training systematic review-
ers to become decision modellers, then meta-analysis 
of cost data from existing studies may sometimes be 
a useful (if currently still exploratory) approach.

Sarah Byford
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Intervention context 
and intervention effects

The impact of context on the cost component of the 
cost-benefit equation is further compounded by all 
the reasons why the effectiveness of interventions is 
likely to vary from place to place and over time. These 
have been well documented elsewhere, so they are 
not described at length here.49–51 However, it is worth 
noting that health economists have contributed to 
this debate, in terms of an intervention’s effective-
ness resulting from the interplay of the changes intro-
duced by the intervention and the existing mix of 
the underlying determinants of health or disease in a 
population.52,53 

Birch & Gafni, for example, show that context may 
impact both on the ‘technical component’ of economic 
evaluations (i.e. how an intervention alters the causal 
relationships between the determinants of health and 
health outcomes) and the ‘subjective component’ 
(i.e. how different states of health are valued and con-
tribute to overall well-being, compared with the mix 
of other commodities consumed).53 The health system 
or service context is also believed to be a major factor 
in determining the success or failure of using differ-
ent financial incentives or ‘economic interventions’.2 
More recently, health economists have also described 
the challenges of evaluating public health interven-
tions which intervene in complex systems, and called 
for greater awareness of the non-linear relationships 
between resource inputs and the level, types and timing 
of outcomes (see also Chapters 5 and 13).54

Context of the decision

As well as the context of the intervention, most eco-
nomic evaluations will have a particular decision 
context (either explicitly stated or implicit in the 
chosen perspective of the analysis). At one level, 
this will determine the current treatment or serv-
ice comparator(s), which may not be the same as 
those included in published economic evaluations. 
However, the decision-making context will also 
determine what resource use does or does not have 
an opportunity cost, and indeed what the opportu-
nity cost of a given resource is.55 In some situations, 
such as where a hospital operating theatre or another 
physical resource is being used to full capacity, there 

will be an alternative use for any capacity freed up but 
in other hospitals working under capacity, there may 
not be any benefits foregone due to theatre slots or 
beds going unused. Different budgetary constraints 
would similarly alter the opportunity costs of the 
consumption of the same resources.53 Thus, the cost-
effectiveness of the same compared interventions in 
two places and at the same time may be different even 
in circumstances where the incremental resource use 
and effects are identical, due to factors relating to the 
decision context.

The scope and scale of service changes are also 
often linked to whether new services were primarily 
intended to expand (i.e. supplement) or relocate (i.e. 
substitute) existing service capacity, and this can also 
impact on opportunity costs. The importance of these 
contextual factors was well illustrated in Coast and 
colleagues’ insightful review of four economic evalu-
ations of hospital at home programmes.56

Two main forms of economic 
evaluation

It is now more fully recognised that there is a key 
distinction between economic evaluations based on 
decision models and empirical economic evalua-
tions which collect individual-level data on costs and 
 outcomes. Individual-level data-based economic eval-
uations and decision models of an intervention will 
invariably not be comparable for all the same reasons 
why people advocate using decision models (e.g. the 
inclusion of the full range of relevant comparators, a 
representative case-mix of participants, and following 
participants for a sufficiently long time for all signifi-
cant cost and outcome differences to be captured).57,58 
At the very least, therefore, in order to retain compara-
bility amongst reviewed  studies, any systematic review 
of economic evaluations should sensibly become two 
systematic reviews: one of empirical (including trial-
based) economic evaluations and one of decision 
models.

Cost-effectiveness 
and cost-efficacy

Since most economic evaluations are primarily 
intended to inform decisions, they are more explicitly 
concerned with effectiveness than efficacy. In other 
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words, they seek to assess the incremental benefits 
and incremental costs implied by a ‘real-world’ choice 
between a number of interventions as they would 
be resourced and implemented in routine practice. The 
distinction between effectiveness and efficacy stud-
ies is, in fact, further recognition that context matters. 
Essentially, some commentators argue there is little 
point in conducting cost-efficacy studies (e.g. in ide-
alised service settings and with highly protocol-driven 
practice and specially selected participants) because 
the costs and effectiveness of the ‘same treatment’ 
would be different if  delivered within routine prac-
tice settings and across the whole case-mix of eligible 
patients. This aspect of generalisability is a key  element 
of the critique of trial-based economic evaluations, 
and therefore clearly also has implications for the 
value of conducting systematic reviews of such studies 
(although it should be noted that not all randomised 
trials are trials of intervention efficacy).58 

Other commentators contend that economic 
evaluations conducted alongside efficacy studies can 
play a useful role at early stages in the diffusion of 
new technologies, before they are tested in routine 
practice. This is because at times when many critical 
technology adoption decisions need to be made, 
it is often the case that only efficacy (and there-
fore cost- efficacy) studies are available. In other 
words, evidence from ‘real-world’ assessments of 
cost- effectiveness, comparing alternative interven-
tions used in routine practice, may come too late to 
inform early decisions about adoption and diffusion 
of a new technology. It is therefore arguably useful to 
incorporate economic analysis into the evaluation of 
new technologies in each phase of their development 
from the early ‘proof of concept’ stage, to inform 
early decisions and to re-evaluate economic findings 
once the technology is being used in routine practice. 
Also, in some areas such as the evaluation of phar-
maceuticals (i.e.  pharmacoeconomics), to rule out 
consideration of all  placebo-controlled trials (for 
example) would involve ignoring a great deal of the 
economic evidence available about an intervention, 
so setting hard and fast preferences for effective-
ness rather than efficacy data needs careful thought. 
Despite the latter considerations, many analysts still 
argue that all effectiveness and cost-effectiveness 
research should be conducted in full and heteroge-
neous populations that are representative of those 

in which a technology, programme or policy may 
 ultimately be applied.

Systematic reviews of economic 
evidence beyond health care 
and in developing countries

Beyond health care
In health care, since the 1990s, there has been a pro-
liferation of the development and use of economic 
evaluation methods, making systematic reviews 
of similar studies feasible. In other areas of policy 
making, however, economic analyses are a much 
less  common form of applied research. In the policy 
areas of criminal justice or social care, for example, 
the relative dearth of economic evaluations inevitably 
means that systematic reviews of economic studies 
are similarly scarce.59

Nevertheless, there are exceptions, mostly of the 
‘stock-taking’ kind; to establish what economic studies 
have been conducted and what they tell us. In criminal 
justice, for example, McDougall and colleagues have 
conducted a systematic review of the costs and bene-
fits of different sentencing policies, and there have also 
been systematic reviews of the costs and benefits of 
more specific and health-related policies such as drug 
treatment services implemented in criminal justice 
settings.60–63 Although such reviews tend to find rela-
tively few relevant economic studies, and those found 
tend to be of variable and low quality, others have 
noted increasing numbers of economic evaluations in 
the field.64

For social care policy, the possibilities for system-
atic reviews of economic evidence are perhaps worse: 
no or few full economic evaluations that might 
inform most policy choices, and variable quality of 
those conducted.65,66 Again, the exceptions, where 
systematic reviews of economic studies are feasible 
and potentially insightful, are often in those areas 
which overlap with health care (e.g. mental health and 
social care). Systematic reviews of research evidence 
are increasingly a required component of social care 
policy making in the UK.67,68 Also, the UK Social 
Care Institute for Excellence (SCIE) has recently 
 published a position paper that includes  initial guid-
ance on how analysts might harness the value of the 
(currently limited) economic evidence base in social 
care to support decision making.66 However, some 
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believe it may be some time before there are enough 
economic evaluations of similar social care inter-
ventions for systematic reviews of such studies to 
regularly produce useful results, beyond serving 
to highlight a lack of evidence that future research 
may need to address. The existence of the Campbell 
& Cochrane Economics Methods Group as a joint 
endeavour between economists and the  systematic 
review community in health care, social welfare, edu-
cation and criminal justice will at least mean that 
standard methods of review and synthesis will be 
available when this stage is reached, providing stim-
ulus at an international level for policy makers and 
economists in all fields to use systematic reviews of 
research evidence.69,70

In developing countries
Arguably, the inefficient allocation of scarce resources 
in developing countries exacts a much higher penalty 
in terms of foregone benefits than it does in developed 
nations. Therefore, using evidence about the economics 
of interventions is clearly relevant to developing coun-
tries. But relevance is currently limited by many factors 
(see also Chapter 5). In health care, most reviews of 
effectiveness, costs and/or cost-effectiveness produced 
to date address health conditions that are priorities in 
the developed world. However, in many developing 
countries the epidemiology of diseases has shifted sub-
stantially so they are now experiencing high burdens 
of non-communicable disease, as well as continuing 
high burdens of infectious diseases and injuries; this 
may improve the relevance of existing reviews some-
what. Also, even though there has been an increase in 
the number of systematic reviews of economic studies 
in developing countries – ranging from studies review-
ing literature from all developing countries71,72 to more 
focused reviews of the evidence base for a particular dis-
ease or condition73,74 to reviews of the cost- effectiveness 
evidence base for a particular country75 – there remains 
a relative dearth of cost-effectiveness studies.

Therefore, as in the non-health areas of public policy, 
the feasibility and value of systematic reviews of health 
economic evidence relevant to developing countries 
must await improvements in the quantity and quality of 
the cost-effectiveness evidence base on (a) health prob-
lems that are priorities in these countries and (b) inter-
ventions that are affordable and feasible in low-income 
and resource-poor settings. Progress may be fairly slow, 

as there is little formal use of economic evaluations in 
health care decision making in developing countries. 
A better understanding of the barriers and enabling con-
ditions that seem to foster the use of economic evalua-
tion in developing countries is therefore first required.76 
This should ideally address both health economic evalu-
ation and factors affecting the perceived need, costs and 
benefits of producing economic evidence to inform 
other areas of public policy in developing countries.

The case study by Teerawattananon (see Box 3.4 and 
Table 3.1) shows, on the one hand, that in some health 
areas there are sufficient previous economic studies 
from the developing world to make a systematic review 
worthwhile. On the other hand, few studies were 
available from the country whose policies were being 
informed, and therefore included studies were neces-
sarily drawn from a broad range of countries. This pre-
sented challenges in how to present and interpret such 
heterogeneous results.

Box 3.4 Case study: presenting 
heterogeneous results of a 
systematic review of health 
economic evaluations to inform 
decisions about HIV prevention 
in Thailand

Background
This case study illustrates an attempt to present the 
results from a systematic review of economic evalua-
tions that was conducted to inform decision makers in 
Thailand about the effectiveness and cost- effectiveness 
of HIV prevention interventions.77 This was part of a 
wider programme of work that aimed to identify and 
assess the strengths and deficiencies of HIV prevention 
activities, and to ensure effective policy dialogues with 
the National AIDS Committee in Thailand.

The review
Researchers from the Health Intervention and 
Technology Assessment Program (HITAP) conducted 
a literature review, initially of Thai published and 
unpublished literature. The review assessed both the 
effectiveness and cost-effectiveness of HIV prevention 
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interventions in the Thai health care system context. 
Once Thailand-based studies had been identified, fur-
ther systematic searches were conducted using inter-
national electronic literature databases. Classification 
and definitions of HIV prevention were adopted from 
the standard guidelines recommended by UNAIDS, to 
inform electronic search strategies and screening of 
studies.78

How the results of the review 
were presented
The final review included 14 Thai studies and 63 
studies from other countries (effectiveness and cost-
effectiveness). Of these, there were three and 18 
relevant economic evaluation studies conducted in 
Thailand and other settings respectively. The review 
contained rich information concerning the effec-
tiveness and/or value for money of more than 20 
HIV interventions. It was essential to present these 
findings in a simple manner to help decision mak-
ers and other stakeholders, who might have limited 
knowledge and expertise in health economics, to 
understand the information. However, the presenta-
tion also needed to allow individuals with economic 
appraisal skills to assess the reliability and hetero-
geneity of the evidence.

A cost-effectiveness bar chart and matrix table 
which summarise the reviewed findings were devel-
oped and are presented in Table 3.1. Table 3.1 shows 
results from the review with the aim of prioritising HIV 
prevention interventions for targeted subgroups of the 
Thailand populations, including female sex workers, 
injecting drug users, men who have sex with men and 
serodiscordant couples. These subgroups are cur-
rently the major sources of HIV infection in Thailand. A 
colour convention – a ‘traffic-light system’ – was used 
to simplify both effectiveness and cost-effectiveness 
evidence within the same table (this system is adapted 
for  presentation in Table 3.1 using symbols and gray-
scale shading, where colours were used in the original 
report).

In the original report a coloured bar chart also 
compared the incremental cost-effectiveness ratios 
(ICERs) for each intervention, in terms of 2008 US 
dollars per HIV infection averted. This diagram clearly 
suggested that biological/biomedical interventions 
are likely to be more cost-effective than interventions 
affecting knowledge, attitudes and beliefs. This pro-
visional finding may not have been discernible if the 
data had not been presented in this way.

Reflections
When these findings were presented to decision 
makers in Thailand, it was found that, compared to 
conventional methods of presentation, the graphical 
presentation and colour matrix table gave decision 
makers a better understanding of the results. They 
could provide informed feedback on the findings and 
identify areas for further research to improve the evi-
dence base on effectiveness and cost-effectiveness. 
Effective tools for presenting the results of reviews 
are needed to support the future use of both clini-
cal and economic evidence in policy and practice 
decisions.

Yot Teerawattananon

When are systematic reviews of 
economic studies most valuable?

Given the fairly wide-ranging and commonly present 
limitations to the generalisability of evidence from 
economic evaluations discussed above, we sug-
gest that systematic reviews of economic studies 
is more valuable when they are conducted (1) to 
inform the development of a new decision model; 
(2) to identify the most relevant one or two exist-
ing studies to inform a particular decision in a spe-
cific jurisdiction, or; (3) to identify the key economic 
(causal) trade-offs implicit in a given policy choice or 
social problem area. In some circumstances, a review 
of all economic evaluations relating to a particular pol-
icy comparison may provide a fairly consistent ‘cost-
effectiveness answer’ but we suggest that such examples 
will not be the norm. Of course, it is often also useful 
to conduct ‘mapping reviews’ to describe the nature 
and coverage of economic research in a given policy 
area, and particularly when the main emphasis is to 
describe the methods used and their strengths and 
weaknesses, or to identify gaps in the literature, to 
inform  commissioning and design of full  systematic 
reviews, decision models or primary research.79,80

Reviews to justify and inform decision 
model development
When there is a plan to develop a decision model 
for estimating the cost and effectiveness of some 
policy or practice alternatives (see also, inter alia, 
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Chapters 2 and 9), some kind of systematic review 
of previous economic evaluations is at least nec-
essary to determine that there is not already in 
existence a recent, highly relevant and rigorously 
conducted economic evaluation of essentially the 
same decision problem. This is simply the good 
academic practice of making sure that a piece of 
research will not be answering a question which 
has, effectively, already been answered. It may there-
fore not go much further than a systematic search 
of the published literature and recent unpublished 
sources, in order to confirm that there is no recent 
economic evaluation of the same comparators in 
similar populations and service settings.

If the development of a new decision model is 
justified, there are various ways in which reviewing 
previous economic studies might usefully inform the 
development of a new decision model (see also, inter 
alia, Chapters 2 and 9).

Previous analyses with decision models might pro-
vide insights into some of the key trade-offs, events 
and changes in relevant states which are thought to 
determine how the types and levels of resource use 
implied by alternative interventions are associated 
with different outcomes. Previous decision mod-
els might not reflect all the important resource–
 outcome relationships implicit in a given decision 
problem, but they should provide an initial list of 
the key ones.
Previous decision models examining similar deci-
sion problems or interventions might also indicate 
the strengths and weaknesses of different modelling 
approaches (e.g. simple decision trees versus Markov 
models versus discrete event simulations).
Previous empirical economic studies, which have 
collected and reported resource use and/or effec-
tiveness data in the same types of populations 
or places, may also usefully inform a new deci-
sion model. However, this will largely depend 
on whether the study is purely descriptive (and 
 exclusively aggregate outcome focused) or has 
attempted to explain how and why different 
types of participant or places of implementa-
tion are associated with different levels or mixes 
of resource use, or different levels and patterns of 
outcomes. Studies which merely report, for exam-
ple, which types of resource use were measured 
and valued, but do not provide a breakdown of 

•

•

•

the cost estimate for each intervention by type of 
resource use or by participant subgroup, would be 
less useful for helping decision modellers decide 
what resource use or participant pathways should 
be specified in any new model.

This use of reviews of decision models has been 
encouraged by Pignone and colleagues on the basis 
of their experience of conducting reviews of eco-
nomic evaluations for the US Preventive Services 
Task Force.81 However, because decision models are 
themselves syntheses, it makes no sense to consider 
traditional meta-analysis or the pooling of results 
from such studies. Instead, Pignone and colleagues 
suggest that reviews of decision models are ‘most 
useful for comparing and contrasting how differ-
ent investigators have chosen to structure their 
models and estimate key variables’ and can also 
‘clarify how results differ between studies based on 
these different assumptions’ (p. 1073).81 A recent 
example of such a review, in relation to the impact 
of structural assumptions in decision models, is 
that by Drummond and colleagues on models for 
rheumatoid arthritis82; thus in some cases a review 
of previous models may be regarded as a form of 
sensitivity analysis, in this case exploring structural 
uncertainty.

Reviews to identify the most 
relevant study
In some decision-making situations there may be 
insufficient resources to develop a new decision 
model of the specific decision problem being faced. 
In such situations, rather than not consider any 
economic evidence at all, it may be better to iden-
tify the best-quality study (or few studies) that is 
most relevant to the decision being faced (see also 
Chapter 5), and to transfer or adapt those results to 
the new decision problem. Judging the ‘best-quality 
study’ would have to include considerations of both
internal validity (i.e. study design and methodological 
quality) and external validity (e.g. how long ago? 
similarity of comparators? similarity of health serv-
ice/system settings?). Only if there happened to be 
several studies of similar quality and relevance to the 
current decision context would it be worth examin-
ing to what extent and why their cost-effectiveness 
estimates vary. However, this would be with a view 
to contextualising the results of the most relevant 
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high-quality study, rather than with the expectation 
that some ‘average result’ might emerge.

There may also be the possibility of updating and 
re-estimating cost-effectiveness using local resource 
use unit costs, or perhaps by inflating and converting 
costs from past studies in other countries.14,23,83 This 
strategy has parallels with the broad approach of ‘best 
evidence synthesis’, in which the threshold for the 
inclusion of further studies is cumulatively judged 
according to what the best (most internally valid and 
most relevant) studies show.84 Chapter 5 discusses 
some of the considerations for judging the relevance 
and transferability of economic evidence to a par-
ticular decision context, and Box 3.2 (in this chapter) 
cites some currently available tools for systematically 
judging this.

Reviews to understand the key economic 
trade-offs and causal relationships in a 
decision problem or treatment area
This reason for conducting systematic reviews of 
economic studies is currently not often the stated 
reason for undertaking such reviews; however, 
such ‘explanatory’ reviews are increasingly encour-
aged. The recently published economics methods 
chapter in the Cochrane Handbook for Systematic 
Reviews of Interventions, for example, recommends 
that ‘Review authors should avoid asking ques-
tions of the form “What is the cost-effectiveness 
of intervention X (compared with Y or Z)?”’, since 
a credible and internationally applicable (or trans-
ferable) answer to this question will be unlikely.11 
The chapter suggests a number of possible eco-
nomic questions, some of which relate to trade-offs 
between costs and other outcomes or adverse effects 
and that these questions may link to a descrip-
tion of how the intervention might work (which 
is a mandatory component of Cochrane review 
protocols).85

Of course, the underlying explanation of why 
some new interventions or treatments have a par-
ticular incremental cost may simply be that the new 
 technology has a much higher per participant price 
or is more costly to provide and maintain than the 
comparator. However, more often, explaining why 
some interventions are more or less resource inten-
sive, costly or cost-effective than others will also be 
determined by a whole range of other trade-offs to do 

with downstream effects, different rates and  timing 
of adverse events, or different levels of participant 
compliance or  valuations of effects. With more com-
plex interventions, it becomes even harder to explain 
how a specific bundle of intervention components 
(and their associated resource use), provided in a 
given context, has generated the levels and types of 
 outcomes measured.56,86–88

Therefore, either to inform the structure of a deci-
sion model or as an exercise in developing  theory, it 
would often be useful to conduct systematic reviews of 
economic studies which seek to answer review ques-
tions such as: ‘How do the level and configuration of 
resources involved in treatment/service design strat-
egies P, Q and R appear to be related to the levels and 
types of outcomes observed, and what contextual fac-
tors affect these relationships?’. Decision models are, 
after all, essentially a simplified expression of what these 
key trade-offs are  presumed to be, and we often do not 
describe clearly where these structural assumptions 
come from (see also, inter alia, Chapters 2, 7 and 9).89

Such theory-building or explanatory reviews may 
need to make more limited use of the intervention-
focused and research design (i.e. internal validity)-
focused processes typical of conventional systematic 
reviews of effectiveness evidence, and instead draw 
upon approaches such as ‘realist review’ which focus 
more on intervention theory and the role of the inter-
vention/policy context in order to build up a reliable 
picture of the key causal relationships at work in a 
given area of programme design or treatment.90–92 
They would therefore need to make best use of both 
empirical economic evaluations and decision models, 
and probably also cost analyses, cost-of-illness stud-
ies and other types of economic study. More specific 
 possible questions for a realist review of economic 
evaluations are suggested in Box 3.5 (although, we 
should add, to our knowledge no reviews of this kind 
have yet been completed).

It should also be noted that this type of theory-
building or explanatory review of economic studies 
is complementary to, not incompatible with, the aims 
and methods of conventional systematic reviews, such 
as Cochrane or Campbell reviews. This is because 
reviews aiming to address the question ‘How do the 
level and configuration of resources involved in treat-
ment/service design strategies P, Q and R appear to be 
related to the levels and types of outcomes observed, 
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and what contextual factors affect these relationships?’ 
alongside those suggested in Box 3.5 still require the 
analyst to assemble reliable evidence on both the 
levels of resources and levels and types of outcomes 
observed.

Finally, in order to summarise this section, Figure 3.1 
proposes a potential decision aid to inform considera-
tions of (a) when it is worth conducting a systematic 
review of economic studies, and (b) which objective of 
the three broad types described in this section should 
be the main focus of the review.

Box 3.5 Realist synthesis 
of economic studies: some 
possible questions

What are the hypothesised mechanisms underly-
ing changes in the costs and effects (and therefore 
cost-effectiveness) of the compared interventions, 
and how do these relate to existing economic and 
other conditions?
What are the conditions (economic or other) neces-
sary for these mechanisms to operate, and how are 
they distributed within and between programme 
contexts?
To what extent do pre-existing conditions within a 
given system enable or disable the mechanisms 
underlying the changes in costs and/or effects?

•

•

•

Economic evidence and systematic 
review methods: making the best 
of both

Given the widely acknowledged importance of con-
sidering economic evidence in policy and practice 
decisions, and that increasingly varied methods of 
systematic review and evidence synthesis now exist, 
where should we go from here? We believe that there 
are several key challenges, or tensions, which need to 
be confronted.

First, there needs to be some way of tackling the 
mismatch between the evidence which decision 
makers ideally need and that which is actually availa-
ble. An inevitable aspect of this mismatch is that, for 
some policy problems in some jurisdictions, there 
will be no formal, high-quality economic evalua-
tions of the interventions and comparators of inter-
est. In such circumstances, there needs to be clearer 
strategies for identifying and assessing relevant cost 
analyses, cost-of-illness studies and studies of effects 
that contain important resource use data. Ultimately, 
a review of such studies may provide sufficient evi-
dence on typical levels of resource use and costs, and 
the key trade-offs involved, for a decision model or 
other economic analysis to be developed to inform 
the decision.

Is the review
being conducted

to inform a
specific policy

decision?

Will the policy
decision also be
supported by a
model-based

decision analysis?

Conduct a review to
identify key economic
(causal ) trade-offs in a

given treatment or policy
area or client group 

Conduct a review
primarily to inform

the development of
the decision model 

Conduct a review primarily
to identify the one or two

most relevant existing
studies to inform the

decision 

YES NO

YES NO

Figure 3.1 Suggested process for deciding whether a review of economic studies is needed and the primary objective of 
the review.
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While clear guidelines now exist for conducting sys-
tematic reviews of economic studies in the health care 
field – where there is an acknowledged abundance of 
full economic evaluations in many treatment areas, 
increasingly using standard methods – in other areas 
of policy making there are so few economic studies of 
any kind that such methods will currently have limited 
application.11–14

Second, there is a tension between the knowledge-
generating and policy-informing purposes of sys-
tematic reviews. On one hand, the meta-analysis 
of studies of the effects of narrowly defined treat-
ments in health care is intended to produce a more 
powerful and precise estimate of average treatment 
effect.28 The ‘discovered’ empirical regularities of 
meta-analysis, assuming consistent diagnosis and 
standardisation of treatments, are often regarded 
as universally applicable facts or at least (and some-
times, perhaps, spuriously) as a highly predictable 
and therefore transferrable outcome of that treat-
ment if used elsewhere. In contrast, in other areas 
of policy and practice there is no expectation that 
treatments, programmes or policies will consist-
ently either work or not work – or be cost-effective. 
Therefore, the goal of systematic reviews needs to 
shift towards exploring how and why interventions 
are more or less effective, resource intensive, costly 
or cost-effective in different circumstances or when 
implemented in different ways. Although, in general, 
economists have not been very clear about the type 
of evidence synthesis which reviews of economic 
studies aim to reflect, most examples of such reviews 
appear to view included studies as ‘replications’ 
of the same decision problem (e.g. for alternative 
approaches, see Hammersley’s typology of synthesis 
strategies in Box 3.6).93 With such typically mixed 
 patterns of outcomes from different studies of the 
same policy choice, a different approach to synthesis 
may be necessary.

Other commentators believe there is an even more 
fundamental methodological mismatch between the 
economic evidence available for reviewing and that 
which is actually needed by policy makers. This point 
is made most forcefully by Birch & Gafni (and later 
in this volume by Lessard & Birch – see Chapter 13), 
who assert that most systematic reviews in health 
care, including reviews of economic studies, amount 
to the generation of ‘answers in search of questions’ 

or ‘making the problem fit the solution’.95,96 They 
argue that if individual economic studies do not 
address research questions or produce findings that 
are of relevance to policy makers, then no amount 
of sophisticated and careful reviewing of numbers 
of these studies can resolve these deficiences. The key 
issue is that policy makers’ questions are not univer-
sal but highly context specific: what will ‘work’ or 
be cost-effective in this community, with this mix of 
causes of problems, with this staff skill mix and these 

Box 3.6 Hammersley’s typology 
of evidence synthesis strategies

Pooling or aggregation. Each study reviewed is 
treated as investigating a different sample of cases 
drawn from the same population. With this type of 
synthesis, the larger the number of studies, the bet-
ter, as this allows more reliable prediction of pro-
gramme effectiveness (or other outcomes).
Replication. Reviewed studies are treated as rep-
lications of one another. This type of synthesis 
applies the logic of experimental research, whereby 
the strength of conclusions is derived from concor-
dance of findings between studies. It may require a 
relatively small number of well-conducted studies 
with very similar aims.
Theory developing/testing. This type of synthe-
sis involves comparative analysis of existing stud-
ies with a view to the systematic development and 
testing of hypotheses (e.g. about how and why 
interventions work, or not, in different contexts). 
Ray Pawson’s proposal for ‘realist review’ accords 
most closely with this notion of synthesis, and has 
claimed advantages for summarising the evidence 
base for complex policy interventions.90,91

Mapping. This type of synthesis employs the meta-
phor of a mosaic or map. It uses each included study 
to add to the complete picture, and studies should 
ideally cover different aspects of the same phenom-
enon. Complementarity, not similarity, is valued.
Translation of findings between studies (meta-
ethnography). In this type of synthesis, the findings 
of some studies are ‘translated’ into the terms of 
another. This allows the development of key meta-
phors that give insights into the phenomenon of 
interest.94

Adapted from Hammersley, 2002.93

•

•

•

•

•
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levels of resources available (and, critically for decid-
ing the efficiency of alternatives, with these alternative 
uses of those resources), and so on?

These arguments, by health economists, in fact 
closely echo those of others who have attempted to 
explain why adopting the ‘biomedical model’ of sys-
tematic review has been so difficult and contentious 
in other social policy fields. Boaz and colleagues sug-
gest that the adopted ‘biomedical model’ of system-
atic review (which actually originated in other areas 
of the social sciences) is met with scepticism in other 
public policy areas for three main reasons.97,98 First, 
the one-dimensional hierarchy of study designs, 
with randomised controlled trials at the top as the 
ideal method, may not be so easily applied in other 
areas of research where less experimental or simply 
more eclectic methods tend to be the norm. Second, 
interventions in other areas are often more complex 
in operation, and have multiple and highly context-
dependent outcomes. And third, researchers in other 
fields are uncomfortable that the so-called ‘biomedi-
cal model’ of systematic review seems overly inter-
vention and outcome focused, and thereby, they feel, 
are incapable of refining theories about why certain 
programmes work (and, conversely why, sometimes, 
they don’t). However, we also acknowledge that the 
latter arguments are tempered by the observation 
that use of experimental research designs has long 
held greater acceptance in other areas of the social 
sciences in some jurisdictions, perhaps especially in 
the US.99-102

Nevertheless, the challenge to economic evaluators 
(and, by extension, also to reviewers of economic stud-
ies) is to design primary research studies (and develop 
compatible review methods) which acknowledge 
that health and other outcomes are jointly produced 
by both interventions and the multilevel contexts in 
which they are implemented, such as the underlying 
characteristics and social dynamics of populations and 
communities which create or sustain the health and/
or social problems being targeted (see also Chapter 
13). As with the approach of realist evaluation and 
realist review, the key to producing such contextually 
contingent knowledge is, Birch also argues, greater use 
theory (see also Chapter 13).95,96 It is worth noting 
that although theory-driven evaluation methods have 
been most advocated and successfully used in  relation 
to effectiveness evaluations, there is, in principle, no 

 reason why the approach could not be extended to 
evaluations of cost-effectiveness.103-106

The theories in such evaluations might need to 
include economic theory, as well as psychological 
or other theories for explaining the production and 
distribution of health, illness and recovery in popu-
lations. Indeed, Ray Pawson’s core premise is that pro-
grammes are essentially theories about the impact of 
resources; the basic theory underlying all programmes 
is some version of: ‘if we provide these people with 
these resources it may change their behaviour [in this 
way]’.107

Interestingly, these conclusions are not so far from 
what was advocated in the first edition of this book 
in 2002. In relation to advancing methods and prac-
tice in the systematic review of economic valuations, 
Drummond’s conclusion was that:

‘… the real contribution of a systematic review of 
economic evaluations may not be to produce a single 
authoritative result, but to help decision makers under-
stand the structure of the resource allocation problem 
they are addressing and the impact, on the overall 
result, of the main parameters. Thus, the emphasis in 
such a review is likely to be less on producing a sum-
marised estimate of the cost-effectiveness ratio, and 
more on demonstrating by how much this varies from 
setting to setting, and why it varies.’ 

(Drummond 2002:151)46

If this is the goal, then we certainly need to look 
beyond the established methodological conven-
tions of systematic reviewing which currently domi-
nate evidence-based medicine. These conventions 
are already being challenged as the techniques are 
applied in other fields.108 We should also look beyond 
purely economic perspectives on the production of 
programme outcomes, and adopt a broader social 
science perspective on explaining how programmes 
and policies produce outcomes of value to society 
and why such outcomes, including costs, differ from 
setting to setting and in different populations.
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Introduction

The value of economic evidence has been  increasingly 
recognised as an important constituent in the formu-
lation of public policies and practices, with economic 
evaluation being widely applied in government 
appraisals of public projects and policies.1,2 In the 
health care sector in particular, many countries now 
require or encourage the use of economic evaluation 
techniques to support reimbursement decisions, prin-
cipally of pharmaceuticals but also in the evaluation 
of new and existing health technologies.3 However, 
the contribution of economics to policy formula-
tion in other social policy areas has been more lim-
ited. This chapter compares and contrasts the role of 
economic evidence in formulating public policy and 
practice in three policy areas – health care, social care 
and criminal justice – and explores the issues from 
the perspective of both high-income and low- and 
middle-income countries. The availability of eco-
nomic evidence capable of supporting systematic 
review and decision models is explored and the pol-
icy systems and initiatives that encourage the inclu-
sion of economic evidence in decision making are 

described in order to explore incentives and barriers 
to the  production and use of economic evidence.

The role of economic evidence 
in health care

The health care sector has a relatively well-developed 
and established history of economics research, with 
substantial investments worldwide in the develop-
ment of appropriate methodological frameworks, 
training of health economists and the application 
of health economic techniques to the evaluation of 
health technologies. The NHS Economic Evaluation 
Database currently contains 24,000 abstracts of health 
economics papers published worldwide, includ-
ing 7000 full economic evaluations.4 However, the 
application of economic methods to the evaluation 
of health technologies has been inconsistent between 
different disease classifications and thus the ability to 
systematically review and synthesise economic evi-
dence in the health care field is highly variable.5,6

Guidelines for the economic evaluation of health 
technologies are commonly applied in health policy 
making in a number of European countries, Canada, 
Australia and New Zealand, and increasingly in health 
insurance and managed care organisations in the 
United States.3 The first mandatory set of guidelines 
for economic evaluations was issued by Australia in 
1992.7 These focused specifically on the evaluation 
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of pharmaceuticals for reimbursement purposes and 
many of the guidelines that followed had a similarly 
narrow focus. However, some guidelines are broader 
in scope, covering health promotion, disease preven-
tion and treatment interventions, both pharmaceuti-
cal and non-pharmaceutical.8,9

Although mandatory guidelines did not begin to 
emerge until the 1990s, less formal guidelines have 
been widely available since the 1980s. Whilst perhaps 
the earliest consideration of the cost-effectiveness 
of public health policies was of the great plague in 
London in the 17th century,10 Drummond & Jefferson 
note that in the UK the essential components of health 
economic evaluation were first published in 1974.11,12 
A more detailed exposition of the methods of health 
economic evaluation was published a few years later13 
and more formalised criteria for the critical appraisal 
of published economic evaluations were published 
in 1987,14 which later formed the basis for guidelines 
for authors and peer reviewers of economic submis-
sions to the British Medical Journal.11 Similar criteria 
have been developed and applied in other countries, 
including the United States, Canada and Spain.15

A review of 25 available guidelines from 17 dif-
ferent countries found substantial variation in the 
levels of agreement between the guidelines for some 
methodological components, such as cost perspec-
tive and measures of effectiveness.3 However, there 
was a relatively consistent preference for control-
led experimental study designs capable of produc-
ing unbiased estimates of the effectiveness and cost 
implications of health care interventions, particu-
larly randomised controlled trials (RCTs) or sys-
tematic reviews of RCTs. This ‘gold standard’ is 
consistent with the preferences found in the field 
of clinical evaluation,16 which has made the incor-
poration of economic evaluation into clinical trials 
relatively straightforward.

There is also a preference amongst economists, 
derived from the theoretical principles of welfare 
economics and utilitarianism, to measure effec-
tiveness in terms of utility, variously defined as the 
satisfaction, well-being, happiness or fulfilment of 
needs derived from consuming a good or service.17,18 
Although the measurement of utility is complex and 
can conflict with clinical preferences for disease-spe-
cific measures of outcome, there is growing academic 
and policy support for the use of preference-based, 

single-index measures of health-related quality of life 
capable of supporting comparisons between diverse 
health care technologies, in particular the quality-
adjusted life-year (QALY).19 Generating QALYs is 
not without its methodological challenges.20 Perhaps 
as a result, international support for the QALY is var-
iable, with some guidelines requiring outcome meas-
ures capable of producing QALYs, whilst others allow 
greater flexibility in the choice of measure.3 However, 
substantial investment has been and continues to be 
made in the development and advancement of out-
come measures capable of generating QALYs (see 
also Chapter 8).

The National Institute for Health and Clinical 
Excellence (NICE) in the UK, perhaps the most 
 visible indication of central UK government sup-
port for the inclusion of economic evidence in health 
care decision making, is a strong proponent of the 
measurement of effectiveness in terms of QALYs. 
Established in 1999, NICE is charged with providing 
national guidance on the promotion of good health 
and the prevention and treatment of ill health and 
in making its recommendations, NICE is required to 
consider the best available evidence of both effective-
ness and cost-effectiveness.21 Systematic review and 
synthesis of clinical and economic evidence are thus 
standard practice in the work that NICE undertakes 
and commissions, including decision modelling to 
explore cost-effectiveness.

NICE provides specific directions on the framework 
required for estimating clinical and cost-effectiveness 
in the assessment of health technologies, including the 
cost perspective that should be taken (national health 
and personal social services), the method of eco-
nomic evaluation to be used (cost-effectiveness anal-
ysis) and the measure of the value of health effects to 
be employed (QALYs).22 NICE does, however, allow 
greater flexibility in the development of public health 
guidance, acknowledging the more complex and mul-
tidimensional nature of public health interventions, 
the more limited economic evidence available and the 
greater variability in study designs used.23 In particu-
lar, a wider societal perspective, alternative methods 
of economic evaluation (such as cost-consequences 
or cost-benefit analyses) and alternative measures of 
effectiveness (such as disease-specific outcomes) may 
be employed, where appropriate or necessary due to 
lack of data.
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In contrast to the UK, the United States, with its 
decentralised mix of multiple public and private 
health care payers and providers, as yet has no consist-
ent policy for the use of economic evidence in health 
care decision making, despite having the highest per 
capita level of health care expenditure in the world24 
and leading the field in the application of experimen-
tal methods to the evaluation of public policies.25 In 
the Medicare health insurance programme, a gov-
ernment programme that provides health insurance 
coverage for people aged 65 and over and some disa-
bled people, attempts over the last 20 years to include 
cost or cost-effectiveness as a criterion for deciding 
which interventions are included in the scheme’s 
coverage have been consistently rejected as a result 
of strong opposition to explicit consideration of cost 
and rationing of health service resources.84 In addi-
tion, despite support for the QALY by the US Panel 
on Cost-Effectiveness in Health and Medicine and 
inclusion of preference-based measures of health-
related quality of life in a number of major US health 
surveys, there is limited application of the QALY in 
economic evaluations, with commentators suggesting 
that maximisation of the health of the nation, whilst a 
clear objective in centralised health care systems, may 
be less obvious in decentralised systems, such as that 
in the United States.26,27

A major obstacle to the efficient use of resources in 
the United States is the lack of incentives to control 
costs. For clinicians, the predominance of payment per 
item of service supplied does little to encourage cost-
conscious behaviour or to support moves towards 
evidence-based economic policies. In fact, incentives 
typically encourage provision of additional services 
if revenue exceeds costs. Medicare and some other 
insurers pay hospitals a fixed amount per discharge, 
dependent on diagnosis-related group classification. 
Although this arrangement contains incentives for 
hospitals to be cost-conscious and to reduce lengths 
of stay, it also rewards cost shifting from inpatient 
facilities to other settings. For patients, co-payments 
and deductibles in the insurance-based system pro-
vide some incentives to curb demand for health care, 
but may be blunt instruments that also reduce access 
to and use of cost-effective interventions.

The picture differs somewhat for providers and 
insurers responsible for providing comprehensive care 
within fixed annual budgets. The Kaiser-Permanente 

Medical Care Program, a private organisation, and 
the Department of Veterans Affairs fall into this cate-
gory. The latter, for example, has used information on 
cost and effectiveness to establish a drug formulary. 
In addition, economic evidence is increasingly being 
incorporated into guidelines developed by the Centers 
for Disease Control and Prevention, the lead US pub-
lic health agency. For example, cost-effectiveness 
evidence is included in national-level recommen-
dations for new immunisations that will soon be 
introduced to the market. The national Guide to 
Community Preventive Services, whilst basing recom-
mendations on evidence of effectiveness, additionally 
reports evidence of cost-effectiveness.28

More widespread changes are also taking place in 
US health care. The private plans that administer the 
Medicare drug budget are considering use of evi-
dence on cost or cost-effectiveness to set formularies 
or reimbursement conditions. Federal policy makers 
are also emphasising the need to control Medicare 
expenditures to ensure long-term control of the fed-
eral budget deficit.29 As part of legislation in early 
2009 designed to stimulate the US economy and 
help develop the infrastructure for future univer-
sal health insurance coverage and reform of health 
care delivery, funding for comparative effectiveness 
research was greatly increased. Though silent about 
cost-effectiveness, the legislation intended to stimu-
late the development of better evidence to guide 
health care decision making.

The contrasting examples of the UK and US high-
light clear inconsistencies in policy preferences for 
economic evidence to support decisions relating to 
health care. Thus, although economic evidence is 
relatively plentiful and health economic evaluation 
methods well developed, not all health policy bod-
ies support their application on a consistent basis. 
In addition, concerns have been raised regarding the 
limited impact evidence from economic evaluations 
has on policy making. Williams & Bryan describe a 
number of barriers to the utilisation of economic 
evidence to inform policy decisions, including issues 
of accessibility (availability of relevant evidence, dif-
ficulties commissioning new research in a timely 
manner and difficulties understanding and interpret-
ing the studies) and acceptability (inflexible finan-
cial structures, conflicting values and competing 
objectives).30 They suggest a number of methods for 
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improving implementation that may be of value to all 
policy  sectors, such as efforts to improve the commu-
nication of evaluations to decision makers, a better 
understanding of the local contexts and competing 
priorities involved in decision making, closer rela-
tionships between researchers and decision makers 
and training and work-based experience of research-
ers. Thus, there continues to be room for improve-
ment in the health sector.

The role of economic evidence 
in social care

Social care, and its close analogues social services 
and social pedagogy, are defined here as the plan-
ning and delivery of services to care for and support 
those who are vulnerable, dependent, marginalised or 
disadvantaged. In comparison to health care, the eco-
nomic evaluation of social care programmes is rare 
but the demand for such evaluation, particularly from 
research funding bodies, is rising.

Internationally, we are aware of only limited evi-
dence of any substantial or sustained policy support for 
commissioning or undertaking economic evaluations 
or utilising available economic evidence in decision 
making in the social care sector. A systematic review 
of economic evaluations in the broader social  welfare 
field, encompassing social care, early intervention 
schemes, housing, regeneration, community develop-
ment, work with children, young people and families, 
and welfare to work was undertaken between 1996 and 
2000.31 The authors located only 131 economic evalua-
tions worldwide, approximately 30 studies per annum, 
and contrasted this with an average of 500 health eco-
nomic evaluations published each year over the same 
time period. This shortage of economic evaluations 
greatly restricts the ability of researchers and serv-
ice providers to synthesise economic evidence, and in 
areas such as social care, attention may need to be paid 
to the development of consistent economics methods 
and incentives to undertake economic evaluations, 
as enabling conditions for the more widespread use 
of economic evidence in policy and practice decisions.

To encourage greater use of economic evalua-
tion, social care researchers need to gain a better 
understanding of the philosophy behind such evalu-
ation and the methodologies necessary to carry out 
 economic analyses in practice. However, there is 

also a need for economists to better understand the 
nature and context of social care in order to ensure 
that economics methods are appropriate and feasible 
in practice. In some senses, social care may not lend 
itself to economic evaluation as readily as health care. 
In particular, there is less of a focus on experimental 
methods of evaluation which are common to clinical 
evaluation. Whilst the 1960s and 1970s were witness 
to a ‘golden era’ of public sector randomised experi-
mentation, particularly in the United States, disap-
pointing results from these experiments were greeted 
with scepticism towards the methods of evaluation 
used, rather than towards the policies under evalua-
tion. As a result, such designs fell out of favour and a 
corresponding rise in qualitative methods followed.25 
This scepticism towards quantitative methods of eval-
uation is in part responsible for the relative scarcity of 
economic evaluations in the social care field.

Despite differences between the health and social 
care fields, initiatives to encourage the application of 
economic methods to the evaluation of social care 
programmes have generally taken health economic 
methods as a starting point upon which to build an 
appropriate framework. In the UK, one early attempt to 
encourage greater application of economic techniques 
to social care research came from the Joseph Rowntree 
Foundation, an independent charity that aims to 
identify and overcome social problems.32 In 1999, the 
Foundation funded an initiative to develop the infra-
structure for economic evaluation in order to promote 
better understanding and use of economic evaluation 
in the social care field. The primary outputs included 
guidance on the practical application of economic 
evaluation techniques in a social care context,31,33 

which were largely based on the adaptation of health 
economic  methods to the context of social care.34

Around the same time, the UK Department of 
Health announced an initiative to explore costs and 
outcomes in children’s social care. This focused on 
understanding and explaining how resources are dis-
tributed between different services and exploring the 
relationship between costs and outcomes, rather than 
on estimating the relative cost-effectiveness of alter-
native resource distributions.35 The funders under-
stood that development of economic techniques 
was not well advanced in social care at the time the 
initiative was launched and thus efforts needed to 
be directed at capacity building to support future 
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economics research and to encourage collaboration 
between economists and social care researchers and 
professionals. One example of the success of this ini-
tiative in developing enduring alliances is the devel-
opment of the Cost Calculator, a computer software 
application and costing methodology designed to 
help local authorities monitor the costs of services for 
children in order to support their planning and com-
missioning functions.36

In drawing conclusions from the Joseph Rowntree 
Foundation and the Department of Health initiatives, 
Sefton and colleagues and Beecham & Sinclair made a 
number of recommendations that help to highlight the 
context within which social care research takes place 
and the challenges that economists and systematic 
reviewers face in this sector.31,35 As discussed above, 
few experimental interventions are undertaken, requir-
ing economists to consider how to work alongside and 
synthesise different kinds of research evidence, includ-
ing that generated by qualitative, observational and 
quasi-experimental designs. In addition, there has been 
a historical focus in social care research on measures 
of the performance of services or indicators of service 
user needs, with less attention paid to the effective-
ness of services in improving well-being. Economists 
who strongly support the application of preference-
based measures of quality of life, such as the QALY, 
must recognise the limitations of this approach in the 
social care field, which is characterised by multiple 
and diverse objectives and outcomes, greater reliance 
on qualitative assessment of outcomes and a lack of 
appropriately validated and reliable quantitative out-
come scales.37 Current research into the development 
of a preference-based measure of social care outcomes 
for adults, being carried out by the Personal Social 
Services Research Unit at the University of Kent in the 
UK, may improve this situation in the future.

Some of these challenges are currently being 
explored by the Social Care Institute for Excellence 
(SCIE), an independent charity which aims to iden-
tify and disseminate good practice in social care in the 
UK. Set up in 2001 and funded by the Department 
of Health in England and the devolved administra-
tions in Wales and Northern Ireland, SCIE aims to 
raise standards of practice across the social care sector, 
through the better use of knowledge and research.38 
To this end, SCIE recently developed methodologies 
to incorporate economic evidence into its  knowledge 

production  process, including systematic reviews. 
SCIE is also developing strategies for estimating the 
economic implications of their practice recommen-
dations. A number of factors have driven this move 
towards the inclusion of economic evidence in the 
research undertaken and commissioned by SCIE, 
including pressure on local governing bodies to make 
efficiency savings,39 concern that despite consider-
able social care investments, the rate of improvement 
among care services has stalled in recent years40 and a 
growing awareness that existing social care systems are 
making poor use of limited resources.41

In addition to its methodological developments, 
SCIE has produced a statement of its position on 
 economic evaluation in social care.42 Reflecting the 
particular characteristics of the sector and recognising 
the often complex interaction between social care poli-
cies and health and other public services, SCIE’s state-
ment calls for a tailored approach to the application of 
economic evaluation methods in social care research. 
For example, SCIE supports a multisector perspec-
tive to examine intersectoral costs and benefits and to 
enable the impact on different stakeholders involved 
in the delivery of social services to be clearly assessed. 
Stakeholders in the commissioning and delivery of 
social care include service users and their families, and 
their centrality is increasing with the advent of person-
alisation, whereby people will be supported to become 
commissioners of their own services.43 It is therefore 
important that economic evaluation of social care 
services should include the costs to service users and 
their families, including the costs of informal care,44 
and that the benefits generated should be defined from 
the perspective of service users. This broad focus is in 
contrast to the narrower health service and personal 
social services perspective preferred by NICE.22

Although SCIE’s costing methodology represents 
an attempt to overcome the dearth of available evi-
dence from economic evaluations, it is limited in its 
narrow focus on the financial implications of imple-
menting its practice recommendations. The method-
ology does not yet encompass consideration of the 
impact of these recommendations on other parts of 
the social care system, such as the health service (albeit 
this is recognised in SCIE’s position statement).42 
In this sense, the position statement can be seen as an 
aspiration, or goal, for the social care  sector and the 
development of SCIE’s  methodologies as building the 
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necessary infrastructure to support  economic evalua-
tion in the social care field. This does not negate the 
value of the costing evidence SCIE hopes to produce, 
since there is a growing recognition of the importance 
of economic evidence synthesis and decision model-
ling early in the stages of technology appraisal, to 
explore the appropriate research question, to support 
research prioritisation processes and to assess the need 
for additional information.45

Whilst the social care sector may be suffering 
from a shortage of economic evidence to support 
policy making, evidence of policy initiatives directed 
towards increasing the capacity for producing eco-
nomic evidence in the future would suggest that this 
situation is likely to change over time. Although the 
methodological framework that is developing in 
the social care field was initially based on the prin-
ciples of health economic evaluation, there is reason 
to believe that the methods that emerge will diverge 
from this path in some important respects, as the 
architects strive for approaches that better suit the 
context of social care. Thus far, efforts more closely 
resemble the methods guiding the NICE appraisal 
of public health interventions than those prescribed 
for health technology appraisals.22,23 A recently 
published government Green Paper on the care and 
support system in the UK, which recognises the 
worldwide shortage of robust evidence about what 
works and the need for service provision to consider 
value for money, hints at the need for a social care 
equivalent to NICE by calling for an independent 
body to provide advice to support service provision 
that is both evidence based and cost-effective.41 Such 
a body would further advance the development of a 
divergent framework for economic evaluations that 
are sensitive to the current capabilities of the social 
care sector and the different preferences for perspec-
tive, outcome measurement and study design that 
exist within it.

The role of economic evidence 
in crime and justice

The issues for the crime and justice system overlap 
greatly with those found in social care, although with a 
few notable differences. In some senses, there has been 
more of a history of applying economic  techniques to 
the evaluation of criminal justice  interventions, with 

microeconomic methods being applied to theories of 
crime and justice as early as the 1960s.46 Since then 
there has been considerable investment in the applica-
tion of economics to the criminal justice field, domi-
nated by research in the US.47–49 However, in common 
with the social care sector, experimental study designs 
are rare, the number of economic evaluations that 
have been undertaken is small and their methodo-
logical grounding limited.50,51 As a result, systematic 
reviews of existing economic analyses in a given topic 
area are likely to identify little useful research-based 
material.

Whilst in social care there has been a tendency to 
learn from and adapt health economic methods,34 
criminal justice is less amenable to the direct appli-
cation of standard health economic techniques, for a 
number of reasons. First, although societal well-being 
generally, and the well-being of victims of crime more 
specifically, might be the ultimate objectives of crimi-
nal justice policy, these cannot easily be observed or 
measured. This means that direct measures of well-
being analogous to QALYs are unlikely to be the most 
appropriate metric for evaluations in this sector, and 
instead evaluations will generally need to rely on inter-
mediate or surrogate outcomes that can be shown to 
be correlated with measures of well-being.

In practice, the majority of evaluations in the crimi-
nal justice field focus on the impact of interventions 
on measures of crime, such as recorded offences, self-
reported offending, arrests, convictions and incarcera-
tions.52 The wide range of crime measures available 
limits the ability to compare results between studies, 
and reflects variation in the goals of policy interventions 
and the availability and accessibility of data. For exam-
ple, data on crimes reported to the police are available in 
most countries but not all crimes are reported; of those 
that are, not all are associated with arrests, charges or 
convictions. The difficulties associated with crime and 
offending as measures of outcome are compounded by 
variation in the severity of crimes. Burglary is not the 
same as murder, thus evaluations that are limited to 
counts of offences fail to provide an accurate valuation 
of outcomes. For these reasons, attempts are increas-
ingly being made to value outcomes in monetary terms 
so that volume and severity, and indeed other impacts of 
crime, can be combined into a single measure.53

Second, and closely related, the focus on crime 
as the primary outcome of many criminal justice 
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 evaluations has had an inevitable impact on the 
 economic evaluation methodologies adopted. Cost-
effectiveness analyses, where applied, tend to adopt 
intermediate measures of crime, with no attempt to 
establish a link with well-being. The main exceptions 
are evaluations of health care interventions deliv-
ered within criminal justice settings, such as services 
for mental health and substance misuse problems.54 
Cost-offset methods have been used but these often 
take a limited cost and outcome perspective, as do the 
small number of cost-benefit analyses that exist.55,56 
Attention has tended to focus on the taxpayer per-
spective, which limits the evaluation to the ques-
tion of whether a publicly funded intervention pays 
for itself (i.e. costs are offset) through reductions in 
other public sector costs, principally cost savings as 
a result of crime reduction. However, consideration 
of the benefits of crime reduction has tended to be 
limited to direct victim costs such as the value of lost 
property,56  ignoring the more intangible losses asso-
ciated with being a victim of crime, which research 
suggests constitute the greatest proportion of the total 
costs of personal victimisation.53,57

In their original estimates of the costs of crime 
in England and Wales, Brand & Price set out a cost-
ing methodology comprising a number of com-
ponents: costs in anticipation of crime (defensive 
expenditure such as burglar alarms, crime safety 
information and insurance administration); costs as 
a consequence of crime (the physical and emotional 
impact on victims, victim services, lost or damaged 
property, medical treatments and lost  productivity); 
and costs in response to crime (police and prison 
services, courts, probation and legal aid).58 Dubourg 
& Hamed’s more recent estimates suggest that 
intangible  costs are around 20% of the total costs of 
acquisitive crime (theft and robbery, business, retail 
and vehicle crime) and at least 50% of the total for 
violent crime.53 Thus, omitting these intangible costs 
might be expected to produce substantially mislead-
ing results. Internationally, there is a need for data 
of this type but there is some debate about the best 
methodologies for estimating the costs of crimes.51 

The need for futher development was recently rec-
ognised by the European Commission, which funds 
a research consortium concerned with estimating 
the costs of crime in Europe, including a review of 
the methods applied in different countries.59

Third, unit costs of criminal justice  interventions 
are difficult to calculate or locate, and data needed to 
calculate them are not often published routinely. In 
secure settings, such as prisons, average costs per pris-
oner per year are available for some countries but these 
give no indication of variations in costs between dif-
ferent regimes within individual prisons.60  Currently, 
for example, it would be impossible to separate out the 
cost of a prisoner who attended an intensive treatment 
service from that of a prisoner who received no such 
service, thus making individual-level costing for the 
purpose of economic evaluation extremely difficult. In 
the community, few unit costs are available and there 
has been little centralised support or incentive for 
criminal justice services to calculate such unit costs or 
make any estimates that are produced publicly avail-
able. This has begun to change with, for example, UK 
Ministry of Justice investment in a programme of work 
to develop unit costs in criminal justice settings.61

Finally, experimental study designs can be difficult 
to implement in the criminal justice sector. The use of 
RCTs in crime and justice was not uncommon in the 
1960s and 1970s, but such studies fell out of favour in 
the 1980s and remain rare today.62,63 Key difficulties 
include resistance by frontline service providers to the 
denial of services to individuals whom they consider 
appropriate for intervention, the challenging circum-
stances of some participants (e.g. problem drug users), 
which can make follow-up difficult and attrition rates 
high, the complex nature of many criminal justice inter-
ventions, and a lack of adequate research funding.64–66 
Commentators have also pointed to the separation of 
the roles of service provider and researcher, which is in 
contrast to health care evaluation where the two groups 
are often one and the same, thus ensuring the serv-
ice provider has a stake in the research enterprise and 
an engaged interest in the integration of research evi-
dence into practice. However, there is some evidence of 
an increase in the number of RCTs in recent years67,68 
and there is increasing interest in quasi-experimental 
designs69,70 and decision modelling.71 The latter is par-
ticularly useful in the criminal justice field because of 
its flexibility where data are limited or where outcomes 
occur long into the future, such as reconvictions (see 
also, inter alia, Chapters 2, 3 and 9).

The development of economics methods in 
the crime and justice field is hindered by a lack of 
 co-ordinated strategies at the policy level. In the UK, 
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for  example, there have been a number of indications 
of policy-level interest in utilising economic evidence 
to support criminal justice policy making, including 
estimations of the unit costs of crime,53,58 guidance 
for the analysis of costs and benefits of specific inter-
ventions72 and evaluations incorporating economic 
analysis components.66,73 However, there has been 
no long-term co-ordinated strategy between the 
many stakeholders in the criminal justice system to 
support a consistent and systematic approach to eco-
nomic evaluation, and one significant attempt to do 
so had only limited sucess.74 The Crime Reduction 
Programme was a large central government ini-
tiative to reduce crime in England and Wales, which 
included independent evaluations of the effective-
ness and cost-effectiveness of the supported inter-
ventions. Of the many problems encountered during 
the evaluation component of this initiative, unreal-
istically short timescales for research project design 
and resulting weaknesses in the quality of the evalua-
tions undertaken have been suggested.74 In addition, 
requirements laid down for the collection of eco-
nomic data proved impossible to apply consistently 
across the diverse range of evaluations.

The lack of centralised strategies to incorporate eco-
nomic evidence into criminal justice policy-making 
processes is due in part to the methodological com-
plexities encountered in evaluations conducted in this 
field. However, an additional contributing factor is the 
lack of independent research capacity in many coun-
tries, particularly in criminal justice economics. Whilst 
central governments in many countries financially 
support various training courses in health economics, 
such centralised support for economists working in 
other sectors of public policy has been more limited. 
This situation suggests a lack of demand for economic 
evidence, since it is the demand for evidence that 
drives the funding, which in turn encourages the sup-
ply of training courses, independent research capac-
ity and methodological development. Whilst demand 
may be on the increase, it may be some time yet before 
enough economic data are available to stimulate the 
more routine use of systematic review methods in 
crime and justice, at least in relation to evidence from 
existing economic evaluations. Instead, use of deci-
sion models to synthesise the available evidence from 
 disparate sources and variable study designs should 
continue to prove useful.

The role of economic evidence 
in low and middle income 
countries

This chapter has so far focused on the role of economic 
evidence in the development of public policy and 
practice in high-income countries. Whilst wealthier 
countries are, to varying degrees, employing economic 
evidence to promote cost-consciousness in relatively 
well-resourced public systems faced with rising costs 
and rising demands, the issues for low- and mid-
dle-income countries (LMICs) are more complex. 
Questions of which service to provide for which social 
problem can be too simplistic in societies that may not 
be able to afford to fund any intervention, and often 
economic evidence is used in such settings to high-
light the substantial burden of failing to provide sup-
port, particularly the burden that falls on individuals, 
their families and the wider communities.

Resource constraints also greatly limit the ability of 
LMICs to undertake local evaluations of either effec-
tiveness or cost-effectiveness, and those economic 
evaluations that do exist tend to be of poor quality, 
as a result of a scarcity in research expertise as well 
as research funding.75 Instead LMICs must rely to a 
large degree on evidence produced by high-income 
countries, or other developing countries where avail-
able. As a result, systematic review and evidence 
synthesis can be extremely valuable tools for LMICs 
faced with significant gaps in local knowledge. The 
relevance of evidence from high-income countries 
to the developing world, and indeed the relevance of 
evidence from one LMIC to another, is highly context 
dependent and subject to significant limitations (see 
Chapter 5). The focus here is on the extent to which 
economic evidence is considered in policy formula-
tion in LMICs.

Apart from a few notable exceptions in the health 
care sector, such as Thailand and South Korea,76 
few LMICs have developed centralised policy strat-
egies for the use of economic evidence to support 
decision making. In South Korea, which has a pri-
marily insurance-based health care system with 
private provision, the Ministry of Health and the 
National Health Insurance Corporation are con-
sidering the use of economic evidence to support 
reimbursement decisions for pharmaceuticals in 
the first instance, but also for other technologies.76 
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To this end, pharmacoeconomic guidelines have 
been developed to provide pharmaceutical compa-
nies with instructions on how economic analyses 
are to be prepared before a drug is submitted for 
reimbursement and pricing. In Thailand, which has 
a mixed system of health care provision and financ-
ing, although the public sector dominates, the use 
of economic evidence to inform policy and prac-
tice in the health sector is more advanced. The Thai 
government has established the Health Intervention 
and Technology Assessment Program (HITAP) 
to support health policy decision making, has 
endorsed the development of national guidelines 
for conducting economic evaluations and supports 
the production of national reimbursement lists 
containing health technologies that are likely to be 
effective and cost-effective in the Thai context.76,77 
Systematic review of the international literature is 
central to this process, with higher priority given to 
studies conducted in Thailand.

Although more generally, few national strategies of 
this kind yet exist within LMICs, public policy mak-
ing in LMICs is also influenced by external multina-
tional organisations, such as the World Bank and the 
World Health Organization. The World Bank is one 
of the world’s largest sources of funding and techni-
cal support for LMICs, investing in various sectors, 
including health care, education, agriculture and 
the environment. By disseminating both resources 
and expertise, the World Bank is in a strong posi-
tion to influence the infrastructure and public poli-
cies of many of the world’s poorest countries. From a 
research perspective, the World Bank considers evalu-
ation of the initiatives it funds to be essential to their 
success and is heavily involved in research and devel-
opment to promote effective policies that produce 
value for money.78

Similarly, the World Health Organization (WHO), 
which produces health guidelines and standards for 
the international community, aims to support and 
promote health research to inform evidence-based 
and cost-effective policy making. Since 1998, the 
WHO has funded a programme of work on  choosing 
interventions that are cost-effective (WHO-CHOICE), 
which includes applied research (in particular the 
development of regional cost databases and undertak-
ing economic evaluations of key health interventions) 
and methodological development of a framework 

for economic evaluation, known as generalised 
cost-effectiveness analysis, which includes methods 
to adapt regional results to the context of individual 
countries.1 International pharmaceutical compa-
nies have also played a role in encouraging the use of 
economics methods as applied to the health sector, 
with applications for drug reimbursement in LMICs 
increasingly including economic evidence to support 
submissions and pricing decisions, despite no formal 
requirement to do so.76

Whilst a gradual proliferation of health economics 
methods may be evident in some LMICs, a number of 
obstacles to the use of economic evidence to support 
policy decisions in the health care sectors of LMICs 
have been highlighted in previous research. These 
include a lack of infrastructure and expertise, a lack 
of knowledge and understanding, a lack of appropri-
ate training, inadequate access to existing literature, 
a lack of clearly defined criteria to facilitate decision 
making, and scepticism on the part of a range of key 
actors.76,79–81 These obstacles are as relevant to the 
social care and criminal justice sectors (and likely 
also the education sector) as to health care, and con-
tinued efforts to support infrastructure development 
and knowledge transfer would help to reduce the 
constraints imposed by these obstacles over time. The 
current global financial crisis and the perennial prob-
lem of rising costs of public services are likely to see 
LMICs show an increasing interest in the cost-effec-
tiveness of the policies they support. As the strategies 
set in place by countries such as Thailand and South 
Korea continue to develop, their usefulness as exem-
plars to guide developments in other LMICs will grow.

Conclusion

Although this chapter has predominantly focused on 
UK systems, the patterns described for the different 
public sectors are arguably as relevant to other coun-
tries as to the UK. International reviews highlight the 
limited availability and quality of economic evalua-
tions worldwide in both the social care and criminal 
justice fields.31,51 In contrast, the relative abundance 
of health economic studies is clear from international 
databases of abstracts such as the NHS EED, albeit 
with some concerns that such studies are less promi-
nent within particular disease classifications, such as 
mental health and paediatrics.6,82,83
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The evidence presented here suggests considerable 
variation in the development of infrastructure to sup-
port and promote the use of economic evidence in 
policy making between sectors, between countries and 
between high- and low- and middle-income coun-
tries. However, there is a clear and growing apprecia-
tion of the need for such evidence, with investment 
from many parts of the public policy arena in the 
advancement of methods for the economic evalu-
ation of public sector services and technologies and 
the commissioning of economic analyses. All areas of 
public policy are concerned with scarcity of resources 
and budgetary constraint, increasingly so given the 
current global financial crisis, and the need to make 
policy decisions that ensure the provision of  quality 
services that are also value for money. Whilst the 
social care and criminal justice sectors are only begin-
ning to formulate consistent, sustainable and context-
relevant methodological frameworks, the health care 
sector, having benefited from three decades of invest-
ment in the discipline of health economics, is grap-
pling with methodological refinements and methods 
to improve the impact of the economic evidence that 
is available.

Social care and criminal justice have learnt much 
(and will continue to learn) from the frameworks 
already in place in the health care field (and the health 
care sector can learn from the experiences of other 
fields too). Similarly, LMICs have learnt much (and 
will continue to learn) from the frameworks already 
in place in high-income countries. However, clear 
differences in the nature of the social problems tack-
led, the philosophical stance taken, the study designs 
employed, the perspectives of interest and the ques-
tions posed mean that blind transfer of health eco-
nomic methods is inappropriate. Instead, variations 
in the methods of economic evaluation are emerging, 
with the social care sector prioritising a broad, mul-
tisector perspective and a more user-focused view 
of outcomes, the criminal justice sector increasingly 
employing decision modelling techniques to syn-
thesise disparate sources of evidence and focusing 
more on monetary valuations of intermediate out-
comes than ‘QALY analogue’ measures, and LMICs 
relying heavily on evidence synthesised from high-
income countries. There is also reason to believe that 
the dominant method of economic evaluation that 
emerges will differ between sectors, with the health 

care sector having a preference for cost-effectiveness 
and cost-utility analyses, social care perhaps requir-
ing the flexibility of cost-consequences analysis, 
criminal justice moving towards cost-benefit analysis 
and LMICs applying generalised cost-effectiveness 
methods.

Barriers to the synthesis of economic evidence exist 
in all sectors. There is evidence of scepticism in some 
countries, such as the United States, and in sectors 
that are less familiar with a quantitative research cul-
ture, such as social care, which hinders the implemen-
tation of economics methods and the impact of the 
evidence that is available. There are methodological 
difficulties with the measurement of outcomes in all 
sectors and in all regions around the world, which 
are particularly stark in the social care and crimi-
nal justice fields, and in the more complex areas of 
health, such as public health and mental health. In 
addition, a lack of unit cost data is a problem, par-
ticularly for LMICs, but also for certain sectors within 
high-income countries, such as criminal justice and 
to a lesser extent social care. However, a number of 
initiatives have been highlighted that are supporting 
the development of economics methods to overcome 
some of these limitations and thus the validity and 
usefulness of economic evidence should continue to 
improve over time.

The capacity to undertake economic analysis, 
including evidence synthesis, is less clear. Whilst there 
is substantial investment in the training of health 
economists, in high-income countries at least, there is 
limited evidence of similar moves in other public sec-
tors, and the problem is particularly acute in LMICs. 
Improvements in the ability to apply economics 
methods must go hand in hand with increases in 
the capacity to do so. Only then will it be possible to 
bridge the gap between the demand for good quality 
economic evidence and its availability.

Disclaimer
The views expressed in this chapter are those of the 
authors and do not necessarily represent the views of 
the employing institutions.

How this chapter should be cited
Byford S, Barrett B, Dubourg R, Francis J, Sisk J. 
Chapter 4: The role of economic evidence in formu-
lation of public policy and practice. In: Shemilt I, 



Role of economic evidence in formulation of public policy and practice

53   

Mugford M, Vale L, Marsh K, Donaldson C (editors). 
Evidence-based decisions and economics: health care, 
social welfare, education and criminal justice. Oxford: 
Wiley-Blackwell, 2010.

References

 1 Tan-Torres Edejer T, Baltussen RMPM, Adam T, et al. (eds). 
Making Choices in Health: WHO guide to cost-effectiveness 
analysis. Geneva: World Health Organization, 2003.

 2 H.M. Treasury. The Green Book: appraisal and evaluation in 
central government. London: The Stationery Office, 2003.

 3 Hjelmgren J, Berggren F, Andersson F. Health economic 
guidelines – similarities, differences and some implications. 
Value in Health 2001; 4(3): 225–250.

 4 Centre for Reviews and Dissemination. NHS Economic 
Evaluation Database. York: Centre for Reviews and 
Dissemination, 2010. Available from: www.crd.york.
ac.uk/crdweb.

 5 Pritchard C. Trends in Economic Evaluation. London: Office 
of Health Economics, 1998.

 6 Ungar WJ, Santos MT. Trends in paediatric health economic 
evaluation: 1980 to 1999. Archives of Disease in Childhood 
2004; 89(1): 26–29.

 7 Australian Commonwealth Department of Health HaCS. 
Guidelines for the Pharmaceutical Industry on Preparation of 
Submissions to the Pharmaceutical Benefits Advisory Committee. 
Canberra: Australian Commonwealth Department, 1995.

 8 National Institute for Clinical Excellence. Revised Guidelines 
for Manufacturers, Sponsors of Technologies: making submis-
sions to the Institute. London: National Institute for Clinical 
Excellence, 2001.

 9 Lopez Bastida J. Propuesta de Guia para La Evaluacion 
Economica Aplicada a Las Tecnologias Sanitarias (Report 
No. 22). Tenerife, Canary Islands: Servicio de Evaluacion 
del Servico Canario de la Salud (SESCS), 2006.

10 Banta JE. Sir William Petty: modern epidemiologist 
(1623–1687). Journal of Community Health 1987; 12(2–3): 
185–198.

11 Drummond MF, Jefferson TO, on behalf of the BMJ 
Economic Evaluation Working Party. Guidelines for authors 
and peer reviewers of economic submissions to the BMJ. 
British Medical Journal 1996; 313(7052): 275–283.

12 Williams A. The cost-benefit approach. British Medical 
Bulletin 1974; 30(3): 252–256.

13 Drummond MF. Principles of Economic Appraisal in Health 
care. Oxford: Oxford Medical Publications, 1980.

14 Drummond MF, Sculpher MJ, Torrance GW, O’Brien BJ, 
Stoddart GL. Methods for the Economic Evaluation of Health 
care Programmes, 3rd edn. Oxford: Oxford University Press, 
2005.

15 Ungar WJ, Santos MT. The paediatric quality appraisal ques-
tionnaire: an instrument for evaluation of the paediatric
health economics literature. Value in Health 2003; 6(5): 
584 –594.

16 Sheldon T, Oakley T. Why we need randomised controlled 
trials. In: Duley L, Farrell B (eds) Clinical Trials. London: 
BMJ Books, 2002.

17 Bannock G, Baxter RE, Rees R. Dictionary of Economics. 
London: Penguin Books, 1984.

18 Barr N. The Economics of the Welfare State. London: 
Weidenfeld and Nicolson, 1987.

19 Loomes G, McKenzie L. The use of QALYs in health care 
decision making. Social Science and Medicine 1989; 28(4): 
299–308.

20 Nord E, Daniels N, Kamlet M. QALYs: some challenges. 
Value in Health 2009; 12(S1): S10–S15.

21 Rawlins MD, Culyer AJ. National Institute for Clinical 
Excellence and its value judgements. British Medical Journal 
2004; 329(7459): 224–227.

22 National Institute for Health and Clinical Excellence. Guide 
to the Methods of Technology Appraisal. London: National 
Institute for Health and Clinical Excellence, 2008.

23 National Institute for Health and Clinical Excellence. 
Methods for the Development of NICE Public Health 
Guidance, 2nd edn. London: National Institute for Health 
and Clinical Excellence, 2009.

24 Anderson GF, Frogner BK. Health spending in OECD 
countries: obtaining value per dollar. Health Affairs 2008; 
27(6): 1718–1727.

25 Oakley A. Experiments in Knowing: gender and method in the 
social sciences. Oxford: Polity Books, 2000.

26 Lipscomb J, Drummond M, Fryback D, Gold M, Revicki D. 
Retaining, and enhancing, the QALY. Value in Health 2009; 
12(S1): S18–S26.

27 Drummond M, Brixner D, Gold M, Kind P, McGuire A, 
Nord E. Toward a consensus on the QALY. Value in Health 
2009; 12(S1): S31–S35.

28 Guide to Community Preventive Services. The Community 
Guide: what works to promote health. Atlanta: National 
Center for Health Marketing (NCHM), Centers for 
Disease Control and Prevention, 2010. Available from: 
www.thecommunityguide.org.

29 Sisko A, Truffer C, Smith S, et al. Health spending projec-
tions through 2018: recession effects add uncertainty to the 
outlook. Health Affairs 2009; 28(2): w346–w357.

30 Williams I, Bryan S. Understanding the limited impact of 
economic evaluation in health care resource allocation: a 
conceptual framework. Health Policy 2007; 80(1): 135–143.

31 Sefton TAJ, Byford S, McDaid D, Hills J, Knapp M. Making 
the Most of It. Economic evaluation in the social welfare field. 
York: Joseph Rowntree Foundation, 2002.

32 Joseph Rowntree Foundation. About us. York: Joseph 
Rowntree Foundation, 2010. Available from: www.jrf.org.
uk/about-us.

33 Byford S, McDaid D, Sefton TAJ. Because It’s Worth It. A 
practical guide to conducting economic evaluations in the social 
welfare field. York: Joseph Rowntree Foundation, 2003.

34 Byford S, Sefton T. First Aid: lessons from health economics 
for economic evaluation in social welfare (LSE Health and 
Social Care Discussion Paper). London: LSE Health and 
Social Care, 2002.



Chapter 4

   

54

35 Beecham J, Sinclair I. Costs and Outcomes in Children’s 
Social Care: messages from research. London: Jessica Kingsley 
Publishers, 2007. 

36 Centre for Child and Family Research. Loughborough: 
Loughborough University, 2010. Available from: www.lboro.
ac.uk/research/ccfr.

37 Byford S, Sefton T. Economic evaluation of complex health 
and social care interventions. National Institute Economic 
Review 2003; 186(1): 98–108.

38 Social Care Institute for Excellence. Research into the Impact 
of SCIE. London: Social Care Institute for Excellence, 2007.

39 HM Treasury. Pre Budget Report and Comprehensive 
Spending Review. London: The Stationery Office, 2007.

40 Commission for Social Care Inspection. The State of Social 
Care in England 2006–07. London: Commission for Social 
Care Inspection, 2008. 

41 HM Government. Shaping the Future of Care Together 
(Green Paper). London: The Stationery Office, 2009.

42 Francis J. SCIE’s Approach to Economic Evaluation in Social 
Care. London: Social Care Institute for Excellence, in press.

43 HM Government. Putting People First: a shared vision 
and commitment to the transformation of adult social care. 
London: HM Government, 2007.

44 Netten A, Beecham J. Costing Community Care: theory and 
practice. Aldershot: Ashgate, 1993.

45 Sculpher MJ, Claxton K, Drummond M, McCabe C. 
Whither trial-based economic evaluation for health care 
decision making? Health Economics 2006; 15(7): 677–687.

46 Becker GS. Crime and punishment: an economic approach. 
Journal of Political Economy 1968; 76(2):169–217.

47 Cohen MA. Pain, suffering, and jury awards: a study of 
the cost of crime to victims. Law and Society 1988; 22(3): 
537–555.

48 McDougall C, Cohen MA, Swaray R, Perry A. The costs 
and benefits of sentencing: a systematic review. Annals of 
the American Academy of Political and Social Science 2003; 
587(1): 160–177.

49 Cohen MA. Measuring the costs and benefits of crime and 
justice. Criminal Justice 2000; 4: 263–315.

50 Roman J. Can cost-benefit analysis answer criminal justice 
policy questions, and if so, how? Journal of Contemporary 
Criminal Justice 2004; 20(3): 257–275.

51 Swaray RB, Bowles R, Pradiptyo R. The application of eco-
nomic analysis to criminal justice interventions: a review of 
the literature. Criminal Justice and Policy Review 2005; 16(2): 
141–163.

52 Chambers J, Yiend J, Barrett B, et al. Outcome meas-
ures used in forensic mental health research: a structured 
review. Criminal Behaviour and Mental Health, 2009; 
19(1): 9–27.

53 Dubourg R, Hamed J. The Economic and Social Costs of 
Crime Against Individuals and Households 2003-4. London: 
Home Office, 2005.

54 Daley M, Love CT, Shepard DS, Petersen CB, White KL, Hall 
FB. Cost-effectiveness of Connecticut’s in-prison substance 
abuse treatment. Journal of Offender Rehabilitation 2004; 
39(3): 69–92.

55 Welsh BC, Farrington DP. Correctional intervention pro-
grams and cost-benefit analysis. Criminal Justice and 
Behavior 2000; 27(1): 115–133.

56 Welsh BC, Farrington DP, Sherman LW. Costs and Benefits of 
Preventing Crime. Boulder: Westview Press, 2001.

57 Cohen MA. The Crime Victim’s Perspective in Cost-Benefit 
Analysis: the importance of monetizing tangible and intangible 
crime costs. Boulder: Westview Press, 2001.

58 Brand S, Price R. The Economic and Social Costs of Crime. 
London: Home Office, 2000.

59 European Commission. Estimating the costs of crime. 
European Commission, 2010. Available from: http://
www.costsofcrime.org

60 HM Prison Service. Prison Service Annual Report and 
Accounts. London: The Stationery Office, 2006.

61 Netten A, Barrett B, Brookes N. Unit Costs in Criminal Justice 
(PSSRU Bulletin No. 18). Canterbury: University of Kent, 
2008. Available from: www.pssru.ac.uk/pdf/b18/b18_uccj.pdf.

62 Nuttall C. The Home Office and random allocation experi-
ments. Evaluation Review 2003; 27(3): 267–289.

63 Palmer T, Petrosino A. The ‘experimenting agency’. The 
California Youth Authority research division. Evaluation 
Review 2003; 27(3): 228–266.

64 Farrington DP. A short history of randomized experiments 
in criminology: a meagre feast. Evaluation Review 2003; 
27(3): 218–227.

65 Shepherd JP. Explaining feast or famine in randomized 
field trials: medical science and criminology compared. 
Evaluation Review 2003; 27(3): 290–315.

66 Tyrer P, Barrett B, Cooper S, et al. The assessment of  dangerous 
and severe personality disorder: lessons from a randomised 
controlled trial linked to qualitative analysis. Journal of Forensic 
Psychology and Psychiatry 2009; 20(1): 132–146.

67 Shapland J, Atkinson A, Colledge E, et al. Implementing 
Restorative Justice Schemes (Crime Reduction Programme): 
a report on the first year (Home Office Online report 32/04). 
London: Home Office, 2004. Available from: www.homeof-
fice.gov.uk/rds/pdfs04/rdsolr3204.pdf.

68 McDougall C, Perry AE, Clarbour J, Bowles R, Worthy G. 
Evaluation of HM Prison Service Enhanced Thinking Skills 
Programme. Report on the outcomes from a randomised 
controlled trial (Ministry of Justice Research Series 3/09). 
London: Ministry of Justice, 2009.

69 Kessler DP, Levitt SD. Using sentence enhancements to dis-
tinguish between deterrence and incapacitation. Journal of 
Law and Economics 1999; 42(1): 343–363.

70 Levitt SD. Using electoral cycles in police hiring to estimate 
the effect of police on crime. American Economic Review 
1997; 87(3): 270–290.

71 Sutton AJ, Edmunds WJ, Gill ON. Estimating the 
cost-effectiveness of detecting cases of chronic hepatitis 
C infection on reception in to prison. BMC Public Health 
2006; 6(170).

72 Dhiri A, Brand S. Analysis of Costs and Benefits: guidance for 
evaluators. London: Home Office, 1999.

73 Barrett B, Byford S, Seivewright H, Cooper S, Tyrer 
P. Economic evaluation of assessment for dangerous 



Role of economic evidence in formulation of public policy and practice

55   

and severe personality disorder in an English prison. 
Journal of Forensic Psychology and Psychiatry 2009; 20(1): 
120–131.

74 Maguire M. The Crime Reduction Programme in England 
and Wales: reflections on the vision and the reality. Criminal 
Justice 2004; 4(3): 213–237.

75 Walker D, Fox-Rushby JA. Economic evaluation of com-
municable disease interventions in developing countries: a 
critical review of the published literature. Health Economics 
2000; 9(8): 681–698.

76 Tarn Y-H, Hu S, Kamae I, et al. Health care systems and 
pharmacoeconomic research in Asia-Pacific region. Value in 
Health 2008; 11(suppl 1): S137–S155.

77 Teerawattananon Y, Chaikledkaew U. Thai health tech-
nology assessment guideline development. Journal of the 
Medical Association of Thailand 2008; 91(suppl 2): 11–15.

78 World Bank. World Bank Group: working for a world free of 
poverty. Washington DC: World Bank, 2007.

79 Teerawattananon Y, Russell S. A difficult balancing act: 
policy actors’ perspectives on using economic evaluation to 
inform health care coverage decisions under the Universal 

Health Insurance Coverage Scheme in Thailand. Value in 
Health 2008; 11(suppl 1): S52–S60.

80 Teerawattananon Y, Russell S. The greatest happiness of the 
greatest number? Policy actors’ perspectives on the limits of 
economic evaluation as a tool for informing health care cov-
erage decisions in Thailand. BMC Health Services Research 
2008; 8(197).

81 Iglesias CP, Drummond MF. Health care decision-making 
processes in Latin America: problems and prospects for the 
use of economic evaluation. International Journal of Health 
Technology Assessment in Health care 2005; 21(1): 1–14.

82 Evers SMAA, van Wijk AS, Ament AJHA. Economic evalu-
ation of mental health care interventions: a review. Health 
Economics 1997; 6(2): 161–177.

83 Romeo R, Byford S, Knapp M. Annotation: economic evalu-
ations of child and adolescent mental health interventions: a 
systematic review. Journal of Child Psychology and Psychiatry 
and Allied Disciplines 2005; 46(9): 919–930.

84 Bryan S, Sofaer S, Siegelberg T, Gold M. Has the time come 
for cost-effectiveness analysis in US health care? Health 
Economics, Policy and Law 2009; 4: 423–425.



56

CHAPTER 5

Generalisability, transferability, complexity 
and relevance

Damian G. Walker1, Yot Teerawattananon2, Rob Anderson3, Gerry Richardson4

1Johns Hopkins University, Bloomberg School of Public Health, Baltimore, MD, USA
2Health Intervention and Technology Assessment Program (HITAP), Thai Ministry of Public Health, Nonthaburi, Thailand
3Peninsula Medical School, University of Exeter, Exeter, UK 
4Centre for Health Economics, University of York, York, UK

Introduction

The value of economic evaluation as an aid to decision 
making is often limited by concerns about the gene-
ralisability and transferability of cost- effectiveness data. 
Concerns about the generalisability of cost-effectiveness 
data are in turn predicated on concerns about the 
gene ralisability of all the different components of data 
that feed into evaluations of cost-effectiveness (i.e. 
effects, resource use, unit costs, epidemiology, utilities 
or other outcome values).

Most concerns about the generalisability of 
cost-effectiveness data have to date focused on the 
generalisability of unit costs and resource use data. 
However, issues of context, generalisability and 
transferability arguably apply equally to effects data. 
For example, it is generally supposed that the effects 
obtained from administering a drug to a sample 
population in the UK will generally be similar to 
administering a drug to a sample population in, say, 
the Middle East. However, as we increasingly under-
stand diversity in the physiological context within 
which drugs are administered, issues regarding 
DNA and genetic profiling, and so on (are we really 
as homogeneous as we think we are?), the issues of 

context, generalisability and transferability may be 
increasingly recognised to apply to the effects of 
pharmaceutical interventions. As one moves away 
from pharmaceutical interventions on a continuum 
through surgical interventions and into more com-
plex interventions, both within health care and also 
into those implemented within and across other 
applied fields, such as social welfare, education and 
criminal justice, the importance of context and its 
impact on (variations in) effects (and hence the 
effectiveness component of the cost-effectiveness 
equation) are likely to apply even more strongly.

Essentially, context matters. If economic, epide-
miological and behavioural factors were the same 
everywhere there would be no need to consider the 
generalisability and transferability of results; one 
could simply apply the same findings to different set-
tings. However, differences in these factors do exist, 
across time and space. It is the principal reason why 
resource use and cost data relating to specific target 
populations and jurisdictions of interest are widely 
regarded as the best available source of data for use in 
economic evaluations, including decision models, to 
inform resource allocation decisions in a specific set-
ting (see Chapter 9).1

However, the question of generalisability is also 
important in the context of multinational economic 
evaluations. Multinational economic evaluations 
have become an important method for measuring the
relative cost-effectiveness of different interventions. 
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The appeal of these studies comes from the possibility 
of combining efficacy data from multinational clinical 
trials with cost estimates to give an overall incremen-
tal cost-effectiveness ratio (ICER). Also, the perspec-
tive of these studies is multinational and the authors 
sometimes imply that the results may be generalisable 
to many other health care settings. Yet the use of these 
studies raises important questions concerning the 
extent to which estimates of costs and the effects they 
produce are in fact generalisable. In addition, in the 
developing world, limited local capacity for undertak-
ing economic evaluations, and the prohibitive cost of 
performing many, has also generated interest in pool-
ing data and results of previously published studies.2 
Over the past decade, the World Health Organization 
(WHO) has been building an evidence-base that can 
be used for ‘generalised cost-effectiveness analysis’ 
(see also Chapter 4): ‘The purpose is . . . to provide 
broader guidance to policy makers about cost-effec-
tiveness. They should be able to re-examine existing 
interventions as well as new ones’.2–4 

Hence, the purpose of this chapter is to critically 
examine why it is important to consider the notions of 
generalisability and transferability with respect to eco-
nomic analysis, the factors that affect generalisability 
and transferability, and approaches used to examine the 
generalisability and transferability of resource use, cost 
and cost-effectiveness data. The chapter also considers 
two specific issues: complex interventions and the rel-
evance of economic evidence, with particular reference 
to generalising and transferring data from developed to 
developing countries. Finally, the majority of the mate-
rial presented originates from health economic research, 
although many of the concepts and methods should 
have broader applicability beyond the health care field.

Terminology

The first edition of this book defined the concept of 
generalisability of results as being ‘similar to exter-
nal validity in that it refers to the extent to which 
information (both clinical and economic) can be 
extrapolated to either a patient group with different 
characteristics or to a similar patient group treated 
in a different geographic, political or time structure’.5 
Transferability was defined as ‘the ability to extrapo-
late results obtained from one setting or context to 
another’.5 We use the same definitions in this chapter.

However, there is an important difference, not often 
distinguished, between what might be called the poten-
tial (or generic) transferability of a study and its actual 
(or specific) transferability to another policy or practice 
decision context at another time and place.6 Potential 
transferability hinges especially on how fully the inter-
vention has been described, how comprehensively the 
implementation context is described and which patient 
or participant groups were selected for exposure to the 
intervention. This allows practitioners or policy mak-
ers elsewhere to assess whether the choice of options 
they face, and their target populations and organisa-
tional contexts, are similar. The important thing to 
note is that this type of transferability is a property 
of the particular study, what it has evaluated and how 
fully it has been described. In contrast, actual transfer-
ability assesses the same things as described above but 
in relation to a particular decision or policy choice in 
a particular jurisdiction, population and health system. 
This is a property of the original programme, study 
and setting, and the population, setting and potential 
constraints on programme design and funding in the 
place where the same programme may be applied. This 
cannot be a property of an individual study and evalu-
ated programme, but will change depending on where 
you want to transfer the evidence to and when.

Complex interventions are usually described as 
interventions that contain several interacting compo-
nents, but they also have other characteristics that 
researchers should take into account.7 The components 
usually include behaviours, parameters of behaviours 
(e.g. frequency, timing) and methods of organising and 
delivering those behaviours (e.g. type(s) of practitioner, 
setting and location); the number of groups or 
organisational levels targeted by the intervention; and 
the number and variability of outcomes.

We define ‘relevant’ evidence as evidence that may 
be useful in addressing the decision problem, and we 
assume that the local decision maker is the appropri-
ate person to determine relevance. While it is impor-
tant that economic evaluations incorporate ‘relevant’ 
evidence, there is not a simple dichotomy between 
relevant and irrelevant evidence.

And finally, a brief word on the concept of exchange-
ability in economic evaluation. Exchangeability encom-
passes both the likely exchangeability of the relative 
treatment effect on costs and the relative treatment effect 
on outcome data. The assumption of exchangeability 
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between two trials requires that there are no a priori rea-
sons for expecting a systematically different (higher or 
lower) estimate of the relative treatment effect on costs 
and/or effects between the two trials.8,9 As with relevance, 
exchangeability can be represented on a continuum 
ranging from ‘not exchangeable’ to ‘totally exchangeable’ 
via ‘partially exchangeable’.10

Why is generalisability important?

A greater understanding of generalisability in eco-
nomic evaluation has potential benefits for three main 
groups: producers, users and funders. From a produc-
er’s perspective, there is value in understanding which 
components of data that feed into economic evalua-
tions are likely to vary across time and space in such 
a way as to alter the conclusions of a particular study. 
Producers will also benefit from the identification and 
development of methods to assess the extent of vari-
ability in cost-effectiveness between settings.

It is understandable that decision makers prefer to 
use local economic evaluation information for mak-
ing coverage decisions about health technology.11 It 
is, however, also important that they know about the 
factors that make economic results of particular stud-
ies vary from place to place because these factors can 
be useful not only for decision makers outside the 
study setting, but also for decision makers in the study 
setting to use for future monitoring and  evaluation 

of programmes. For example, an analysis of the  
cost-effectiveness of six strategies consisting of single 
or double voluntary counselling and testing (VCT) 
and three choices of drug regimens for the preven-
tion of mother-to-child HIV transmission in Thailand 
found that the higher the HIV prevalence among preg-
nant women, the lower the incremental cost-effective-
ness ratio (see Figure 5.1).12 In addition, the difference 
in cost-effectiveness between single VCT and double 
VCT in each of the three drug regimens is greatest 
at lower seroprevalence levels. Hence, if a change of 
HIV prevalence is observed in Thailand, Thai decision 
makers can identify the best policy option given the 
new situation. 

But probably the main reason why users of economic 
evaluations benefit from a greater understanding
of generalisability is that resources and expertise to 
conduct economic evaluation studies are scarce and it 
is, therefore, not possible to perform a specific study 
for each local setting. Therefore, decision makers 
need to consider whether the results of a study that 
was performed elsewhere can be applied to their set-
ting, and how to adapt results if this is not the case.

Finally, funders, especially international organi-
sations such as the World Health Organization, the 
World Bank or multinational pharmaceutical com-
panies, should be well aware of transferability issues 
when they commission economic evaluation stud-
ies, since they are likely to use the results to inform 
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policy decisions in more than one setting. As a result, 
they may request the use of multinational trials for 
estimating the clinical efficacy of an intervention, not 
only for faster recruitment of the necessary numbers 
of patients, and to introduce the product into clinical 
practice more widely, but also to provide for the collec-
tion of local data on factors affecting transferability.

Factors affecting generalisability

Since the first edition of this book was published in 
2002, there have been important contributions from a 
number of researchers on the issues of generalisabil-
ity and transferability of economic evaluations.13-16 
Specifically, much work has been done itemising the 
potential factors affecting the generalisability of eco-
nomic evaluations, which are summarised below.

Population factors
Age, gender, race, education, socio-economic status 
and risk behaviours of populations and subpopula-
tions eligible for an intervention will typically vary 
across settings. These variations may affect not only 
clinical outcomes but also resources used and this 
will eventually influence the results of economic 
evaluation studies. A population’s attitude towards 
health care and interventions, compliance and adher-
ence, preferences for and valuations of health states, 
and incentives, such as level of co-payment, are also 
important components that can have a significant 
impact on cost-effectiveness.

Disease characteristics
Because there are differences in population demo-
graphic and socio-economic status between locations, 
it is likely that the prevalence and incidence of partic-
ular diseases and/or their co-morbidities are different 
across settings. Such differences will inevitably impact 
costs and/or the effectiveness of health care interven-
tions, especially diagnostic and preventive interven-
tions. Disease characteristics also include disease 
progression. Moreover, it is important to note that the 
spread of disease can vary from one setting to another 
because of the differences in populations’ lifestyles and 
density, environment and disease control systems.

Provider and system factors
Although it is difficult to quantify the differences in 
skills, experience and efficiency of the clinical practice 

of health professionals across jurisdictions, these factors 
can influence the effectiveness, resources used and cost-
effectiveness of health care interventions. For example, 
Teerawattananon & Mugford found a higher cost of 
laparoscopic surgery for gallstone disease compared to 
open cholecystectomy in Thailand while laparoscopic 
surgery was a cost-saving intervention in most Western 
countries.17 This different conclusion was explained in 
two ways. First, a higher wage rate for health profes-
sionals and patients in developed countries caused both 
significantly higher hospital admission costs and also a 
higher opportunity cost of taking leave from work for 
sickness, compared to Thailand. Second, there was a dif-
ference in the employment rate of patients undertaking 
cholecystectomy between the two settings. In Thailand, 
only 50% of cholecystectomy patients were active work-
force members, which contrasts with employment rates 
in Western countries. 

Similarly, the personal skills of clinicians can greatly 
influence the process of care and treatment outcome 
of patients. This is particularly dominant in the case 
of labour-intensive procedures such as surgical inter-
ventions and social care services. Dissimilarities in 
liability and incentives of remuneration systems 
observed across health care settings can also have a 
clear effect on the performance of health personnel. 
Furthermore, availability of social and health service 
infrastructures may differ among locations, due to 
differences in public resources or differences in the 
way such resources are allocated; these differences 
are likely to affect both the costs and outcomes of an 
intervention.

Methodological factors
It has been well documented that there is a degree 
of diversity regarding methodological requirements 
for conducting economic evaluation across jurisdic-
tions.18 Variations exist in terms of the perspective of 
the analysis, the choice of comparators, measurement 
of costs and clinical outcomes, choice of discount 
rates, and so on. Such variation can be overcome by 
using a reference case to produce a standard set of 
results that are presented in a standard manner.19

Given different decision-making contexts and a 
wide range of methodological choices, it is inevitable 
that variations of methodological recommendations 
exist. However, although some variation is reasonable 
(e.g. perspective of the study), some may be much 
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more arbitrary (e.g. choice of discount rate).20 Table 5.1
provides an overview of the range in discount rates 
used in economic evaluations recommended by 28 
methodological guidelines from around the world.18 
These variations can affect the results of economic 
evaluation studies and their transferability across set-
tings unless more uniform methodological guidelines 
from different jurisdictions are observed.

Methods used for transferring 
economic evaluation data

The simplest practice of transferring the results of eco-
nomic evaluation across settings is to use the original 
outcomes but to convert costs of an intervention from 
the local currency unit of the original setting into the 
local currency unit of the targeted setting using for-
eign exchange rates.21 However, using market exchange 
rates to compare countries’ costs of social and health 
care services can be misleading since the rates do not 
necessarily reflect the relative purchasing power of dif-
ferent currencies. An improved approach is to employ 
exchange rates based on purchasing power parities 
(PPPs), which take into account the relative cost of living 
and the inflation rates of different settings, and interna-
tional dollars are the most frequently used currency in 
this approach.22–25 However, this approach completely 
ignores any variations in the aforementioned factors 
that affect generalisability within  and between settings.

Methods for decision models
Because decision models allow for researchers to 
examine the effects of varying key input param-
eters on economic evaluation results, modelling by 

substituting setting-specific characteristics into aggre-
gate summary results from the original setting tends 
to be used more frequently to deal with transferabil-
ity issues. Relative clinical efficacy, resource utilisation 
and unit costs are three key parameters often cited 
as the most important determinants of economic 
evaluation results when the transferability issue is 
of special interest. The original data related to these 
parameters used in the original economic evalua-
tion can be replaced with local information from the 
target setting to quantify the value for money of the 
intervention in the target health care setting.

A systematic review of literature to identify appro-
aches for transferring economic evaluation data across 
locations found that the most common approach for 
the decision model was to use the original setting’s 
relative clinical efficacy but to substitute target setting-
specific resource utilisation and unit costs into the 
analysis.14 The second most common approach was to 
use relative clinical efficacy established in the original 
setting, but to use a mixture of original and target set-
ting resource utilisation and target setting unit costs. 
This may reflect the fact that, rightly or wrongly, many 
researchers believe that clinical effects of the interven-
tions are transferable across health care systems, whilst 
resource use and unit costs are more jurisdiction 
specific (see the ‘Introduction’ to this chapter).

Methods for empirical economic 
evaluations that utilise 
individual-level data
Since there has been a growing concern in economic 
evaluations conducted alongside multicentre ran-
domised controlled trials (RCTs) that the pooled or 
average cost-effectiveness results using trial-wide costs 
and outcomes may not be reflective of the results that 
would have been observed individually in each partic-
ipating centre’s setting, several researchers have pro-
posed approaches for analysing economic evaluation 
using patient-level information. For example, both 
Menzin and colleagues and Jonsson & Weinstein have 
proposed the use of location-specific resource utilisa-
tion and unit costs but trial-wide clinical results.26,27 
However, this approach ignores the fact that clinical 
and economic variables may influence one another; 
for example, outcomes such as survival (effective-
ness outcome) and quantity of use of hospital care 
(economic outcome) may be correlated.

Table 5.1 Variability among guidelines on discount rate.

Recommended discount 
rates (%)

No. of guidelines

3–3.5 3
4 1
5 9
6 3
10 1
0–5 2
2.5–5 2
3 & 5 2
Not specific 5

n � 28. Data from Tarn and Smith, 2004.18
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There are currently no agreed-upon methods for 
pooling estimates of cost-effectiveness (e.g. incre-
mental cost-effectiveness, cost-utility or cost-benefit 
ratios), extracted from multiple economic evaluations, 
using meta-analysis or other quantitative synthe-
sis methods.28 However, if estimates of measures of 
resource use and costs are available in a common met-
ric (with associated measures of uncertainty) from 
two or more included studies, for an intervention 
and its comparator, these can, in principle, be pooled 
using a meta-analysis (see also Chapter 3). Cook and 
colleagues offer an approach to examine the homoge-
neity of the results of economic evaluations across dif-
ferent settings.29 If there is no evidence of meaningful 
differences in treatment effects and costs between 
locations, then it is sensible to apply the pooled results 
to all settings that participated in the trial. However, 
the appropriate approach if evidence of heterogeneity 
is observed is less clear.

In practice, extreme caution is advised when con-
sidering whether to undertake a meta-analysis of 
resource use or cost data. Prior to any decision to pool 
estimates using a meta-analysis, particular attention 
should be paid to whether the metric in question has 
equivalent meaning across studies. Furthermore, these 
issues have also generated debate on whether meta-
analysis of measures of resource use or costs across 
wider geographical and political boundaries is likely 
to generate meaningful results, how the results of such 
meta-analyses should be interpreted (e.g. do you just 
end up with a pooled estimate that is not applicable 
in any setting?), and what additional value the results 
may have for end-users.28

A recent development using multilevel modelling 
for a cost-effectiveness analysis alongside multicentre 
trials is recommended by Sculpher and colleagues in 
order to take into account the between location vari-
ability concerning cost-effectiveness.13 This variabil-
ity occurs if there is close association between costs 
and outcomes among samples recruited in particular 
locations. As a result, the patient-level information is 
clustered by location and the model estimates local-
specific uncertainty around an intervention’s cost and 
effectiveness data.30

Multinational economic evaluations often calculate 
a single measure of cost-effectiveness using cost data 
pooled across several countries. To assess the valid-
ity of pooling international cost data, the reasons for 

cost variation across countries need to be assessed. 
Previously, ordinary least-squares (OLS) regression 
models have been used to identify factors associ-
ated with variability in resource use and total costs. 
However, multilevel models (MLMs), which accom-
modate the hierarchical structure of the data, may be 
more appropriate. A study by Grieve and colleagues 
compared these different techniques using a multi-
national dataset comprising case-mix, resource use 
and cost data on 1757 stroke admissions from 13 cen-
tres in 10 European countries.9 OLS and MLMs were 
used to estimate the effect of patient-level covariates, 
including patient characteristics (sex, age, prestroke 
living conditions), stroke severity measures (incon-
tinence during the first week after stroke, dyspha-
sia, paralysis at hospital admission), stroke subtype 
(cerebral infarction, intracerebral haemorrhage or 
unspecified stroke), centre-level co-variates (the level 
of health spending; the reimbursement system for 
acute hospital costs; the level of patient co-payment 
for acute care), the total length of hospital stay (LOS), 
and total cost. MLMs with normal and gamma dis-
tributions for the data within centres were compared. 
The results from the OLS model showed that both 
patient- and centre-level co-variates were associated 
with LOS and total cost. However, the results for the 
effects of patient-level variables from OLS regression 
models were incorrect because differences between 
centres are not accounted for in OLS regression. 
Therefore, the estimates from the MLMs showed that 
none of the centre-level characteristics were associ-
ated with LOS, and the level of spending on health 
was the centre-level variable most highly associated 
with total cost. The authors concluded that using 
OLS models for assessing international variation can 
lead to incorrect inferences, and that MLMs are more 
appropriate for assessing why resource use and costs 
vary across centres.

Checklists for assessing the 
generalisability of economic evaluations
Boxes 5.1 and 5.2 present checklists for assessing the 
generalisability of economic evaluations for empirical 
trial-based and decision-modelling studies, respec-
tively.20,31 The checklists are intended to be useful for 
decision makers using economic evaluations, but may 
also be useful for those planning or undertaking eco-
nomic evaluations. If the principles suggested in the 
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complex interventions, with only two contributions 
by health economists on the implications for assessing 
their cost-effectiveness.40,41

Despite these contributions, the revised MRC 
guidance on complex interventions published in 
2008 made very little mention of the implications for 
conducting (or synthesising) economic evaluations; 
it merely stated that evaluations of complex inter-
ventions should include an economic evaluation.42 
Crucially, the guidance does not indicate how the dif-
ferent dimensions of intervention complexity chal-
lenge existing methods for conducting an economic 

evaluation. Also, by repeating the conventional view 
that ‘the main purpose of an economic evaluation is 
estimation rather than hypothesis testing’, the guid-
ance may unwittingly encourage the status quo. While 
disappointing, this is perhaps unsurprising. With 
the exception of the recent article by Shiell and col-
leagues, few attempts have been made to bridge the 
gap between methods of economic evaluation and the 

Box 5.1 Checklist for assessing 
the generalisability of trial-based 
studies

Are study sites representative of the jurisdiction(s) 
for which data are required?
Are study sites (centres) randomly selected?
Can data on centre characteristics be collected (e.g. 
bed occupancy levels)?
Does the trial include a high proportion of the nor-
mal clinical caseload?
Does the comparator therapy (to the technology of 
interest) represent current practice in the settings 
concerned?
Is a wide range of user perspectives represented in 
the study?
Are prices (unit costs) being collected separately 
from resource use data?
Is a widely used generic instrument being used for 
quality of life (e.g. utility) measurement?
Can regression-based techniques be used to obtain 
centre-specific measures of cost-effectiveness?

Adapted from Drummond et al,, 200531 and Sculpher & 
Drummond, 2006.20, 

•

•
•

•

•

•

•

•

•

Box 5.2 Checklist for assessing 
the generalisability of decision-
modelling studies

Are the decision problem, the relevant settings and 
audiences (i.e. decision makers) clearly specified?
Does the overall analytical approach incorporate the 
relevant perspectives (e.g. health service or societal) 
and relevant objective functions (e.g. maximizing 
health gain)?
Are the data used to populate the model relevant 
to the target audiences (i.e. decision-makers) and 
settings?
Where data from different sources are pooled, is this 
done in a way that the uncertainty relating to their 
precision and possible heterogeneity is adequately 
reflected?
If data from other settings are used, have these 
been assessed for relevance in the settings of 
interest?
Is uncertainty (i.e. parameter uncertainty and het-
erogeneity) adequately reflected in the model?
Are results reported in a way that allows the assess-
ment of the appropriateness of each parameter 
input and each assumption in the target settings?

Adapted from Drummond et al., 200531 and Sculpher & 
Drummond, 2006.20

•

•

•

•

•

•

•

checklists are followed by those conducting studies, it 
is likely that, over time, more economic evaluations 
will produce generalisable results.

In contrast to the body of work summarised above, 
some commentators have made the case that the gen-
eralisability of current economic evaluation meth-
ods is inherently flawed by the ‘intervention-focused’ 
approach of the methods, ignoring both the decision 
context and the epidemiological context, whereby the 
effectiveness of interventions is actually jointly pro-
duced by the combination of the underlying social 
determinants of health with the intervention (see also 
Chapters 3 and 13).32–34

Complexity and economic 
evidence

Since the publication of the 2000 UK Medical Research 
Council (MRC) guidance on developing and evalu-
ating complex interventions, there has been a major 
ongoing debate on issues around methods to address 
complexity.35–39 However, this debate has focused 
almost exclusively on evaluating the  effectiveness of 
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broader methodological debates about the definition 
and evaluation of complex interventions.41

Shiell and colleagues paper argues that ‘As long as 
one can specify the inputs and outcomes with suf-
ficient clarity to ensure that changes in resource use 
and benefits can be measured and valued, it is not 
necessary to understand the workings inside the box. 
This is important for describing what works and why, 
but not for evaluating cost-effectiveness’.41 Yet if one 
acknowledges that evaluating effectiveness requires 
some (causal) understanding of how and why inter-
ventions are effective, this necessarily extends to 
evaluating and understanding cost-effectiveness (see 
Chapter 3). Furthermore, the argument that in order 
to estimate cost-effectiveness, we only need estimate 
‘what goes in’ (resources) and ‘what comes out’ (out-
comes) would only be valid if the sole purpose is to 
estimate the cost-effectiveness of an intervention in 
a specific situation. However, most evaluation has 
(or should have) the dual purpose of serving both 
the needs of the immediate programme managers/
funders and aiming to add to the cumulative evi-
dence base for others who might implement similar 
programmes in the future.

With more complex interventions, it becomes even 
harder to explain how a specific bundle of interven-
tion components (and their associated resource use), 
provided in a given context, has generated the levels 
and types of outcomes measured. In areas of health 
care such as public health, where effectiveness is rec-
ognised as inherently more complex and contingent, it 
has become increasingly accepted that asking whether 
an intervention is ‘effective’ is of limited value; there is 
very rarely a clear answer to this question. It can con-
fidently be predicted that complex interventions will 
work in some instances and not others, that it makes 
much more sense to ask from the beginning ‘how and 
why’ an intervention is or is not effective in different 
contexts, or when its components are configured or 
implemented in different ways.43,44 These same insights 
need to be extended to the consideration of economic 
evidence more generally, as this book aims to do.

Relevance of evidence

When conducting an evidence synthesis, it is necessary 
to define what constitutes relevant evidence. Relevant 
evidence may vary not only across geographical regions 

and different conditions, but also according to who is 
making the decision on behalf of whom, and when. 
Using the example of a UK decision maker, a single 
UK-based economic evaluation conducted alongside 
an RCT may be the most relevant evidence. However, 
it is unlikely to be the only evidence; there may be 
estimates of treatment effect on surrogate outcomes, 
evidence from non-randomised studies, and so on, 
and inclusion of these different sources and types of 
evidence may lead to different results. Box 5.3 provides 
an example of how findings can be affected dramati-
cally by the definition of relevance.45

But how are we to judge what evidence is rel-
evant in making a decision in a given context? As 
highlighted at the outset of this chapter, context 

Box 5.3 Example of the 
importance of defining relevance
Background
Chronic conditions account for around two-thirds of 
the global burden of disease, with 32% of the adult 
UK population suffering from a long-standing con-
dition.Therefore policy makers wish to address the 
management of these conditions. In the UK, the 
National Health Service (NHS) policy for patients 
with chronic conditions who are at ‘low risk’ has 
been to encourage and support these individuals to 
‘self-care’.

However, until recently, the cost-effectiveness 
of interventions to support self-care was based on 
poorly conducted studies generating unreliable con-
clusions. In the last few years one particular inter-
vention to support self-care, the Expert Patients 
Programme (EPP), has been rolled out across England 
and Wales, largely on the basis of studies conducted 
in the USA, and prior to evaluation in UK populations.

A single trial-based economic evaluation was sub-
sequently conducted alongside a UK-based RCT. 
While this evaluation demonstrated that the EPP 
intervention was very likely to be cost-effective, this 
single trial-based analysis was not the only evidence 
addressing the decision problem nor did it incorpo-
rate all ‘relevant’ evidence. In this instance, data from 
other RCTs (one UK based) and other weaker experi-
mental designs were available that could provide evi-
dence relevant to the decision problem and the value 
of future research.
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The role of the analyst is to support the decision 
maker by providing scenarios that examine the impact 
of pivotal variables or data upon results. Therefore, 
the analyst has influence over the analyses presented 
but the decision as to which analysis influences policy 
is left to the legitimate decision maker. The point is 
that there is a decision maker with a role to judge 
these various aspects and, whilst researchers can con-
tribute by making analyses explicit and identifying cru-
cial variables, economic evaluation should be viewed 
as a part of the decision-making process rather than 
something that dictates which decision is to be made.

The relevance of systematic reviews previously 
published and unpublished health economic anal-
yses (and those in other social sectors) remains 
limited in developing countries because most sys-
tematic reviews of evidence on effectiveness, cost 
and/or cost-effectiveness produced to date address 
health conditions that are priorities in the developed 
world.46 Accordingly, the available reviews of this 
type focus on more recent, (generally) more expen-
sive, ‘higher-tech’ technologies. One implication 
is that, within the Cochrane Collaboration, whose 
reviews are intended for audiences in both devel-
oped and developing countries, it is important to 
strengthen links between Cochrane Review Groups, 
the Cochrane Developing Countries Network and 
the Campbell and Cochrane Economics Methods 
Group. However, it should also be noted that the 
epidemiology of diseases has shifted substantially 
over recent years, with the result that many devel-
oping countries are now experiencing high burdens 
of non-communicable disease, as well as continu-
ing high burdens of infectious diseases and injuries. 
Thus, the relevance of existing reviews may become 
greater, although not out of design.

The relevance of systematic reviews of evidence 
on effectiveness, cost and/or cost-effectiveness to 
developing countries is further limited by the rela-
tive dearth of primary research on relevant topics 
and settings, which is also of variable quality (see 
also Chapter 4). As such, there is clearly an overarch-
ing need to perform more primary empirical studies. 
However, even when relevant research is conducted in 
developing country settings, it might not be published 
or indexed. To address this situation with respect to 
economic analyses, ideally a database with a focus 
on analyses relevant to developing countries should 

Aims
To assess the cost-effectiveness of one intervention 
designed to support self-care, the EPP, using a vari-
ety of alternative data sources. Also, to assess impact 
on the adoption decision, the uncertainty around the 
decision and the value of further research when evi-
dence from alternative sources is included.

Methods
As some sources used an intermediate endpoint (self-
efficacy) while others used final decision endpoints 
(cost and QALYs), it was necessary to use novel 
techniques to synthesise these data. The impact of 
considering alternative datasets as ‘relevant’ on the 
cost-effectiveness of the EPP intervention, the uncer-
tainty around this decision and the value of future 
research were assessed using incremental cost-effec-
tiveness ratios (ICERs), cost-effectiveness acceptabil-
ity curves (CEACs) and value of information methods 
respectively.

Results
The single trial-based analysis concluded that the 
EPP was likely to be cost-effective with reduced 
costs and increased QALYs and a 97% probability 
of being cost-effective at a threshold QALY value of 
£30,000. However, synthesising these data with the 
other UK-based RCT increased both the ICER and 
the uncertainty around the decision (ICER £30,300 
and probability of being cost-effective about 50% 
at £30K per QALY). Introducing additional data from 
non-UK, including non-randomised, studies reduced 
the ICER to £23,400 per QALY with a probability of 
the intervention being cost-effective of 68%.

Conclusions
The adoption decision, the uncertainty around that 
decision, and the value of conducting further research 
can be affected dramatically by the definition of rel-
evance. Decision makers and analysts need to state 
a priori what evidence is considered to be relevant in 
the analysis

Adapted from Richardson, 2008.45

matters. But how are we to judge which aspects of 
context matter or not in a given set of circumstances? 
Decision makers are the appropriate people to decide 
what weight or importance to ascribe to each piece 
of evidence and which aspects of context matter. 
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be prepared, and made accessible to researchers and 
policy makers, that is akin to the Cost-Effectiveness 
Analysis Registry.47

Conclusion

Not only effectiveness but also the costs of (com-
plex) interventions are strongly determined by con-
textual factors, the exact combination and ‘dose’ of 
intervention components, and the behavioural pre-
dispositions of participants or providers. We cannot 
generalise or transfer the results to other places unless 
we can explain what causes particular relationships 
between opportunity costs and outcomes in each set-
ting. There are serious challenges to the potential to 
generalise results if all we have are evaluations that are 
essentially ‘black-box’: those which diligently measure 
and value the inputs and outcomes associated with 
an intervention, but do not address (or collect data 
on!) the reasons why particular combinations and 
amounts of resources produce particular patterns and 
levels of outcomes. 

In conclusion, we need to develop and evaluate 
theories about how these relationships arise, and it 
is the tested theories that would become transfer-
able across decision-making contexts rather than the 
results of economic analyses per se.
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Introduction

As described elsewhere in this volume, it is insufficient 
in a situation where resources are finite for evidence-
informed practice and policy making simply to con-
sider what works (see, inter alia, Chapters 1 to 4). We 
also need to be mindful of the context and costs. In a 
situation of limited resources, each decision to invest in 
an intervention or programme represents an opportu-
nity foregone to invest these resources elsewhere. If our 
objective is to maximise health and/or other outcomes, 
such as educational attainment, crime reduction, social 
cohesion and so on, then it is clearly important that 
we take account of both the costs and consequences of 
different potential investment decisions.

This is where economic evaluation comes in. 
Economic evaluation can be used by decision makers 
to help assess the merits of such investment decisions. 
It is concerned with the opportunity costs of differ-
ent actions, where opportunity costs represent the 
‘foregone benefits of the next best alternative use of 
the set of resources used to implement that action’.1 
Although many different approaches are available, 
in essence they all involve the comparison of the 
costs and outcomes of two or more interventions. 
The focus is on maximising efficiency, by allocat-
ing resources to different interventions in such a way 

as to improve overall health or other social welfare 
 benefits to society.

Of course, in policy making, such information on 
potential welfare gains is not considered in isolation; 
policy makers will always be interested in issues such 
as budgetary impact, acceptability to the local popu-
lation, local political concerns, the need to safeguard 
human rights and, last but not least, the distribu-
tional impacts of investment decisions. It is this latter 
additional concern, which might also be thought of as 
the impact of resource allocation decisions on dimen-
sions of equity within society, which is the focus of 
this chapter.

Inequalities in health status and other outcomes 
are widespread, persistent and, in many cases, 
increasing. A course of action that may appear to be 
a sensible strategy because of its effectiveness and 
cost-effectiveness may also have the consequence 
of  increasing inequalities. Such trade-offs between 
equity and efficiency concerns require specific con-
sideration as part of policy design and implementa-
tion processes. Thus it may be of great importance 
to address equity  concerns within systematic reviews 
and economic evaluations of interventions in health 
care, social welfare, education and criminal justice.

After briefly describing what is meant by equity 
and illustrating how different interventions can have 
different distributional consequences, this chapter 
explores how the issue of equity has been addressed 
within economic evaluation and reflects on how 
equity concerns may be considered within systematic 
reviews and syntheses related to economic evalua-
tions in different areas of health and social policy and 
practice.

Evidence-Based Decisions and Economics
Health care, social welfare, education and criminal j ustice, Second Edition
Edited by I. Shemilt, M. Mugford, L. Vale, K. Marsh and C. Donaldson
© 2010 Blackwell Publishing Ltd.   ISBN: 978-1-405-19153-1
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What do we mean by equity?

There are many different definitions of equity in 
the health care field alone.2 In this chapter, we focus 
 predominantly on inequalities in final health, social 
welfare, education or crime-related outcomes. Overall 
improvements in such outcomes for a whole popu-
lation may mask significant variations between 
 population subgroups. These variations may be 
indicated by socio-economic status, age, educational 
attainment, gender, ethnicity or a range of other 
co-variates.

Some individuals (or groups of individuals) may be 
more adept at benefiting from interventions than oth-
ers, even where there are no obvious barriers to access 
to be overcome. This has been observed in studies 
which indicate that higher socio-economic groups 
are typically more likely to respond to health aware-
ness messages compared to disadvantaged groups.3 
Factors such as perceived or real stigmatisation and 
discrimination can also play their part in reducing the 
use of services that may help to promote better final 
outcomes. For example, people with mental health 
problems may be reluctant to access services due to 
a fear of being identified with a mental health prob-
lem.4 Geographical location may be influential too. 
For instance, whilst there is some evidence to sug-
gest that restrictions on smoking may be effective in 
reducing smoking prevalence and tobacco consump-
tion, health inequalities may be at risk of increasing 
if such restrictions were variably enforced in different 
geographical localities.5

However, not all inequalities in final outcomes may 
be viewed as unfair or inappropriate. For example, 
differences in educational status that may emerge as 
a result of a policy of selection and streaming may be 
seen as acceptable in some circumstances. It is therefore 
argued that efforts to ameliorate equity should focus on 
identifying and tackling what Dahlgren & Whitehead 
have viewed as avoidable inequalities in outcomes that 
society deems as being significant and unjust.6

Examples of policy actions aiming to tackle such 
inequalities in outcomes can be found in many 
 different jurisdictions. For instance, the English 
government is pursuing initiatives to tackle health 
inequalities across the population following the publi-
cation of the report of the WHO Commission on the 
Social Determinants of Health.7,8 The  development of 

some criminal justice policies has also included goals 
to reduce inequalities in the rates of crime across a 
country.9 In education, work has been undertaken 
to examine the impact of streaming and selection on 
long-term educational attainment, with one recent 
analysis suggesting that academic ability stream-
ing reinforces educational attainment inequalities.10 
Another education-related example found in US 
research indicates that financial incentives provided 
to families to help them to relocate to better neigh-
bourhoods have no demonstrable impact on ine-
qualities in academic achievement.11 Other recent 
educational research (a systematic review) has focused 
on the impact of early childhood education and care 
on social and cultural inequalities.12 Indeed, many 
actions that include a focus on reducing inequalities 
may be intersectoral in nature; the prime objectives of 
early years education and childcare interventions may 
focus not only on equity in educational outcomes, 
but also on reducing childhood health inequalities 
and inequalities in rates of contact with the criminal 
justice system in later life.13,14

Therefore, when work is undertaken to determine 
whether interventions are effective, it may also be 
important to consider the equity impacts of invest-
ment in these interventions. If inequalities in out-
comes such as health or education status are likely to 
arise, this may merit additional consideration of the 
costs and effectiveness of investing in mechanisms 
that help promote uptake of those interventions by 
disadvantaged segments of the population. Policy 
makers and practitioners, and those who support 
them, may also need to be mindful of the impact of 
inequalities in access to and/or utilisation of serv-
ices. This may especially be the case when there is 
likely to be a long time lag between implementation 
of an intervention and its impact on social welfare 
outcomes. For example, in the field of public health, 
reductions in inequalities in the utilisation of services 
or in behaviour change across different population 
subgroups may be proxies for a reduction of inequali-
ties in final health outcomes.

Examples of equity considerations

Social, financial and environmental factors may lead 
to considerable differences in both final outcomes and 
in access to services among different socio- economic 
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groups and geographical communities.8 This may 
indicate a need to examine upstream interventions 
(i.e. interventions that target the circumstances that 
produce adverse health behaviours or outcomes) 
in terms of planning and local infrastructures. But 
in general, the evidence base on the effectiveness of 
such upstream interventions in reducing inequalities 
remains limited, at least in the health care field.15,16

To date, research has tended to focus on more 
downstream interventions (i.e. interventions that aim 
to change adverse health behaviours or outcomes). 
For example, much work has been undertaken on the 
factors leading to differential rates of cancer by socio-
economic and demographic characteristics, as well 
as the effectiveness of screening programmes in early 
diagnosis and treatment.17,18 Differences in both the 
utilisation of screening programmes and outcomes 
may vary significantly according to ethnicity. For 
example, research in the US has reported inequali-
ties in mortality rates from breast cancer for African 
American women compared to their white compa-
triots, despite the fact that their rates of screening, 
adjusted for socio-economic status, are now higher 
than those of white women.18 Whilst rates of early 
diagnosis for breast cancer are also relatively low 
amongst African American women, another study 
suggests this may be attributable to these women 
perceiving their risks of cancer to be low, lower 
rates of contact with doctors, participation in more 
restrictive health insurance plans, a lack of cultural 
sensitivity by physicians, and the results of border-
line screening tests being more often assumed to be 
negative compared to white women due to the lower 
prevalence rate for breast cancer in African American 
women.19 Equally, studies which have investigated 
the uptake of universal cervical cancer screening pro-
grammes in Britain indicate that a greater level of 
benefits is attained by those in higher socio-economic         
groups and/or with higher levels of educational 
attainment.20–22 Uptake rates of cervical screening can 
again be lower for some minority groups.23

For more complex actions, including those that 
require behavioural change, there may be significant 
equity concerns. Take, for instance, the example of 
interventions to increase participation in sporting 
activities as a way of improving health and well-being. 
Although assessments of cost-effectiveness have been 
conducted, there has been little attempt to gauge the 

equity concerns of these programmes.24 Geographical 
areas of socio-economic deprivation may be less 
likely to have sports facilities and individuals living 
in such areas may have low levels of physical activ-
ity compared with the general population.25 If access 
to gymnasiums and sports centres is associated with 
improved health outcomes for all the population, 
rather than predominantly for those already engaged 
in physical activity, questions to be considered may 
include geographical location, means-tested subsidies 
and investment in local transport infrastructure.

Thus, while economic evaluations may suggest 
that investing in an intervention is efficient and 
will increase overall social welfare, the distribu-
tion of gains in social welfare across society is not 
 homogeneous. Some groups will gain more than oth-
ers, while some may even see a decrease in welfare 
following  implementation of an intervention that is 
deemed to be, overall, cost-effective. It therefore fol-
lows that even if a strategy appears cost-effective, if 
policy and practice also propose to address equity 
considerations, it is important to examine local con-
textual factors and to investigate the extent to which 
interventions need to be adapted to reach key popu-
lation subgroups. In the case of the example of vari-
ations in US breast cancer diagnosis and mortality 
rates described above, this suggests it may be impor-
tant to focus less on the aim of increasing overall rates 
of screening and more on identifying mechanisms to 
tailor screening programmes to increase uptake by 
high-risk women (such as those with a familial history 
of cancer), as well as improving the extent to which 
physicians follow guidance and ensure that diag-
nosis is undertaken in a timely fashion for minority 
groups.

Equity versus efficiency

In many cases, investing in actions intended to 
tackle inequalities across a population may be a 
cost-effective strategy. Indeed, as Sassi and colleagues 
have suggested, the national cervical cancer screen-
ing programme in England could have been at least 
as cost-effective if it had adopted a less extensive 
approach and focused instead on achieving a more 
equitable increase in cervical cancer screening rates 
across socio-economic groups.26 This example dem-
onstrates that the aims of equity and efficiency need 
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not necessarily be at odds with each other. However, 
conversely, it does not follow that an intervention that 
appears cost-effective for the population as a whole 
will be as cost-effective for different population sub-
groups. For example, recent work on interventions 
for smoking cessation suggests that these are more 
cost-effective for high socio-economic groups than 
those in low socio-economic groups.27

Let us consider the case of a hypothetical inter-
vention that aims to improve health status by 
getting more people to swim regularly. In this illus-
tration, the incremental cost per quality-adjusted 
life-year (QALY) gained of a nationally funded 
universal swimming programme (i.e. available to 
the whole population) is £20,000. In a country 
where a  cost-effectiveness threshold of £30,000 per 
QALY gained is applied, this intervention would be 
considered to be a  cost-effective use of resources and 
(subject to budgetary constraints) would be recom-
mended for implementation. However, we are also 
interested in assessing the incremental cost-effective-
ness of the same intervention in a specific population 
subgroup (e.g. a female ethnic minority population). 
When cost-effectiveness analysis is conducted for 
this  subgroup alone, we find that the incremental 
cost per QALY gained is now £35,000. This figure is 
above our cost-effectiveness threshold and the inter-
vention would not generally be considered to be a 
 cost effective use of resources. However, if society 
wishes to avoid increasing inequalities in health out-
comes, policy makers may be willing to trade off some 
loss in efficiency in order to invest more resources in 
ensuring that the intervention reaches the specific 
population subgroup. In such cases, it is important 
that the analyst is able to present potential differences 
in uptake, outcomes and cost-effectiveness for dif-
ferent population subgroups, in order to inform any 
policy and practice decisions.

What use has been made of equity 
within economic evaluations?

Despite its importance to policy makers, and much 
debate over the ‘equity/efficiency trade-off ’ over 
many years (see, for example, Wagstaff, 199128), 
there has been relatively little work to incorporate 
 formal considerations of equity into health eco-
nomic  evaluations. Indeed, one review of health 

economic evaluations, albeit on studies published in 
between 1987 and 1997, reported ‘a complete neglect 
for the equity dimension within studies surveyed’.26 
Moreover, the authors reported that these studies ‘did 
not even provide enough information for decision 
makers to make their own judgments about the dis-
tributional impact of given policies – for example, on 
the characteristics of the population affected by the 
policy or on the policy’s effectiveness and cost effec-
tiveness in subgroups’.26

One implicit example of an equity judgement 
in health economic evaluation is the view that 
‘a QALY is a QALY is a QALY’, which implies that 
each QALY carries the same weight regardless of 
the age, gender, health status or capacity to  benefit 
of the  individual to whom it accrues.29 Explicit 
 considerations of equity in health include disabil-
ity weightings attached to an alternative measure of 
the value of health outcome, the disability-adjusted 
life-year (DALY), as well as the application of the 
‘rule of rescue’, whereby in some settings there 
is positive discrimination in the use of resources 
towards  individuals who need life-saving treatments 
regardless of whether the treatments are considered 
to be conventionally cost-effective (e.g. provision of 
renal dialysis).30,31

Research is ongoing (albeit dominated by health 
equity concerns) to investigate methods to explicitly 
value whether it is worth sacrificing some  efficiency in 
order to promote equity gains.32 It has been proposed 
for some time that equity weights could be incor-
porated into health economic evaluation.33 Such 
weights could, for example, be constructed on the 
basis of information elicited from members of the 
public presented with a series of questions in respect 
of different equity/efficiency trade-offs.27 Lindholm 
and colleagues were able to calculate the implicit 
relative weights assigned by Swedish policy makers to 
blue- and white-collar workers with regard to policies 
aimed at improving health: they pointed, on average, 
to a willingness to sacrifice about 15% of possible 
overall health gain to achieve a more equitable distri-
bution of health gain.34

Formally addressing equity concerns within 
 economic evaluations does not necessarily mean 
providing a quantitative synthesis between efficiency 
and equity indicators. Few weighting examples 
are available (especially outside health) and some 
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commentators argue that such weights may make 
the results of economic evaluation less  transparent 
and are undesirable.35 For example, although some 
ethnic minorities may be among the most disad-
vantaged in society, the relevance of ethnicity as 
an equity dimension appears to vary by country in 
relation to cultural attitudes. Concerns may also 
be expressed in some societies over public atti-
tudes towards other segments of the population, for 
instance in respect of sexual orientation, lifestyle, 
mental health status or religion.

Less sophisticated approaches that can be used 
include ensuring that information on current levels 
of inequality in respect of interventions under con-
sideration is presented to decision makers, or that an 
analysis of incremental cost-effectiveness is under-
taken for various population subgroups. Such an 
approach has been advocated by Sassi and colleagues, 
who have argued that it is unlikely that a robust 
health equity weighting system will be developed,35 
whilst Culyer has argued that equity concerns are best 
left to informed debate and consultation.36

Indeed, the agency responsible for producing guid-
ance on the effectiveness and cost-effectiveness of 
health-related interventions in England and Wales, the 
National Institute for Health and Clinical Excellence 
(NICE), has developed recommendations in respect 
of social value judgements, following consultation 
with its layperson Citizen Council.37 These recom-
mendations recognise that NICE has a duty to take 
into account the impact of its guidance on health 
inequalities, and that its advisory bodies should seek 
to ensure that implementing NICE guidance will not 
widen existing inequalities.37

Increased interest in the evaluation of public health 
and health-promoting interventions, whose effective-
ness will by nature often be dependent on individual 
changes in behaviour, also provides impetus for a 
more explicit consideration of the impacts of inter-
ventions on health inequalities. Although, to date, 
few economic evaluations of public health interven-
tions have explicitly considered equity concerns, deci-
sion models constructed to aid in the public health 
intervention appraisal process at NICE can, to some 
extent, present outcomes for different population 
subgroups.38,39 They can also take account of out-
comes and costs other than health status; for example, 
in the case of smoking cessation in the workplace, the 

impact on workplace productivity was one additional 
outcome of interest.40

Outside the health and social care sector, economic 
evaluations may be more reliant on the cost-benefit 
analysis (CBA) approach, whereby measures of both 
costs and benefits are valued in monetary terms 
(see also Chapter 2). Traditionally, there have been 
only limited attempts to build equity concerns into 
CBAs.41 One implicit way in which analysts have 
suggested that equity can be considered is through 
the use of techniques that adjust willingness to pay 
or willingness to accept values for specific interven-
tions so as to avoid a situation in which those with 
lower incomes or budgets record lower values. Other 
approaches proposed by Pearce and colleagues are 
similar to those seen within the health arena: docu-
menting and calculating how different intervention-
related costs and benefits are distributed; making use 
of an implicit weighting system (e.g. if an interven-
tion overall had net losses but net gains for a specific 
population target subgroup, what weight would have 
to be attached to the benefits so that the project over-
all had a net social benefit?); or calculating the net 
benefits of interventions based on explicit weights 
assigned to the costs and benefits incurred by differ-
ent population subgroups.41

What does this mean for economic 
considerations in research 
synthesis?

As introduced in Chapters 2 and 3 of this volume, 
there are several ways in which systematic reviews 
may be conducted to inform a new economic analy-
sis. In essence, these involve either explicit attempts to 
identify relevant economic evaluations for the inter-
ventions being evaluated as part of a systematic review 
and/or extracting relevant data on costs, resource uti-
lisation, effects and values from relevant studies of 
effects, economic analyses and other sources to inform 
a secondary economic analysis (e.g. decision model).

As discussed above, there have been relatively few 
attempts to formally consider equity within and/
or alongside economic evaluation, although meth-
odological work (primarily in the health sector) 
continues. Of course, the primary focus of many 
interventions (e.g. housing improvements) is not 
primarily on reducing inequalities in outcomes 
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and  therefore collecting appropriate data may be 
 challenging. This raises a fundamental issue, beyond 
the scope of this chapter, that there is the need for 
more primary research to be undertaken to evaluate 
the extent to which a range of policy interventions, 
such as improvements in the environment, hous-
ing and poverty alleviation, can help tackle underly-
ing causes of inequality and thus address some of 
the social determinants of inequalities in social wel-
fare outcomes.15,42 However, notwithstanding these 
limitations of primary research to date, what are our 
requirements if we also wish to include equity con-
siderations within systematic reviews and syntheses 
of research conducted to inform deliberations on the 
economic case for investment?

Information retrieval
An immediate challenge concerns information 
retrieval. If we are considering equity issues across 
several sectors, we may need to contend with large 
numbers of bibliographic databases and sources of 
grey literature. Comparatively few full economic 
evaluations are to be found in the applied fields of 
social welfare, education and criminal justice (see 
also Chapter 2).43–47 Moreover, currently we are not 
aware of any specialist electronic literature databases 
of economic evaluations outside the field of health, 
which also cover some areas of social care (see also 
Chapter 7). Many bibliographic databases, perhaps 
especially (but not only) in non-health fields, do not 
provide structured keywords closely related to equity, 
economics or costs, making searches for relevant 
studies and data challenging.

Study participants in randomised controlled trials 
(RCTs) that typically form the mainstay of systematic 
reviews of effects may often exclude some of the target 
population groups that are potentially most vulner-
able to widening inequalities. Identification of infor-
mation on equity concerns is thus likely to require a 
broader search of the literature than might typically 
be used within a Cochrane or Campbell review. It 
has been argued that searches restricted to RCTs have 
the potential to exclude a proportion of relevant eco-
nomic analyses (i.e. formal economic analyses not 
conducted alongside RCTs).48 Intervention selec-
tion bias towards experimental studies has also been 
noted in reviews of complex upstream health-related 
interventions.16 It is therefore important that searches 

conducted for systematic reviews that include an 
aim to focus an ‘equity lens’ on interventions are suf-
ficiently broad to retrieve a diverse range of qualita-
tive, quantitative, geographical and epidemiological 
studies that may contain important information on 
the impact of interventions in tackling inequalities. 
One medium-term objective might be to establish a 
‘knowledge hub’, perhaps within the Cochrane and 
Campbell Collaborations, to begin to compile a data-
base of primary and secondary research relevant to 
equity in different health care, social welfare, educa-
tion and criminal justice outcomes.

Data collection
To date, equity impact has rarely been documented 
in systematic reviews of studies of effects or in 
clinical guidelines.15,49 This does not mean that 
 equity-relevant information is not available, but 
rather that authors of reviews have failed to fore-
see the value of recording information on the dis-
tributional impacts of interventions. An analysis of 
Cochrane Musculoskeletal Group systematic reviews 
found that they have so far failed to document basic 
differences in health equity in terms of demographic 
and socio-economic factors, even when such infor-
mation was available in primary studies.50 Another 
review of smoking cessation studies, which found 
some evidence that smoking bans and youth access 
restrictions reduce social inequalities in smoking, was 
nevertheless restricted by differing contexts, leading 
to a recommendation for more explicit incorporation 
of equity in future reviews.51 

Such limitations have provided the impetus for 
explicit discussion of equity within the Cochrane and 
Campbell Collaborations.52 Subsequently, work has 
started on development of an international, system-
atic evidence base of the effectiveness of interventions 
in reducing socio-economic inequalities in health, as 
well as on conducting methodological research aiming 
to develop ways of better incorporating considera-
tions of equity into systematic reviews.53 There is a 
parallel need to build on recent moves towards col-
laborative work on considerations of both equity and 
economic aspects of systematic reviews.54

Augmenting existing equity checklists
Initial sources of evolving guidance on when and 
how to incorporate evidence on economic aspects of 
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interventions into Cochrane and Campbell systematic 
reviews are already available.55,56 This guidance does 
not yet specifically address equity concerns. However, 
as a basic minimum, the resource use and cost impacts 
of an intervention should be documented for specific 
population subgroups of interest (subject to the avail-
ability of such data in included studies), and not just 
the effect for the population as a whole. Sassi and col-
leagues list a number of basic items of information 
that should be provided if such a descriptive approach 
is adopted alongside a cost-effectiveness analysis (e.g. 
characteristics of the beneficiaries of a health inter-
vention, costs and health impacts in different popula-
tion groups, etc.).35 Although economic evaluation is 
never value free, presenting a table of such information 
would avoid the analyst implicitly introducing their 
own social value judgements into assessment of the 
value of effects to different population subgroups.

If techniques that explicitly consider equity 
considerations are used, it will also be important 
not only to document their use within system-
atic reviews, but also to identify their features and 
limitations to aid judgement of the quality of such 
approaches. One starting point for methods research 
in this area, at least from a health perspective, may 
be to harness existing work on health utility estima-
tion checklists (see also Chapter 8).57 Detailed infor-
mation from individual studies would also help with 
any proposed attempts to calculate equity impacts 
or potential equity/efficiency opportunity cost 
trade-offs.38

In addition, a pragmatic approach that could be 
adopted when undertaking research synthesis within 
the context of systematic reviews would be to make 
use of a context and equity checklist for data collec-
tion and assessment of published and unpublished 
economic evaluations. Such a checklist would at least 
provide end-users of reviews with information on the 
extent to which equity issues are explicitly consid-
ered within included studies. Documenting contex-
tual information may also aid in the consideration of 
issues of generalisability and transferability (see also, 
inter alia, Chapters 3, 5 and 13). This could include 
documentation of any weighting methods used and 
might potentially be complemented by subsequent 
modelling of the cost-effectiveness of an interven-
tion for different population subgroups (see the next 
 section of this chapter).

Within the Cochrane and Campbell Collaborations, 
a joint equity group has already adapted the 
PROGRESS framework (PROGRESS refers to vari-
ous groups vulnerable to inequity by virtue of Place 
of residence, Race, Occupation, Gender, Religion, 
Education, Socio-economic status, and Social net-
work and capital) to make available a 14-item 
equity checklist for systematic review authors (see 
Box 6.1).58,59

Box 6.1 Equity checklist for 
systematic review authors59

Title registration
Objectives 
Eq-1. Is there potential for differences in relative 
effects between advantaged and disadvantaged 
populations?

Eq-2. Are interventions likely to be aimed at the 
disadvantages?

Protocol
Search strategy
Eq-3. Will your search include databases relevant for 
health equity?

Eq-4. Will your search strategy include terms and 
concepts relevant for health equity?

Eq-5. Will your search strategy avoid using  limits 
(such as language, age) that could miss relevant 
 literature for health equity?

Methods
Eq-6. Will inclusion/exclusion criteria and data extrac-
tion use structured methods to access dimensions of 
disadvantage (e.g. socio-economic status, gender, 
race, etc.)?

Eq-7. Will you conduct a process evaluation that 
considers the disadvantaged?

Eq-8. Will you conduct subgroup analyses across 
dimensions of disadvantage where appropriate?

Review
Description of studies; characteristics of 
included studies/characteristics of excluded 
studies
Eq-9. Could the included studies bias the generalis-
ability to disadvantaged populations (e.g. restrictive 
exclusion criteria)?

Continued on p.74 
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Whilst this checklist focuses solely on variations 
in health outcomes, it could be further adapted to 
take account of additional issues relevant to eco-
nomic analysis, and for primary and economic out-
comes in other applied fields, such as social welfare, 
education and criminal justice. In addition to doc-
umenting whether equity issues can be identified 
within a systematic review, Box 6.2 provides some 
examples of additional questions that might be built 
into such a checklist to aid in economic analysis. 
There may also be scope for the adaptation of estab-
lished economic evaluation checklists to include 
explicit consideration of the quality of approaches 
used to elicit equity weights and other distributional 
issues.60,61

Making use of contextual analysis 
to inform decision modelling
Economic methods guidance already notes that 
‘review authors should avoid attempting to draw 
definitive conclusions regarding the cost-effectiveness 
of interventions on the basis of a critical review of 

Box 6.2 Examples of economic 
considerations that could 
potentially be incorporated 
into an equity checklist

 Are distributional issues discussed appropriately?61

  Where cost-effectiveness is reported, is this reported 
for different population subgroups? Is there any dis-
cussion of equity versus efficiency issues?

  Are differences in resource utilisation and/or 
costs reported separately for different population 
subgroups?

  Are the costs and/or resource use of any specific 
mechanisms used to promote increased uptake of 
the interventions documented?

  Is there an assessment of the resources required 
and/or costs of adapting interventions for 
 implementation in different contexts? 

  Are the costs and consequences of unintended 
effects of interventions documented?

  If equity weights are used in the analysis, what spe-
cific methods were used to derive these weights? 

  In eliciting information for equity weights:
 What framing effects can be identified?
  What are the characteristics of the population 
sample?

  Were study participants blinded to knowledge 
of whether they would or would not be in future 
need of intervention?

  Where feasible, estimate the potential incremen-
tal cost-effectiveness of targeting intervention at 
specific subgroups of interest. What potential out-
come gains may be sacrificed if a more equitable 
approach (e.g. targeting versus universal provision) 
were implemented?

•
•

•

•

•

•

•

•
•
•

•

•

Eq-10. Did you appropriately describe sociodemo-
graphics (e.g. socio-economic status, gender, race, 
etc.), given the details in the included studies?

Eq-11. Did you describe the social context in each 
study?

Methodological quality of included studies 
Eq-12. Did you describe the sociodemographic char-
acteristics of withdrawals and dropouts?

The results
Eq-13. Did you conduct subgroup analyses across 
categories of disadvantage where appropriate?

Eq-14. If subgroups were analysed, did you inter-
pret the results appropriately, given statistical power?

Reviewers’ conclusions
Implications for practice 
Eq-15. Did you consider potential implications for 
health equity?

Implications for research
Eq-16. Did you identify whether there are research 
needs specific to promoting health equity?

economics studies’.55 This is important since the cir-
cumstances in which evidence have been generated 
may be very different from the settings in which an 
intervention is to be implemented. As highlighted 
elsewhere in this volume, understanding context is 
another key issue for systematic reviews (see, inter 
alia, Chapters 3–5, 10 and 13). The extent to which 
the context in which an intervention is delivered 
will impact on the generalisability and transfer-
ability of evidence on its costs, effects and distribu-
tional impacts will clearly vary from intervention to 
intervention. However, the delivery context is likely 
to be of greater importance as levels of  intervention 
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 complexity and reliance on behaviour change 
increase. Thus, by incorporating contextual concerns 
into economic analysis, we can better understand 
some of the equity implications of interventions.

Approaches such as decision modelling might 
be used to help explore the impact of differ-
ent contexts on both the equity of outcomes and 
cost-effectiveness. A checklist that helps capture 
some of the principal contextual factors might 
be used by those creating decision models to esti-
mate potential differential equity and economic 
impacts. Recent work on the development checklists 
for the critical appraisal of public health interven-
tions may be one tool to adapt for use in assess-
ing the importance of contextual factors in other 
applied fields.62

Decision models developed using information 
identified from such checklists could help to iden-
tify whether significant adaptations will be needed 
(e.g. when implementing education-based inter-
ventions in England that may have been devel-
oped in the very different US educational system) 
or, in situations where there is insufficient train-
ing and capacity within a country to implement 
a new intervention, what the costs of scaling this 
up might be. Information from an equity audit on 
the extent to which inequalities exist and/or inter-
ventions are targeted at reducing inequalities can 
also help determine whether it may be necessary 
to invest additional time and resources in build-
ing decision models that take equity issues into 
consideration.

For interventions where context and equity con-
siderations make an important difference, decision 
models might then be constructed to assess cost-
effectiveness to different population subgroups. For 
example, a decision model developed using a sim-
ple decision tree structure (see Chapter 2) might 
include scenario pathways that investigate different 
approaches to adapting interventions for imple-
mentation in different settings. Such models could 
also examine how uptake and use of an interven-
tion might be influenced by the use of additional 
mechanisms, such as financial incentives or media 
campaigns, and so on. Decision models could also 
provide some projections of the costs and conse-
quences of scaling up an intervention from a pilot 
initiative to a nationwide programme.

Conclusions

Equity concerns, alongside efficiency, can be key 
factors to consider in both systematic reviews of eco-
nomic analyses and those of studies of effects, which 
may also be used to help inform the development of 
decision models. Policy actions intended to help reduce 
inequalities between different subgroups in society can 
be identified in the health care, social welfare, education 
and criminal justice sectors alike. However, to date, sys-
tematic reviews and economic evaluations have largely 
avoided analysis of the implications of interventions on 
equity in outcomes between different subgroups.

Some cost-effective interventions will help promote 
equity and may indeed be designed to target specific 
population subgroups, but others may widen inequali-
ties because of differential rates of uptake or capacity to 
benefit between different subgroups. Different societies 
may be willing to give up some levels of efficiency gains 
in order to target more resources at specific population 
subgroups, with the explicit aim of seeking to reduce 
(or at least not widen) health inequalities.

The interest shown in equity concerns by contribu-
tors to the Cochrane and Campbell Collaborations is 
one recognition of the need to think about the dis-
tributional impacts of interventions. This should 
also be of concern to those interested in undertaking 
economic analysis as part of, or building upon, the 
systematic review process. One area for action is to 
conduct more reviews of the effectiveness and potential 
cost-effectiveness of interventions, both within specific 
sectors as well as in respect of complex interventions 
further upstream, which may have subsequent impacts 
on inequalities in different outcomes, such as health 
status and level of educational attainment. Work in 
respect of the latter group of interventions remains 
limited, perhaps in part because evidence of effects is 
required from a range of study designs that go beyond 
comparative effectiveness research.

A second step is to systematically develop proce-
dures to build considerations of equity into existing 
methods that critically appraise economic evidence 
identified in studies within systematic reviews. The 
importance of equity issues will vary between reviews 
depending on the nature of the interventions being 
assessed. Reviewers may need to make a pragmatic 
judgement as to whether equity issues thus merit 
concern. One pragmatic means of achieving this 
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would be to make use of the current equity checklist 
highlighted in this chapter. This could be augmented 
to include some questions with a specific economic 
focus. Information might then be presented to deci-
sion makers on the equity implications of interven-
tions and also used to inform new decision models.

Methodological work to develop equity weights 
within economic evaluations continues but caution 
is required here. Research appears to focus largely on 
health inequalities rather than other social welfare, 
education or criminal justice outcomes, no accepted 
weighting mechanism is as yet available, and not all 
public preferences may be socially desirable. However, 
should such techniques become more accepted, qual-
ity assessment tools for economic evaluation may 
also need to be modified to include more in-depth 
appraisal of methods used in economic evaluations 
to address distributional issues, including details of 
methods used to elicit equity weights.

Context checklists may also help in identifying the 
need for local adaptation of interventions in differ-
ent settings. Collating information in this way might 
then allow economists, working in partnership with 
colleagues more conversant with contextual issues, to 
create decision models on the basis of material derived 
from reviews that take account of some equity-related 
concerns, such as the need for investment in different 
engagement mechanisms to increase uptake of inter-
ventions to reach different population subgroups.

Tackling inequalities is a complex business and 
many factors contribute to such inequalities. Whilst 
the appraisal of equity implications within reviews 
may necessarily be limited by resources and meth-
odological developments, it is nonetheless essential to 
more routinely highlight their importance alongside 
efficiency issues in analysis of systematic reviews.
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Introduction

High-quality evidence is required to inform decision 
making. The information used to support the develop-
ment of decision models also needs to be well sourced 
and reliable. Efficient and transparent searching is cen-
tral to the tasks of both reviewing economic evaluations 
and creating new decision models. However, specify-
ing information needs, preparing search strategies and 
selecting the resources to search differ depending on 
which of these two tasks is being undertaken.

This chapter describes current approaches to search-
ing for (full) economic evaluations (cost-effectiveness 
analyses, cost-benefit analyses and cost-utility analyses) 
and for identifying evidence to support the develop-
ment of new decision models. Approaches to identify-
ing other forms of economic study, such as comparative 
effectiveness research presenting studies of resource or 
service use data, cost-of-illness studies and econometric 
studies, are not included. Studies of economic interven-
tions (such as pricing and purchasing polices, financial 
incentives or reimbursement policies) are also excluded, 
but can be identified by using the search approaches 
used for other interventions in health care, social  welfare, 
education or criminal justice.1–3

This chapter begins with a description of current 
approaches to searching for economic evaluations as 

part of the research process of reviewing such studies 
and lists selected key resources and guidance. It then 
describes the different approaches required for identify-
ing high-quality evidence to support the development 
of new decision models.

The examples and evidence used in this chapter 
mostly stem from health care information retrieval. 
In part, this reflects the relative dearth of economic 
evidence relating to social welfare, education and 
criminal justice.4 It also reflects the developmental 
stage of methods for evidence identification to support 
economic evaluations in those areas. Organisations 
such as the Campbell Collaboration, the EPPI-Centre 
and the NICE Centre for Public Health Evidence in 
the UK are all involved in the development of search 
methods to support economic decisions.

We explore the published evidence base that informs 
search approaches to identifying economic evaluations 
and high-quality evidence to support the development 
of new decision models. Ongoing research is described 
and areas where further research would be helpful are 
highlighted. We argue for a systematic approach to the 
development of search strategies: capturing relevant 
search concepts, using relevant resources and combin-
ing search terms effectively. Finally, we recommend 
transparency in reporting search processes and sources 
of studies and data.

Reviews of economic evaluations

Identifying and assessing published and unpub-
lished economic studies as part of a systematic review 
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may be required if the review includes a primary or 
secondary focus on such studies. For example, if a sys-
tematic review of interventions specifies measures of 
resource use, costs and/or cost-effectiveness amongst 
target outcome measures, possibly alongside measures 
of beneficial and adverse effects, then a search for eco-
nomic evaluations is required. The search approach 
used to  identify evidence for systematic reviews tends 
to emphasise sensitivity, seeking to identify as many 
relevant published and unpublished studies as pos-
sible (specific to the question and within available 
resources) to minimise potential bias.1–3

The search process has two main elements: captur-
ing the search question in a structured search  strategy 
(a set of search terms) and applying the search strat-
egy to a range of resources expected to yield economic 
evaluations. Obtaining the input of an experienced 
information professional or librarian to develop and 
conduct the search is recommended by systematic 
review methods guidance. 1–3

Capturing the search question
Searches for economic evaluations to inform system-
atic reviews are likely to be conducted at one point in 
time, sometimes with an update search towards the 
end of the review process. Alternatively, it is possi-
ble to set up regular automatic alerts as new relevant 
records are added to databases.2 The search terms used 
in the search strategy are likely to be those developed 
for the main topic of the review: the subject search. 
The subject search question is often structured into 
concepts using the PICO convention, which specifies 
the population(s), intervention(s), comparator(s) and 
outcome(s) of interest.1,2,5 If the search is undertaken 
in a specialist economics resource, additional eco-
nomic search terms may not be required. However, if 
the search is being undertaken in a general database, 
the subject search may be combined with search terms 
to capture economic concepts.1,3,5,6 The size of the 
economics literature within a specific database may 
also influence the choice of concepts.

Box 7.1 presents an example of a (non-exhaustive) 
search strategy to find economic evaluations of traffic-
calming measures to reduce road traffic accidents. 
Two PICO concepts are operationalised in the search: 
the concept of road traffic accidents (PICO out-
come concept in sets 1–4) and the traffic-calming 
measures (PICO intervention concept in sets 6–7). 

The economic evaluation concept is captured in sets 
9–17. The records which contain all three concepts 
are identified by combining the concept set numbers 
using the AND operator (see line 19 of Box 7.1). The 
choice of which PICO concepts feature in the search 
strategy is reached through iterative testing, using 
different combinations of concepts and assessing 
how many relevant records may be lost or gained in 
different combinations. Few search strategies use all 
the PICO concepts, because the use of four concepts 

Box 7.1 Example search 
for economic evaluations 
of traffic-calming measures 
in Medline
 1. Accidents, Traffic/
 2.  (traffic adj6 (accident$ or incident$)).ti,ab.
 3.  (road$ adj6 (accident$ or death$)).ti,ab.
 4. exp Motor Vehicles/ and Accidents/
 5. 1 or 2 or 3 or 4
 6. (traffic adj3 calm$).ti,ab.
 7.  (speed adj3 (bump$ or limit$ or restrict$ or 

zone$)).ti,ab.
 8. 6 or 7
 9. economics/ 
10. exp “costs and cost analysis”/ 
11. exp “economics, hospital”/ 
12. economics, medical/ 
13. economics, nursing/ 
14.  (economic$ or cost or costs or costly or 

costing or price or prices or pricing or 
pharmacoeconomic$).ti,ab. 

15. (expenditure$ not energy).ti,ab. 
16. (value adj1 money).ti,ab. 
17. budget$.ti,ab. 
18. or/9–17
19. 5 and 8 and 18

Key

Exp Explode subject heading (identifies all 
more specific terms ‘below’ the heading)

/ Subject heading

Adj6 Terms must be within 6 words of each 
other

$ Truncation symbol to identify words with 
the same stem

.ti,ab. Searches title and abstract

Or/1–3 Set combination: 1 or 2 or 3
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in a search is very stringent given the amount of data 
available to be searched in database records.

Search terms need to be adapted to the different 
resources in which the strategy will be run, to reflect 
differences in database indexing, and database inter-
face search commands and syntax. Focusing the 
search strategy onto economic evaluations can be 
achieved by using relevant available search filters. 
Search filters are collections of search terms devel-
oped to capture specific themes such as study design. 
Search filters can be developed using a range of 
research-based and other methods and there is cur-
rently no agreed standard approach.7–9 For example, 
filters may be developed by analysing records from 
reference standards or by collecting search terms 
from experts. Filter performance in finding relevant 
records may be tested against reference standards in 
various ways. Finally, filter performance may be vali-
dated on further reference standards and compared 
to the performance of other filters.

The example search strategy in Box 7.1 incorpo-
rates an abbreviated version of the NHS Economic 
Evaluation Database (NHS EED) search filter for 
Medline.10 Although many economic search filters 
are available, few have been extensively validated and 
there is currently little recent evidence on the com-
parative performance of the available filters to assist 
in choosing between them.11–15

Anecdotal reports from information professionals 
note that economic filters for biomedical databases 
tend to be as sensitive (i.e. retrieving a large propor-
tion of the available relevant records) as some other 
study design filters, such as those for randomised 
controlled trials, but also imprecise (i.e. retriev-
ing many irrelevant records). However, search filter 
imprecision may reflect imprecision about and within 
the target records. First, there is a lack of agreement 
about which specific study designs fall within the set 
‘economic evaluations’ and also lack of agreement on 
the specific study design terms used to describe types 
of economic evaluation with specific sets of features, 
such as cost-benefit analysis and cost-effectiveness 
analysis. This lack of agreement means that search 
filter designers may have to overcompensate.13,14 
It also means that researchers and information pro-
fessionals need to be clear about what they are 
seeking when preparing a search or using a filter. 
There is also the potential for mismatch between 

researchers’ definitions and the indexing applied by 
database producers. For example, Medline indexes 
records containing all types of economic evaluations 
under a single term ‘Cost-Benefit Analysis’ despite the 
fact that many economists would consider that the 
term is assigned inaccurately. With all this  uncertainty 
and the need to compensate in the search terms used, 
search results may be more numerous than desired. 
Second, some authors may not report their methods 
clearly, as noted in many abstracts in the NHS EED 
database.15 Finally, the availability of indexing terms 
provided by database producers may not result in 
their consistent application by indexers. This means 
that search filters may not be able to benefit from sen-
sitive but precise indexing and may, as a consequence, 
underperform in terms of precision.11–14 As a result, a 
high proportion of irrelevant records may need to be 
processed to identify relevant records.

Guidance on assessing the value and reliability of 
search filters is available.7–9 Search filters for economic 
evaluations are available for the major biomedical 
databases and they may be adaptable, with care, for 
non-biomedical databases.2,10 However, any adapta-
tions should take account of the differences in research 
reporting, and indexing between biomedicine and 
other fields such as the social sciences, including social 
welfare, education and criminal justice. Some com-
mentators have noted that structured abstracts are 
less common in social science journals and that meth-
ods information is often less clearly reported.2,16 This 
will carry over into the databases where research is 
recorded. As the assignment of methods indexing is also 
less widespread in social sciences databases, this makes 
retrieval more challenging than tends to be the case in 
biomedical databases.16

Which resources to search
A review of economic evaluations involves search-
ing a range of information resources, and is simi-
lar to the process involved in finding effects evidence 
in systematic reviews.1–3,5,6 The search is likely to 
include searches of bibliographic databases but may 
also include efforts to identify ongoing studies. It is 
also important to identify research which might have 
been published more informally (grey literature), 
perhaps as working papers or reports. The latter are 
noted to be particularly important in the social sci-
ences where publication in non-journal formats is 



Chapter 7

   

82

more frequent and key studies may appear in reports 
before they achieve journal publication.2 REPEC offers 
access to economics grey literature (http://repec.org) 
and OAIster offers access to grey literature in all fields 
(http://www.oclc.org/oaister). Searching the websites 
of key relevant organisations may also increase retrieval 
of grey literature.

Checklists offer guidance on suitable resources to 
search and approaches to searching.2,3,5,17–19 These 
tend to be pragmatic guides and their recommenda-
tions are often based on a combination of experience 
of searching the resources and research evidence. Most 
checklists recommend that the search should start with 
any specific resources which collect economic evalua-
tions and then move to searches of large bibliographic 
databases. This approach is intended to maximise the 
efficiency of searching by looking in a focused resource 
first and supplementing with limited searches in larger 
general databases, where precision (i.e. proportion of 
relevant records) is likely to be comparatively low. To 
assist researchers and decision makers, a number of 
databases gather together economic evaluations from 
across a range of resources. Table 7.1 shows a selec-
tion of health economic evaluation databases. These 
include major international collections (NHS EED and 
the Health Economic Evaluations Database (HEED)), 
subject specific collections (Paediatric Economic 
Database Evaluation (PEDE)) and country-specific 
data bases (COnnaissances et Décision en EConomie 
de la Santé (CODECS)).15,20–22 Many are more than 
bibliographic databases, offering added value through 
critical appraisals (NHS EED, CODECS), extensive cat-
egorisations and enriched abstracts (HEED) or sum-
maries (Cost-effectiveness Analysis Registry) (see also 
Chapter 8). The authors have not identified similar 
collections of economic evaluations in non-health care 
fields.

Economic evaluation databases overlap in terms of 
their coverage. Evidence on the scale of the  overlaps, 
the currency of the resources, and their respective 
advantages is limited.12,13,19,23 Sassi and colleagues 
compared the yield of search strategies in seven 
medical and social science databases, NHS EED and 
a published bibliography, for publications in the 
first quarter of 1997.13 Their research suggested that 
Medline can be relied on as the key general database 
source for the identification of published economic 
evaluations in health care.13 Royle & Waugh assessed 

a sample of 19 English health technology assessments 
(retrieving 130 studies) to explore the yield of differ-
ent databases in terms of the economic evaluations 
reviewed.12 They found that Medline and Embase 
both identified 86.6% of the economic evaluations 
used in the reviews, with 86.7% of those studies com-
mon to both databases; 40.2% of studies were iden-
tifiable in NHS EED. Searching Medline, Embase 
and NHS EED reached a cumulative percentage of 
94.8% of the included studies and they recommended 
searching these databases. The authors did not access 
and assess HEED. More recently, Alton and colleagues 
analysed the yield of searches of NHS EED, HEED, 
PubMed, Embase, Econlit and SciSearch.23 They rec-
ommended that a search of NHS EED, supplemented 
by a search of a general database such as Medline, was 
effective.

The challenges for comparing studies which have 
assessed database yield include ensuring that the defi-
nitions of economic evaluation used in those studies 
are comparable and that the currency of the databases 
is comparable.

Inevitable identification, abstracting and publi-
cation lags may mean that tertiary databases such 
as those in Table 7.1 may not always be as current 
as secondary databases such as Medline. To com-
pensate, it is advisable, when identifying economic 
evaluations of health care topics, to search major 
bibliographic databases and other resources for the 
last few years to identify further economic evalua-
tions. These databases are likely to be the same as 
those recommended in checklists for systematic 
reviews.1,3,6 For reviews of economic evaluations 
outside health care, searches of a range of resources 
are recommended.2 The specific resources can be 
identified from search guidance and by consulting 
information professionals.2,3

A key element of systematic reviews is the impor-
tance of transparency and replicability which allow 
the reader to assess potential biases in the review. To 
assist with transparency, detailed recording of the 
search process is recommended and detailed descrip-
tions of the search strategy should be included in the 
final report, made available on request and/or posted 
on a website.1,2,5 The search report should include a 
list of the databases searched, which search terms were 
used and in which combinations. Examples of search 
reports are given in many guides to reviewing. 1,2,5
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The research agenda

Development of reference sets of economic 
evaluations
Research would be assisted by the development of ref-
erence sets of economic evaluations that are judged to 
conform to specific definitions of the term ‘economic 
evaluation’. Reference sets can be created by database 
searching, hand searching publications or by relative 
recall methods. NHS EED is an example of a refer-
ence set of records meeting a specific definition of 
‘economic evaluation’ and built up through database 
searching and hand searching. Relative recall uses 
the included studies identified in published reviews 
of economic evaluations which have been compiled 
through extensive searching as a proxy for extensive 
hand searching (see Sampson and colleagues, 200624). 
Reference sets could be used to develop search filters, 

providing a source of search terms and a test set of 
data for testing search filter performance.

Search filters
The available search filters to identify economic 
evaluations need to be more extensively validated to 
better understand their performance. Research funded 
by the Canadian Agency for Drugs and Technologies in 
Health (CADTH) and undertaken by the York Health 
Economics Consortium (YHEC) explored the develop-
ment and performance of health economic evaluation 
search filters for Embase and Medline. In fields beyond 
health care, the value of developing search filters for 
economic evaluations or adapting available health care 
filters remains to be determined. There is little pub-
lished evidence on search filters for economic evalua-
tions conducted in the applied fields of social welfare, 
education or criminal justice.

Table 7.1 Selected databases of economic evaluations.

Database Coverage Availability Value-added features

NHS Economic 
Evaluation Database 
(NHS EED)

Health care economic 
evaluations (worldwide), 
early 1990s to date

Free at: http://www.crd.york.
ac.uk/crdweb/
Subscription service:
http://eu.wiley. com/WileyCDA/
Brand/id-6.html

Detailed summaries plus 
critical appraisal

Health Economic 
Evaluations Database 
(HEED)

Economic evaluations 
(worldwide)

Subscription service: http://www3.
interscience.wiley.com/cgi-bin/
mrwhome/114130635/HOME

Extensive categorisations; 
detailed abstracts

Cost-effectiveness 
Analysis (CEA) Registry

Health care cost-utility 
analyses

Free at: https://research.tufts-nemc.
org/cear/default.aspx

Extracts cost-effectiveness 
ratios and utility weights

Health Technology 
Assessment (HTA) 
database

Health care technology 
assessments

Free at: http://www.crd.york.
ac.uk/crdweb/
Subscription service:
http://eu.wiley.com/WileyCDA/
Brand/id-6.html

Bibliographic details; links 
to technology assessments 
that often include integrated 
economic evaluations

Paediatric Economic 
Database Evaluation 
(PEDE)

Paediatric economic 
evaluations

Free at: http://pede.bioinfo.sickkids.
on.ca/pede/index.jsp

Categorisations

European Network 
of Health Economic 
Evaluation Databases 
(EURONHEED)

European health care 
economic evaluations

Free at: http://infodoc.inserm.fr/ 
euronheed/publication.nsf

Summaries plus critical 
appraisal

COnnaissances et 
Décision en EConomie 
de la Santé (CODECS)

French health care 
economic evaluations

Free at: http://infodoc.inserm.fr 
codecs/codecs.nsf

Summaries plus critical 
appraisal
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Which databases should be searched?
Within health care, evidence on the comparative 
unique yield of the large bibliographic databases and 
specialist economic evaluation databases is growing 
slowly, but in all fields a detailed analysis is elusive. 
More retrospective analyses of completed reviews 
where the identified studies are retraced to their origi-
nal database could be undertaken to provide more 
information on the value of searching a range of data-
bases. This type of analysis has been used for other 
study types.25 Such record analyses are relatively easy to 
achieve at the end of a review and, to a limited extent, 
may be publishable. However, to build a performance 
picture more quickly, a group such as the Campbell 
and Cochrane Economic Methods Group (CCEMG) 
might wish to explore options to encourage such anal-
ysis and dissemination of the results, by providing, for 
example, guides to conducting such studies and a wiki 
to encourage researchers to record performance data 
on a website as a routine element of the search process.

Publication bias
Extensive searching (including unpublished literature) is 
advocated to inform systematic reviews to minimise the 
impact of potential biases, including publication bias. 
Reviews of publication bias in economic evaluations 
of health care interventions suggest that reporting or 
publication biases are present and describe approaches 
to further investigation.6 A further research theme 
would be to investigate the extent of non-publication 
of economic evaluations and the implications for study 
identification. For example, analyses of the subse-
quent publication rates of health economic evaluations 
first presented at conferences, such as International 
Society for Pharmacoeconomics and Outcomes 
Research (ISPOR) and Health Technology Assessment 
International (HTAi) meetings, might indicate levels of 
publication bias and approaches to study identification 
if some studies are only published as grey literature.26,27

Identifying evidence to inform 
the development of decision models

Decision models are used increasingly to support policy 
decision making in the delivery of health care (see also, 
inter alia, Chapters 2 and 9).28 Search methods for this 
type of evidence synthesis are not standardised and the 
reporting of the information-seeking processes that 

 support decision models is not transparent.29,30 This 
section explores the role of evidence in informing deci-
sion models for economic evaluations (see also, inter 
alia, Chapters 2 and 9). It draws comparisons between 
decision models and systematic reviews of published and 
unpublished economic evaluations in order to identify 
issues specific to modelling which should be considered 
in the development of search methods in this area.

Background
It is recognised that decision models need a broader 
range of evidence than costs and effects in order to 
derive estimates of clinical and cost-effectiveness.29,31 
This includes evidence on epidemiology, natural history 
and specific outcomes including adverse events and 
(in health care) health state utilities (see also Chapters 
9 and 10). In order to satisfy this range of informa-
tion need and to ensure that models reflect the context 
of the specific decision being made, it is necessary to 
draw on different types of evidence, in addition to ran-
domised controlled trials (RCTs), including observa-
tional research and routine administrative data.31,32

The scope of the evidence base relevant to the 
development of decision models is therefore recog-
nised as being broader and more diverse than that 
required to inform systematic reviews of existing eco-
nomic evaluations. Conversely, there is a question as 
to how much evidence is required. It is suggested that 
a comprehensive approach to searching, characteristic 
of the procedures recommended by the Cochrane and 
Campbell Collaborations for systematic reviews, is 
not practical in terms of time and resources.1,33 There 
is a further implication that this extensive approach 
is not necessarily required. Decision models do not 
seek to derive as precise an estimate as possible of 
cost-effectiveness but to support decision making in 
the absence of ideal evidence. What is required is suf-
ficient evidence to  understand the inevitable uncer-
tainty associated with the outputs of the model and 
with the evidence available to inform the decision.34,35 
A formal definition or measure of sufficient evidence 
does not currently exist, although sensitivity analysis 
and value of information (VOI) analysis are poten-
tially useful tools in deciding where more searching 
is required (see also Chapter 12). However, there are 
further  considerations in determining what consti-
tutes sufficient evidence to  support a decision model 
and these will be discussed later in this chapter.
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Despite these recognised differences, methodo-
logical guidelines in decision modelling and health 
technology assessment (HTA) give limited guidance 
on searching.30,36 Where guidance does exist, it does 
not address the differences outlined above and, as a 
result, it is difficult to operationalise. Existing guid-
ance is largely restricted to the process of identifying 
evidence to populate model parameters, in particu-
lar clinical effectiveness parameters, and refers, in 
the main, to an approach to searching such as that 
recommended by The Cochrane Collaboration.1

The absence of search methods to inform decision 
models is recognised as a gap in the methodological 
literature.30 Golder and colleagues, assessing the fea-
sibility of searching for evidence to populate model 
parameters, concluded that there was a need to develop 
search methods to meet the needs of decision models 
in health care.33 Further research is currently exploring 
how factors associated with the model development 
process and with the use of evidence in models impact 
on the way searches should be undertaken.34,37 Some 
of the ideas emerging from this research form the basis 
for the remainder of this chapter.

The Cochrane and Campbell approach to searching 
is intended to provide a systematic, transparent and rep-
licable means of specifying and identifying the scope of 
evidence relevant to a systematic review. The  procedures 
associated with this approach, in terms of focusing 
search questions and searching widely, have been shown 
to be difficult to apply in the context of decision mod-
els in health care. It is important to understand why this 
is so. In order to achieve a systematic, transparent and 
replicable approach to identifying evidence for decision 
models, search methods should be designed to fit the 
requirements of decision models. Factors associated with 
the development of decision models and with the use of 
evidence in supporting that development, together with 
a consideration of how they impact on the approach to 
searching, are discussed below.

Defining the scope of relevant evidence
The main question to be addressed by a systematic 
review or a decision model is typically structured 
according to the PICO convention (described earlier 
in this chapter).5,28,38 In assessing effectiveness, system-
atic reviews tend to focus on evidence that seeks to 
address the same question as the review. The general 
methods of the Cochrane Handbook for Systematic 

Reviews of Interventions describe eligibility criteria as 
being defined by the components of the PICO struc-
tured question.38 Using this approach, studies that 
do not address the PICO question are considered to 
be outside the scope of relevant evidence. The PICO 
question therefore provides the analytical framework 
for the review and it is used to focus the conduct of 
the review. 38 Relevance is defined according to the 
PICO framework, which in turn directs the develop-
ment of the search strategy (see Box 7.1), defines the 
inclusion and exclusion criteria, and so on.

In addressing the same question of effectiveness, a 
typical decision model draws widely on relevant sources 
of evidence that relate both directly and indirectly to the 
PICO question. The need to build a decision model is 
generated by the gaps between the PICO question, the 
available effectiveness evidence and the issues relevant 
to making a decision.39,40 In the absence of  evidence 
that addresses all these requirements, a  decision model 
brings together, within a relevant analytical framework, 
indirect evidence from a range of sources.39 As a conse-
quence, the process of model development can gener-
ate a large number of information needs and many of 
these will not be stated explicitly in the PICO question. 
The PICO question therefore cannot focus the conduct 
of the search as it does in systematic reviews. It is not 
an adequate tool with which to translate all the infor-
mation needs of a decision model into relevant search 
strategies. A description of information needs that typi-
cally arise as a result of addressing the gaps in the direct 
evidence is given below.

Randomised controlled trials control for differ-
ences between study participants. As a result, the 
study population might not reflect the characteristics 
of the population relevant to the context of a given 
decision and observational, epidemiological evidence 
is required to inform the baseline characteristics of 
the populations in the model.31

Randomised controlled trials might not assess 
comparisons that reflect current practice relevant to 
the context of a given decision either because placebo-
controlled comparisons constitute the only available 
evidence or because head-to-head comparisons do 
not reflect current practice (see also Chapter 3). In 
this case an indirect comparison would be modelled, 
requiring one set of evidence relating to the interven-
tion and additional sets of evidence relating to each 
of the relevant comparators.39
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The available trial evidence might not provide ade-
quate evidence of certain outcomes. Typical examples 
where indirect evidence is required include adverse 
events and health state utilities (see also Chapters 8 
and 9). A further common problem is the length of 
follow-up in trials which provides only short-term 
evidence of overall survival or evidence of surrogate 
outcomes such as, for example, reductions in choles-
terol rather than changes in the risk of cardiovascular 
events. Here modelling is used to extrapolate short-
term and surrogate evidence to provide longer-term 
estimates of clinically relevant outcomes. Evidence 
might be required to inform the analytical approach 
to extrapolation and in addition, observational evi-
dence of longer-term outcomes might be sought.

Due to the compound or complex nature of some 
information needs arising from the decision model, 
a breakdown of the need into multiple subques-
tions might be required. For example, the cost of a 
health care intervention might comprise multiple 
components including drug acquisition costs, drug 
delivery costs, monitoring and follow-up costs. The 
example in Figure 7.1 demonstrates a breakdown 
of the cost of delivering chemotherapy agents to 
treat colon cancer.41 Whilst it is not suggested that a 
separate search would be required for each compo-
nent, the example does demonstrate how a range of 
individual ‘pieces’ of information is required to 
inform one component of the model.

Decision models commonly include evidence relat-
ing to populations and interventions not specified in 
the PICO question. In assessing effectiveness, models 
may consider the long-term and broader impacts of the 
intervention. For example, a well-specified assessment 
of a screening or diagnostic test would not be limited to 
the immediate costs of the test nor to its effects in terms 
of its sensitivity and specificity. The test would also 
be assessed in terms of the impact on the consequent 
need for treatment and care, and the losses or gains in 
terms of overall survival and quality-adjusted life-years 
(QALYs) at later stages of the disease pathway. These are 
examples of key questions whose answers are likely to be 
of relevance to many decision makers in assessing the 
effectiveness and cost-effectiveness of a course of action.

The scope of this longer-term and broader impact 
is captured in the definition of the perspective and 
time horizon of the decision model. These will have 
an effect in determining the scope of evidence relevant 

to a decision model. For example, the perspective of 
the model can be defined in terms of the impact of 
the intervention on the management of the prob-
lem within the care setting (health and social care 
 perspective) or on the individual and their carers 
(patient perspective) or from a societal perspective 
(for example, including loss of productivity). The time 
horizon determines the impact of an intervention on 
the development and management of a disease over 
time. For example, in Markov models this is han-
dled through the definition and incorporation of rel-
evant health states. A move from one state to another 
denotes a change in the characteristics of the popula-
tion (for example, from early stage to advanced stage 
cancer) and in the management of that population 
(for example, from curative to palliative treatment). 
The assessment of the intervention takes into account 
the costs and effects associated with all included 
health states. As a result, the scope of relevant evidence, 
particularly with regard to epidemiology, treatment 
effects, costs and utilities, is not determined by the 
PICO question but by all the health states included in 
the model.

The final consideration in defining the scope of 
relevant evidence is its use in developing the analyti-
cal framework within which the decision problem is 
considered. Here the focus is on the use of evidence 
to gain a conceptual understanding of the deci-
sion problem and to translate it into a mathematical 
framework, as opposed to the use of evidence to pop-
ulate the framework.

Whilst methods guidelines specify the elements 
that make up the analytical framework (in terms of 
the model structure, perspective, time horizon, mod-
elling approach, data and data analysis), there is very 
little discussion in the HTA decision-modelling lit-
erature on the developmental process of establishing 
this framework.30 The broader modelling  literature, 
however, clearly identifies this process and describes it 
as having two levels: conceptualisation and specifica-
tion.42 Conceptualisation is the understanding of the 
decision problem and its context. In health care deci-
sion models, this can include the use of evidence on 
natural history and expert opinion to understand the 
condition of interest. Practice guidelines, prescribing 
rates and experts’ advice might be consulted to under-
stand what constitutes standard or current practice 
in the management of the condition in the setting. 
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Cost of delivery of
interventions and

comparators

Appointment for line
insertion (iv)

Drug acquisition
costs

Drug administration
costs

Costs of monitoring
procedures

Costs of follow-up

Outpatient attendance to
receive treatment (bolus)

Outpatient attendance

Pumps and sundries

Pharmacy costs

Ultrasound scan

CEA test

Full blood test

CT scan

Day case attendance to
receive treatment (iv)

Outpatient attendance

Ultrasound scan

CT scan

Colonoscopy

Figure 7.1 Breakdown of costs of delivering chemotherapy treatments for colon cancer.
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It also includes understanding the direct evidence relat-
ing to the intervention(s) of interest in order to assess 
how to address the gaps in that evidence.

Specification is the translation of the conceptuali-
sation of the problem into a mathematical framework 
which both reflects the conceptualisation of the 
 decision problem (i.e. is relevant to and is an accept-
able representation of the issues associated with the 
decision problem) and allows the analysis of those 
issues using relevant data and relevant analytical 
techniques.

In summary, the range of evidence relevant to 
a decision model is not clearly captured in the defi-
nition of the PICO focused questio n that the model 
is seeking to address. A broader range of evidence is 
needed to populate the model. In addition, evidence 
is required to inform the development of a relevant 
framework within which to analyse the decision 
problem.

Implications for the approach to searching
The scope of evidence relevant to a decision model 
and the process by which this scope is defined have 
implications for the conduct of searches. Ongoing 
research suggests that a diverse range of information 
is used to provide the data required to populate a deci-
sion model and to support other modelling activities, 
including the development of the analytical frame-
work, sensitivity analysis and model validation.37 The 
range of information used to support these activities 
is summarised in Box 7.2.

There are established standards for the retrieval 
of evidence of effects but little research has been 
undertaken to inform the efficient retrieval of other 
types of information.1,5 Search filters for other types 
of information, most of which have not been vali-
dated, could be useful in supporting the retrieval of 
some of the information required to inform a deci-
sion model.10 Research into the best approaches to 
identifying evidence on adverse events is ongoing 
and guidance on the identification of evidence on 
utilities is presented in Chapter 8 of this volume.43 
Standardised approaches to searching in response to 
other types of information, for example information 
on what constitutes established current practice, have 
not been developed.

The different types of evidence used to inform a 
decision model are drawn from diverse sources of 

information, including both research-based and non-
research-based information sources (see Table 7.2). For 
example, in terms of research-based information, evi-
dence derived from (a meta-analysis of) well-conducted 
RCTs remains the best source of evidence of effects (see 
also Chapter 9). Epidemiological information used to 
inform the baseline characteristics of the model popu-
lation and the baseline risk of clinical events is more 
likely to come from observational studies.31

The ‘real-world’ context of decision making is 
reflected in the use of sources providing routinely 
collected rather than research-based information.32 
Examples in health care include national disease reg-
isters, claims databases, prescription rates and hos-
pital activity statistics. They also include ‘reference’ 
sources or standard, authoritative sources that pro-
vide generic information common to many decision 
models. Examples of reference sources in health care 
might include drug formularies, classifications of dis-
ease and clinical practice guidelines. The relevance of 
reference sources and sources of routinely collected 
data will to some extent be specific to the context of 
the decision, for example geographically or to a spe-
cific decision-making authority (see also, inter alia, 
Chapters 3, 4, 5 and 10). The development of local 
knowledge of sources relevant to the context of the 
decision making is therefore required to make full use 
of such sources.

The use of information to support different 
decision-modelling activities is also reflected in 

Box 7.2 Types of information 
used to support decision models 
in health care

Adverse events
Compliance
Current practice (including treatment options and 
pathways)
Epidemiology
Modelling and analytical methods
Natural history
Prognosis
Resource use
Treatment effects
Unit costs
Utilities

•
•
•

•
•
•
•
•
•
•
•
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the range of sources. Whilst expert opinion would 
not be considered a reliable source of evidence on 
treatment effects, the ‘concurrence of experts’ is a 
recognised form of model validation and strong 
anecdotal evidence suggests that expert advice is 
used in informing development of the scope and 
structure of decision models in health care.31,34,44

Bibliographic databases remain important sources 
for identifying research-based evidence. However, not 
all information relevant to a decision model can be 
identified using bibliographic databases. The remaining 
sources are scattered and diverse, and many are specific 
to the context of the decision. A better knowledge of 
non-research-based information is required, including 
techniques in locating and interrogating such sources, 
so that the evidence base of relevance to a decision 
model is fully exploited.

A further important consideration is the way in 
which the multiple information needs associated with 
a model are generated. In systematic reviews, infor-
mation needs are defined a priori based on the PICO 
question and associated eligibility criteria. In decision 
models, the full range of information needs is not 
predefined but emerges as the analytical framework 
and the understanding of the decision problem and 
of the available evidence develops. Information needs 
are established through the processes of conceptu-
alisation and specification. The use of evidence is 

 iterative and non-sequential and informs the process 
of model development.

As a result, searches cannot be conducted at one 
point in time as for systematic reviews. In order that 
searches can be conducted according to some form of 
systematic process, an iterative search process that facil-
itates the management of multiple information needs 
is required. This would involve matching the infor-
mation found with the different requirements of the 
decision model, monitoring which information needs 
have been satisfied and auditing the links between the 
modelling process and the use of information in sup-
porting that process. Most importantly, information 
needs are not expressed explicitly in the PICO question 
that the model is seeking to address; nor can they be 
known or fully defined before searching commences. 
There is a need, therefore, for the search process to cap-
ture emerging information needs so that the full scope 
of evidence identified as being relevant to the model 
is adequately explored. The usefulness of descriptive 
models of information-seeking behaviour, from the 
field of information science, in informing the develop-
ment of such an approach is being investigated.37

The emergent process by which the scope of rel-
evant evidence is defined has possible implications 
for how much information is required to inform a 
decision model. The decision-modelling literature 
focuses on two principal issues in discussing how 
much information is required. The first is that a less 
than comprehensive approach to searching may be 
required on pragmatic grounds, due to limited time 
and resources.33 The second is that the decision to 
acquire further information rests on the value of fur-
ther information to the decision-making process and 
should be guided by uncertainty analysis. Following 
this principle, further information should only be 
acquired where uncertainty might have an overall 
impact on model results or on the direction of the 
decision (see also Chapter 12).34,35 Ideally, decisions 
on when to stop searching should not be guided by 
arbitrary factors such as time and resources. Further 
research is required to explore how the principles 
underlying value of information analysis can be used 
to inform and guide the search process.

There are two further considerations in determin-
ing what constitutes sufficient evidence that are not 
discussed in the literature in the context of searching. 
The first is the specific purposes for which evidence 

Table 7.2 Sources of information used to support 
 decision models in health care.

Types of sources Examples

Evidence syntheses Systematic reviews of effectiveness, 
existing decision models

Expert judgement Published opinion or personal 
advisers

Methodological 
sources

Methodological guidelines, empirical 
methodological evidence to justify 
modelling approach

Observational 
research

Epidemiological evidence, utilities 
evidence

RCTs Effectiveness evidence

Reference sources Drug formularies, disease 
classifications

Routine data Disease registers, claims databases, 
activity data
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is used in a decision model. The second is the way 
in which the term ‘all the relevant evidence’ is inter-
preted. These are discussed briefly here.

Evidence is used to support different activities 
during the course of decision model development 
(see also, inter alia, Chapters 2 and 9) and the defini-
tion of ‘sufficient evidence’ will vary according to the 
nature of these activities. For example, the identifi-
cation of evidence on effects to inform estimates of 
effectiveness will require a relatively sensitive approach 
to  searching. A search for evidence on the natural his-
tory of a condition or pattern of behaviour, used to 
support the structure of the model, would need to 
identify sufficient evidence to establish an accept-
able or credible  description of, for example, disease or 
criminal pathways. It would not, however, be required 
to identify every occurrence of that description.

In the development of decision models, the term ‘all 
the relevant evidence’ acknowledges the consideration 
of evidence not directly related to the intervention 
and population specified in the PICO question. As 
such, it refers not to every occurrence of evidence 
that matches a set of focused, predefined criteria, 
as is the case in systematic reviews, but rather to 
the full breadth of evidence that informs (or could 
inform) an understanding of the decision problem. 
The scope of the full breadth of relevant evidence 
is not expressed explicitly in the PICO question. 
Moreover, and more importantly, the scope of rel-
evant evidence is not predefined and it is open to 
interpretation. The completeness of the search proc-
ess in terms of scope, and the extent to which it is 
able to recognise and conceptualise the full range 
of information needs relevant to a decision model, 
is clearly important in identifying ‘all relevant evi-
dence’ in the context of decision modelling. The 
conceptualisation of a search question is recognised 
as an important measure of the quality of a search.45 
However, there is little procedural guidance on how 
to translate a research question or decision problem 
into a search strategy beyond using terms relating 
to the population and intervention of interest (see 
Box 7.1). In particular, there is a lack of search 
methods guidance for cases where the information 
need driving the search is not clearly understood or 
predefined. This is a key area where current search 
methods guidelines do not  support a search process 
fit for the purpose of informing  decision models.

The research agenda
Search methods for the identification of evidence to 
support decision models are not as well developed 
as search methods to support systematic reviews of 
existing economic evaluations. The iterative nature 
of decision model development and the wide-ranging 
use of evidence within the development process sug-
gest that an approach to searching different from 
that commonly associated with systematic reviews is 
required. We suggest the following areas as priorities 
for further research.

Development of systematic, non-sequential, iterative 
search procedures to support the iterative nature of 
model development.
Development of methods to conceptualise and 
develop search queries that capture emerging con-
cepts of relevance to a decision model systematically.
Development of a definition and measures of suffi-
cient evidence to inform search stopping rules.
Development of search methods to identify the dif-
ferent types of evidence required to inform a decision 
model, in terms of both study design for research-
based evidence and sources for non-research-based 
evidence, including routinely collected administrative 
data, reference sources and expert opinion.
Definition of tasks undertaken as part of the 
model development process and their associated 
information-seeking processes.

Conclusion

Evidence on the best approaches to searching to inform 
systematic reviews of economic evaluations and deci-
sion models is currently limited. There is some evidence 
from health care of systematic approaches to search-
ing which may assist with reviews, but their relevance 
to fields beyond health care has yet to be thoroughly 
investigated. There is also a wide range of resources 
 available to assist with reviews of economic evalua-
tions in health care, but information about the yield of 
resources beyond health care is, once again, limited.

We advocate that the systematic and transparent 
approach associated with systematic review search 
methods should inform the development of search 
methods specific to the development of decision 
models. However, systematic review search proce-
dures have been developed for a specific purpose 
and cannot be transferred directly to the context of 

•

•

•

•

•
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decision models. In order that search methods fit for 
the purpose of supporting decision models can be 
developed, it is important to understand the activities 
associated with the model development process and 
the role of evidence in supporting those activities.

To some degree, the search methods developed in 
health care will provide a model for the  development 
of methods in other areas – for example, the 
 identification and compilation of resource lists specific 
to social welfare, education and criminal justice, the 
development of specialist resources equivalent to NHS 
EED and the generation of search filters designed to 
incorporate study designs, index terms and vocabulary 
relevant to those fields.

On the other hand, the development of search 
methods in the fields of social welfare, education and 
criminal justice will also have to address issues of com-
plexity that are only just beginning to be addressed 
in the field of health care. The synthesis of evidence 
relating to health care interventions relies heavily on 
a clearly focused question to direct the process of 
searching. Where this approach does not fit, as can 
be seen in the case of health care decision models, it 
is difficult to apply this retrieval model. Managing 
complexity is ubiquitous in the fields of social welfare, 
education and criminal justice and can be seen in the 
descriptions of interventions, in the definitions of out-
come measures and in the theories of why and when 
interventions do or do not work. The development of 
search procedures that can handle these sorts of issues 
will progress information retrieval in all fields of evi-
dence-based decision making.
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Identifying and reviewing health state utility 
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Introduction

A key component in economic evaluation is the way 
in which the benefits of interventions are valued. In 
health economics, a common way to value benefits 
has been in terms of the quality-adjusted life-year 
(QALY) in which the health benefits are summarised 
into a single measure combining length of life with 
health-related quality of life (HRQL).1 This involves 
assigning a value to every health state on a scale 
where full health is equal to one and states regarded 
as being as bad as dead are given a value of zero. Thus, 
a chronic health state lasting 10 years with a value of 
0.8 equates to eight QALYs. More complex multistate 
profiles are valued in a similar way by weighting each 
time period by the value of the health state experi-
enced in that period. Thus health state values are cru-
cial to the calculation of QALYs and it is important to 
ensure that the appropriate values are being used.

Health state values, or health state utility values 
(HSUVs) as they are often referred to in the literature, 
are key parameters in decision models that estimate 
the incremental cost per QALY of an intervention 
(see also, inter alia, Chapters 2, 7 and 9).2 The use of 
decision models has seen a large increase in recent 
years, as reimbursement agencies such as the National 

Institute for Health and Clinical Excellence (NICE) in 
England now routinely assess the cost-effectiveness 
of new health care interventions. This has resulted 
in a corresponding increase in the demand for data 
on HSUVs, since decision models are typically built 
around a set of health states that patients are assumed 
to occupy over their lifetime. The role of systematic 
review in obtaining data used to populate decision 
models has tended to focus primarily on estimates 
of clinical efficacy built around clinical measures 
of outcome, such as mortality, fracture rates, heart 
attacks and so on. Such reviews have tended to adopt 
methods similar to those advocated by the Cochrane 
Collaboration to collect and synthesise clinical effi-
cacy data in order to generate reliable estimates of 
the transition probabilities into different health states 
(see Chapters 7 and 9). However, relatively little atten-
tion has been focused on the role of systematic review 
methods in obtaining the utility values assigned to 
those health states.

The large and growing body of literature on meth-
ods for deriving HSUVs has been concerned mainly 
with techniques for valuing health states (e.g. time 
trade-off (TTO), standard gamble (SG) or visual ana-
logue scales (VAS)) and determining from whom val-
ues should be obtained (e.g. patient or general public), 
and more recently there has been research into specific 
instruments (such as EQ-5D).3,4 However, for many 
health states, such as hip fractures, vertebral fractures, 
cancer, stroke, osteo-arthritis, chronic obstructive 
pulmonary disease (COPD),  cardiovascular disease, 

Evidence-Based Decisions and Economics
Health care, social welfare, education and criminal j ustice, Second Edition
Edited by I. Shemilt, M. Mugford, L. Vale, K. Marsh and C. Donaldson
© 2010 Blackwell Publishing Ltd.   ISBN: 978-1-405-19153-1



Chapter 8

   

94

and HIV/AIDS, there are numerous utility values 
that could be used and these values have often been 
obtained from varied populations using different 
methods. For the analyst, this raises the question of 
how HSUVs should be selected from the literature. 

In the past, decision models have often presented 
a single set of HSUVs with little justification as to 
why these have been selected over and above others.5 
Whilst a single set of HSUVs used may meet the broad 
methodological requirements of the agency for which 
a decision model is produced, any particular selec-
tion of values is prone to bias. Recent NICE methods 
guidelines for economic evaluation also recognise this 
problem: ‘The use of utility estimates from published 
literature must be supported by evidence that dem-
onstrates that they have been identified and selected 
systematically’.6 However, no guidance is provided on 
how this might be achieved. 

Where there are multiple values for a health state, 
it may be considered good practice to combine the 
evidence in order to provide more robust evidence. 
However, to date there has been little attempt to syn-
thesise evidence on HSUVs. Additionally, it is clear 
from published reviews that decision models may 
require HSUVs for particular subgroups that may not 
be covered well by some or even all published stud-
ies. In these circumstances, published estimates of 
HSUVs require some manipulation in order to make 
them more relevant to the needs of a decision model.

This chapter starts to address the problem of how 
to identify and select HSUVs for use in decision 
models that aim to produce estimates of the incre-
mental cost per QALY of health care interventions. 
The next section examines how to conduct a system-
atic search of the HSUVs literature. This is followed 
by a section on reviewing published studies in terms 
of quality and relevance to the decision model. 
We then consider how to synthesise data in order to 
yield combined estimates of HSUVs. The chapter fin-
ishes with suggestions for further research in this new 
and emerging area. Throughout the chapter, we refer 
to the case study of a systematic review of HSUVs 
undertaken to populate a decision model of interven-
tions to prevent and treat osteoporosis.7–10 

Although this chapter focuses exclusively on 
health care and HSUVs, we invite the reader to con-
sider parallel issues that may be applicable to the 
identification and use of evidence on valuations of 

the outcomes of social welfare, education and criminal 
justice interventions (although primary data may be 
lacking as is discussed in Chapters 2, 4 and 7).

Searching the literature

This section covers various aspects of the process of 
searching the literature for studies that have meas-
ured and reported HSUVs data (‘utility studies’), 
which is the first stage of research in a review of such 
data to populate a decision model: scoping the search; 
developing the search strategy; minimising the risk of 
missing relevant records; sensitivity and specificity; 
and key specialist resources.

Searching for HSUVs is challenging due to the lack 
of guidance and validated methods, as well as prob-
lems in deciding upon a focused or sensitive search 
approach. There is no specific guidance on search-
ing for HSUVs from the Centre for Reviews and 
Dissemination and very little from the Cochrane 
Collaboration.11,12 Furthermore, there are no vali-
dated methods or filters to ensure efficient retrieval 
and there are no directly relevant HSUVs terms 
within the MeSH (Medline) or EMTREE (Embase) 
thesauri. The sensitivity (i.e. the ability to retrieve 
relevant records) versus specificity (i.e. the ability to 
exclude irrelevant records) trade-off is particularly 
characteristic of searching in this area. Thesaurus 
terms are controlled terms or vocabulary applied 
to give an indication about the content of a data-
base record, their main strength being that records 
are described by a consistent set of terms. Although 
there are broadly related thesaurus terms for HSUVs, 
there are no defined terms. Therefore, there is a need 
to decide between a more specific approach using 
HSUVs terms in a free-text search and a more sen-
sitive approach using the best available thesaurus 
terms.

Scoping the search
The scoping process is used to provide a focus for 
development of a search strategy. It should aim to 
specify precisely the characteristics of the HSUVs 
data to be captured by the search. The standard 
approach to scoping a search conducted for a system-
atic review is to structure the strategy according to the 
PICO  question (Patient, Intervention, Comparison, 
Outcome), focusing especially on keywords relating to 
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the population(s), intervention(s) and study design(s) 
of interest.13 This approach raises several issues in the 
context of searching for HSUVs, particularly in the 
context of populating a decision model (see Table 
8.1). The discussion uses the example of a published 

Table 8.1 Scoping issues.

Issues to consider Possible solutions

Cost-effectiveness analysis 

requires HSUVs estimates 
relevant to the population, 
not just in combination with 
the treatment. 

Search for population only, 
not the population and the 
treatment.

Cost-effectiveness analysis 

requires HSUVs relating to 
the relevant health states in 
the model. 

Searches may need to be 
done for the condition being 
treated and additional health 
states that could occur.

Cost-effectiveness 

analysis requires HSUVs 
relating to specific 
subgroups of either the 
population or the relevant 
health state. 

It may be necessary to 
search for specific ages, 
ethnicities relating to the 
condition.

Table 8.2 Decision model for osteoporosis.

Time Tx state Event in time Tx �1 Health state at year 1 and subsequent years

Population in model 
(e.g. age/sex norm)

1. No event • Population norm

2. Hip fracture • Non-fatal fracture
• Fatal fracture

3. Vertebral fracture • Non-fatal fracture
• Fatal fracture

4. Proximal fracture • Non-fatal proximal fracture
• Fatal fracture

5. Wrist fracture • Non-fatal wrist fracture

6. Breast cancer • Non-fatal breast cancer
• Fatal breast cancer

7. Coronary heart disease (CHD) • Non-fatal CHD
• Fatal CHD

8.  Death (excluding hip fracture, 
breast cancer and CHD)

• Fatality

Description: An individual starts in a ‘normal’ health state for their age and sex group, and then in year 1 (Tx � 1) are assumed to experience 
one of eight possible events listed in column 2. The probability of experiencing one of the events is Pn, where the sum of the probabilities 
of having one of these eight events is 1. Following each event, an individual may die or survive in one of seven health states that have 
associated costs and HSUVs. The model allowed for different values at year 1 and subsequent years. The purpose of the systematic review 
was to obtain estimates for mean HSUVs and their associated distributions. It was assumed that there will be a multiplier effect on the 
‘normal’ for their age and sex group. In this paper, we only report on the review of evidence on fractures HSUVs. For more details about this 
decision model, see Kanis and colleagues7 and Stevenson and colleagues.8

systematic review and decision model of interventions 
for osteoporosis, described in Table 8.2 (see Kanis and 
colleagues for a full description7).

Using the osteoporosis review as an example, one 
question could be: ‘Do bisphosphonates reduce the 
incidence of fractures in patients with osteoporosis?’. 
Breaking down this question using PICO gives: 

P – patients with osteoporosis
I – bisphosphonates
Comparator – no treatment
Outcome – lower the number of fractures (includ-
ing those of the hip, vertebra and wrist).

Conducting extensive searches for a review of evi-
dence on clinical effects generally involves searching 
for studies of the target population(s) (osteoporo-
sis) and intervention(s) (bisphosphonate) combined 
with a search filter developed to retrieve primary 
comparative effectiveness research (CER) studies, 
typically randomised controlled trials (RCTs), and/
or previously published systematic reviews of such 
studies. These searches will typically retrieve studies 
in which HSUVs have been measured and reported 
as part of an RCT. However, the  measurement of 
HSUVs is not restricted to RCTs; HSUVs data will 

•
•
•
•
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often be measured and reported within other forms 
of CER studies, such as health technology assess-
ments and observational studies, as well as economic 
evaluations.

Simply replacing an RCT or systematic review 
filter with a search filter designed to retrieve stud-
ies containing HSUVs data would not be sufficient, 
as the search would only retrieve studies contain-
ing HSUVs relating to the target population/con-
dition and the intervention. Many useful utility 
studies are not specific to a particular intervention 
and thus it would be more useful to search for the 
target population(s) or condition(s) combined 
with HSUVs terms, omitting terms relating to the 
intervention. The search would then retrieve avail-
able published HSUVs for outcomes associated with 
osteoporosis.

Health state utility values data might also be 
required for different age groups, ethnic groups and 
clinical subgroups that could be causing or have an 
impact on patients’ osteoporosis. Relevant clini-
cal subgroups could be patients within different age 
groups or with certain co-morbidities. Additionally, 
utilities terms need to cover the whole treatment 
pathway and disease progression. This is because 
decision models generally consider what happens to 
patients over a period of time – if they do or don’t 
get the intervention, if it is effective or not, if the 
intervention causes adverse effects, and so on – and 
therefore a series of HSUVs, which may change as 
patients’ health states change, are required over a 
period of time corresponding to the time horizon of 
the model.

Another key issue is to determine the exact health 
states required for the decision model. The HSUVs 
needed may extend beyond the health states speci-
fied in the ‘P’ of PICO. In our example review of 
interventions for the prevention and treatment of 
osteoporosis, the researchers also considered other 
relevant health states (see Table 8.2 for the full list). 
In particular, some of the interventions had implica-
tions (positive and negative) for breast cancer and 
cardiovascular disease. Once patients enter a differ-
ent health state, they will have different character-
istics, with the result that the ‘P’ in the main PICO 
developed for the review of clinical effects is no 
longer useful in the development of a search strategy 
for relevant HSUVs. 

Developing the search strategy
Studies that include HSUVs data can be retrieved 
from electronic biomedical literature databases 
such as Medline and Embase. However, there are no 
defined or validated methods on how to search these 
resources for studies that include HSUVs and (as 
mentioned above) these data are not always provided 
in evaluations of health care interventions. We are 
aware of only one search filter for HSUVs that has not 
been validated.14 In addition, the MeSH (Medline) 
and EMTREE (Embase) thesauri provide little cov-
erage specific to this area. As a consequence, utility 
studies are difficult to retrieve using thesaurus terms. 
Managing the trade-off between the retrieval of large 
numbers of irrelevant records and the risk of missing 
relevant records is an important consideration when 
searching for studies containing HSUVs.

First, defined thesaurus terms for HSUVs (e.g. util-
ities, EQ-5D or SF-6D) do not exist. Instead, thesau-
rus terms that refer to the broader concept of quality 
of life are applied. Although a broader concept, the 
thesaurus term ‘quality-adjusted life-years’ is the 
most applicable to studies containing HSUVs data. A 
sample of 1000 records from Medline, retrieved using 
a set of HSUVs terms from an unvalidated quality of 
life search filter, were examined to determine the most 
frequently applied MeSH thesaurus terms, which are 
listed in Box 8.1.15 Using thesaurus terms leads to 
a very sensitive search, reducing the likelihood of 
missing relevant records. However, this approach is 
low in precision (specificity) and can therefore result 
in large numbers of irrelevant records. 

Second, relevant free-text terms fall into three cate-
gories: general terms (e.g. QALY, utility); instrument-
specific terms (e.g. SF-6D, EQ-5D, etc.); and terms 

Box 8.1 MeSH terms for HSUVs
Quality of life 
Questionnaires
Health status
Health status indicators
QALY
Health surveys
Psychometrics
Severity of Illness Index

•
•
•
•
•
•
•
•
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associated with methods of elicitation (e.g. standard 
gamble, time trade-off, etc.). Free-text searches 
are reliant on terms being present within the title, 
abstract or other fields of a database record. However, 
studies often report HSUVs data as a secondary out-
come (this is particularly the case in clinical trials) 
and consequently related free-text terms may not 
be present within the abstract. Also, specific health 
utility instruments are referred to in different ways, 
including by their full names or their abbreviated 
names and using different spellings. Therefore, when 
searching for a specific instrument, it is important to 
list all the possible ways of naming an instrument, for 
example: ‘euroqol or euro qol or eq-5d or eq5d or eq 
5d’ for the EQ-5D. Box 8.2 lists some free-text terms 
for use in searches for HSUVs. Box 8.2 includes various free-text terms for stud-

ies using the instruments SF-36 and SF-12. Whilst 
these instruments are not utility measures in their 
own right, they can be used to generate HSUVs indi-
rectly, either by generating the SF-6D or using func-
tions available for mapping onto the EQ-5D.16–18 This 
could be extended to other instruments, including 
those that are disease/condition specific, if appropri-
ate mapping functions exist.19 However, the use of 
mapping functions beyond the SF-36 is currently lim-
ited as most require individual-level data and in most 
cases reviewers will only have access to published 
aggregate data.

Minimising the risk of missing 
relevant records
Using supplementary search methods and looking 
within existing literature may assist in identifying 
records of additional, potentially relevant studies that 
a search may have failed to identify due to its high 
specificity or insufficient sensitivity.

Supplementary search methods
Once studies have been identified using the methods 
described above, highly relevant or ‘reference stand-
ard’ studies can be used to inform supplementary 
searches.

Citation searching
This involves taking the key relevant papers and 
identifying further papers which subsequently cite 
them. Electronic literature databases such as Web of 
Science, Medline, Embase and Cinahl offer a citation 

Box 8.2 Free-text search terms 
adapted from a quality of life 
search filter
quality adjusted life 
(qaly$ or qald$ or qale$ or qtime$) 
disability adjusted life 
daly$ 
(sf36 or sf 36 or short form 36 or shortform 36 or sf 
thirtysix or sf thirty six or shortform thirtysix or short-
form thirty six or short form thirtysix or short form 
thirty six) 
(sf6 or sf 6 or short form 6 or shortform 6 or sf six or 
sfsix or shortform six or short form six) 
(sf12 or sf 12 or short form 12 or shortform 12 or sf 
twelve or sftwelve or shortform twelve or short form 
twelve) 
(sf6D or sf 6D  or short form 6D  or shortform 6D  or 
sf six D or sfsixD or shortform six D or short form six 
D) 
(sf20 or sf 20 or short form 20 or shortform 20 or sf 
twenty or sftwenty or shortform twenty or short form 
twenty) 
(euroqol or euro qol or eq5d or eq 5d) 
(hql or hqol or h qol or hrqol or hr qol) 
(hye or hyes) 
health$ year$ equivalent$ 
health utilit$
utilit$ 
(hui or hui1 or hui2 or hui3) 
disutili$ 

rosser 
quality of wellbeing
qwb 
standard gamble$ 
SG
time trade off 
time tradeoff 
tto

Reproduced with permission from InterTASC Information 
Specialists’ Sub-Group, 2010.12 

$, truncation symbol. In some databases, the truncation symbol is*.



Chapter 8

   

98

search facility. Google Scholar is also a useful resource 
in citation searching.

Author searching
Within search results, key author(s) may appear fre-
quently. It is often worthwhile conducting supple-
mentary searches using such author names, as it is 
likely they may have published other relevant studies.

Searching published literature 
Supplementary searches for published cost-utility 
analyses are likely to return relevant results, since 
such studies will include references to studies con-
taining HSUVs. Useful thesaurus terms on Medline 
(MeSH terms) are ‘cost-benefit analysis’ and ‘cost and 
cost analysis’ (free-text terms could include: cost-
effectiveness analysis and cost-utility analysis). A good 
source of published economic evaluations, including 
cost-utility analyses, is the NHS Economic Evaluation 
Database (NHS EED). Additionally, reference lists 
from previously published systematic reviews and 
health technology assessments which include cost-
 utility analyses can be an effective way of locating 
studies containing HSUVs.

Sensitivity and specificity
There is a lack of empirical evidence on the optimal 
approach to searching for HSUVs data and no vali-
dated methodological search filters exist. As discussed, 
thesaurus terms that may be applied to records of 
studies containing HSUVs data are based on broader 
concepts and so are not directly relevant to HSUVs 
(i.e. low specificity). The absence of HSUVs terms 
within study abstracts means free-text searching will 
not necessarily find relevant records (i.e. low sensi-
tivity). This makes a standard approach to locating 
HSUVs data difficult to formulate.

Depending on the disease and available research 
resources, searching using a sensitive approach, such 
as using thesaurus terms, may generate unmanage-
ably large results sets. Alternatively, a more focused 
approach, which may involve limiting the numbers of 
search terms and searching in selected fields (e.g. title 
field), will reduce the number of records retrieved 
whilst potentially omitting relevant records.

Determining which health utility instruments are 
particularly important in the context of a specific 
review/decision model can inform the number and 

choice of terms. For example, in the NICE Technology 
Assessment process, the EQ-5D is the preferred meas-
ure of HRQL in adults.6 Alternatively, if the aim is 
to ensure that all possible studies including HSUVs 
are retrieved and there are sufficient resources to sift 
through potentially large result sets, it may be more 
appropriate to undertake a sensitive literature search 
incorporating thesaurus terms as well as a number of 
free-text terms.

Key specialist resources
In addition to biomedical electronic literature data-
bases such as Medline and Embase, the following 
specialist health economics electronic literature data-
bases are selected key resources for identification of 
HSUVs:

Cost-Effectiveness Analysis Registry 
(formerly known as the Harvard 
CUA database)20

The CEA Registry is a free-access specialist register 
of health care cost-utility analyses maintained by the 
Center for the Evaluation of Value and Risk in Health 
at the Institute for Clinical Research and Health Policy 
Studies, Tufts Medical Center, USA. The registry is an 
electronic database containing over 1700 cost-utility 
analyses on a wide variety of diseases and treatments. 
The CEA registry can be searched for articles, ratios 
or utility weights using a basic or advanced search. In 
the basic search you can search for keywords within 
full records. Using the advanced search for one of the 
three types of information (articles, ratios or utility 
measures) allows the search to be restricted to a spe-
cific country, intervention type, disease, prevention 
type or utility weight range.

Centre for Reviews and Dissemination 
(CRD) NHS EED and HTA database21,22 

The NHS EED contains 24,000 abstracts of health eco-
nomics papers including over 7000 quality assessed 
economic evaluations. The HTA database brings 
together details of over 7000 completed and ongo-
ing health technology assessments from around the 
world. It is maintained by the CRD in collaboration 
with the International Network of Agencies for Health 
Technology Assessment (INAHTA) secretariat, based 
in Sweden. Both databases are free access. Relevant 
health technology assessments and  structured abstracts 
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of full economic evaluations are likely to contain use-
ful HSUVs data if a cost-utility analysis has been con-
ducted. HSUVs data are abstracted into a specific field 
of NHS EED structured abstract records of cost-utility 
analyses.

Health Economics Evaluations database 
(HEED)23

This is an international, subscription access data-
base containing in excess of 35,000 enriched abstract 
records and bibliographies of health economic studies 
obtained from biomedical databases such as Medline 
and Embase and over 5000 journals. 

The EQ-5D website24

The EQ-5D website, developed by the EuroQol 
Group, provides a link to references related to the 
instrument. The list of references can be searched for 
specific diseases.

The MAPI Institute website25

The MAPI Institute is involved in translating health 
utility instruments into different languages and 
ensuring they are appropriate for cross-cultural use 
and interpretation. The Institute web pages also pro-
vide a link to a list of publications undertaken in the 
health utility instrument area.

There are also sources of unpublished HSUVs data 
available to researchers, such as the Health Outcomes 
Data Repository.26

Reviewing studies

This section covers other stages of research that may 
be undertaken as part of the process of reviewing 
utility studies to populate a decision model: screen-
ing and selecting studies; assessment of quality and 
relevance; data collection; presentation of results; 
synthesis and estimation of HSUVs for economic 
models, and (alternatively) adaptation of HSUVs. 
Again, the example of a systematic review and deci-
sion model of interventions for the prevention and 
treatment of osteoporosis is used to illustrate each 
stage of research.

Screening and selecting studies
For the osteoporosis review and decision model, 
electronic searching was undertaken using the search 

terms listed in Box 8.2 to identify studies containing 
empirical estimates of HSUVs for the following oste-
oporosis-related conditions: established osteoporo-
sis, vertebral, hip, wrist and shoulder fractures.10 
This search identified 1000 unique papers. As with 
any review, a list of eligibility criteria was used as 
an aid to the process of selecting relevant studies. In 
our example, initial eligibility criteria were: adults 
(aged �17 years); men and postmenopausal women 
suffering primary or secondary osteoporosis; HSUVs 
empirically estimated using a recognised valuation 
technique (typically VAS, TTO or SG); English lan-
guage or available translation. As discussed below, 
eligibility criteria could have been made tighter 
by stipulating specific health utility instruments 
(e.g. EQ-5D). One argument for excluding the lat-
ter stipulation at this stage is that it may be possi-
ble to adapt data obtained using other instruments 
or methods for the purposes of estimating HSUVs 
needed for a specific decision context (see our com-
ment in the previous section of this chapter on indi-
rect estimation through mapping outcomes to utility 
measures) or, alternatively, to combine HSUVs data 
using a meta-analysis (see below in this section).

Study selection uses standard systematic review proc-
esses of screening titles, abstracts and full texts.11 At 
each stage, studies are rejected if they do not meet one 
or more eligibility criteria. In our osteoporosis exam-
ple, this process identified 13 relevant studies amongst 
1000 records retrieved for screening using electronic 
searches, which illustrates a potentially low specificity 
of electronic searches for HSUVs. Twelve additional 
studies were identified either through contacts with 
experts or from the reference lists of studies already 
retrieved, which (conversely) illustrates a potentially 
low sensitivity from electronic searches for HSUVs. 
The extent to which low levels of specificity and sensi-
tivity of electronic searches for HSUVs are replicated in 
other areas of health care remains to be seen.

Assessment of quality and relevance
A conventional review of evidence on clinical effects 
involves an assessment of the quality of the evidence 
(usually in terms of potential risk of bias related to 
aspects of individual study design or conduct) in 
advance of evidence synthesis.27 Experience with 
reviewing utility studies suggests that there is a need to 
assess the relevance of evidence alongside its quality.
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In utility studies, quality can be hard to assess based 
on information provided in published reports. There 
are no accepted standards for reporting these types of 
studies, other than the overall standards for reporting 
research. At best, the report will contain information 
on recruitment procedures, inclusion and exclusion 
criteria and a description of the background charac-
teristics of the sample population from whom values 
were obtained. As with any form of study involving 
repeated observations, it is also important to assess 
participants’ response rates to invitations to par-
ticipate in ‘baseline’ and follow-up data collection. 
However, these data are often not reported in utility 
studies.

As important in selecting data from utility stud-
ies is the relevance of the data to the decision model 
and to the agency to which the model will be submit-
ted. The relevance of the data to the decision model 
depends on the precise population included in the 
utility study and how it compares to that being mod-
elled. For this purpose, it is important to extract data 
on the characteristics of the patients recruited into 
the study such as age, gender, diagnosis and severity 
(see ‘Data collection’, below). Also, it will sometimes 
be necessary to adjust the values in the utility study in 
some way to make them more relevant for the deci-
sion model (see ‘Adaptation of HSUVs for use in a 
decision model’, below).

Some agencies have started to be more prescrip-
tive about the type of HSUVs data they will accept 
in a submission. NICE have formulated a ‘refer-
ence case’ that prescribes a core set of methods 
that should be used in the main analysis of any 
submission.6 NICE requirements for the reference 
case with respect to HSUVs include: the technique 
used to value health states (i.e. choice based such as 
TTO, SG or VAS), the population from whom val-
ues should be obtained (i.e. general population) 
and how the health states are described (i.e. generic 
preference-based instrument, preferably EQ-5D).6 
The rationale for developing a reference case is to 
enhance comparability across submissions and 
empirical studies have shown that different valu-
ation techniques such as TTO, SG and VAS gener-
ate significantly different values for the same health 
state, whilst values from patients tend to be higher 
than those of the general public. 28,29 Also, numer-
ous studies comparing the different health utility 

instruments, such as EQ-5D, SF-6D and HUI3, have 
shown that these give different utility values from 
the same patients.3,9,30,31

One approach to reviewing utilities studies for 
decision models submitted to a specific agency 
might be to integrate reference case type criteria into 
eligibility criteria for the review. However, this is 
not advisable as it is important to collect data from 
studies using non-reference case methods as well, 
since (as in the example of the NICE reference case) 
the EQ-5D instrument is often not used on popula-
tions most relevant to the decision model and other 
utility data may provide evidence on important sub-
groups. A further consideration is that NICE allows 
non-reference case values where the EQ-5D can be 
shown to be inappropriate for the patient group, 
in which case HSUVs generated using other meth-
ods may be relevant.6 Finally, there may be methods 
for synthesising values across studies using different 
methods that might improve the overall robustness 
and relevance of the values obtained (see ‘Synthesis 
and estimation of HSUVs’, below).

Data collection
The data that need to be collected from each utility 
study should include: study publication date; coun-
try of respondents; disease-related health state (e.g. 
established osteoporosis, hip, vertebral, wrist or 
shoulder fracture, along with the time period since 
any osteoporotic incident); health state description 
system (e.g. EQ-5D, HUI and QWB or vignettes); 
valuation technique (e.g. SG, TTO, VAS, includ-
ing information on the version of the technique 
used, such as the definition of the best state (e.g. 
‘full health’ or ‘best for age’)); and details of the par-
ticipants who valued each health state (e.g. patients, 
general population; sample characteristics, such as 
age, sex, condition severity, co-morbidities and other 
sociodemographic or clinical variables). It is also 
necessary to enable assessments of the quality of pri-
mary data collection methods by collecting details of 
respondent selection and recruitment, inclusion and 
exclusion criteria and response rates from each study. 
Finally, descriptive statistics on the utility values need 
to be collected from each study, including sample 
size, means, medians, standard deviations and range, 
preferably by subgroup.
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Presentation of results
As with a review of evidence on clinical effects, an 
important part of the review process is to tabulate 
detailed information on the characteristics of each 
study. Reporting only the HSUVs with little detail 
on the methods used to generate these data makes 
it impossible for users to understand why the values 
may differ across studies. Making such tables availa-
ble to readers in some form (e.g. in a supporting elec-
tronic document) is important for this purpose, and 
also to allow users to fully assess the relevance of the 
HSUVs to their own context.

To provide an example of the range of results 
obtained in reviews of HSUVs, consider the values 
identified for hip fracture in the osteoporosis review 
undertaken by Peasgood and colleagues.10 Across 12 
studies containing HSUVs for hip fracture, values for 
the first year post fracture range from 0.05 to 0.73. 
A majority of studies were conducted on hip fracture 
patients at specific points in time post fracture and 
show a trend of recovery following hip fracture. The 
classification of hip fracture is clear in all studies and 
most studies exclude pathological fracture.

Six of the 12 studies report EQ-5D values using the 
UK tariff for patients following a hip fracture. These 
studies show a sharp decline in HSUVs immediately 
following the fracture, followed by rising utility (see 
Figure 8.1). EQ-VAS data, although broadly in line 
with other values at most time periods, is considera-
bly higher compared with the EQ-5D at 2 weeks. The 
results from three Swedish studies give higher values 

both before and after hip fracture than those from 
the UK. The quality of one study was particularly 
poor in terms of response rates, with an initial rate 
of 18% for hip fracture patients at 2 weeks, falling to 
9% at 12 months. Such low rates mean that the find-
ings of this study should be viewed with caution.

A problem with this particular set of studies is that 
they either did not collect before-fracture data or else 
relied on retrospective recall of prefracture HSUVs 
that are prone to recall bias. None of the three studies 
with prefracture HSUVs suggest a return to full pre-
fracture HRQL at final follow-up.

Health state utility values obtained using other 
generic preference-based utility measures follow a 
broadly similar pattern to those found using the EQ-5D. 
As expected, direct patient valuations tend to be higher 
than those obtained from the general population via 
EQ-5D and other generic preference-based measures. 
The three studies using vignettes representing a perma-
nent hip fracture state find much lower utility values 
compared to those using patients’ own health or one 
of the generic preference-based measures. For example, 
Salkeld and colleagues find a TTO-based (death/best 
imaginable for age) value of 0.05 for a bad hip fracture 
(involving a move to a nursing home, living away from 
friends, being unable to walk long distances, being una-
ble to shower or dress without help from a nurse, being 
unable to pursue previous activities, feeling anxious and 
easily upset) and 0.31 for a good hip fracture (return to 
independent living, able to walk with a stick, unable to 
drive, unable to shop or manage the housework alone, 

EQ-5D and EQ-VAS for hip fracture over time
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Figure 8.1 EQ-5D and EQ-VAS for hip fracture over time. Reproduced with permission from Peasgood et al., 2009.10
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periods of frustration and tearfulness, reduced previous 
activities), for an elderly sample of patients who had 
fallen at least twice in the past year.32 This suggests that 
the vignette may have described a health state worse 
than that experienced on average by patients. Overall, 
the findings of the review indicate that the estimate 
of any HRQL loss from hip fracture depends crucially 
upon the choice of valuation method and whose values 
are used.

A weakness identified with the evidence found in 
these studies, and one likely to exist for other condi-
tions, is that institutionalised adults and patients with 
co-morbidities, severe cognitive impairment and/or 
secondary osteoporosis are excluded to ensure that 
utility measures are purely identifying primary oste-
oporosis. However, the excluded groups might have 
different HRQL losses. Low response rates and high 
rates of losses to follow-up and drop-out may also 
influence average HSUVs obtained, if lost patients are 
non-representative of patients in the overall sample. 
For example, it is evident in the context of hip frac-
ture that those patients providing full data have suf-
fered, on average, a lesser impact on HRQL compared 
with patients in the overall sample. Such factors will 
inevitably influence the reliability of the results of a 
decision model that aims to predict HRQL for spe-
cific groups of patients, such as ‘average’ health service 
populations, who may not have been fully represented 
in the underlying utility studies.

Synthesis and estimation of HSUVs
Only a few reviews of HSUVs have attempted any 
kind of formal synthesis of results.33,34 Most simply 
report what they find in a summary table and rec-
ommend one or two values for use in decision mod-
els.35–38 Peasgood and colleagues use a simple pooling 
of values to estimate utility losses associated with the 
first and subsequent years following a hip fracture.10 
The reviewers estimate the QALY loss for the first 
year by taking EQ-5D results from five utility studies 
weighted by both the inverse of the variance and the 
sample size, assuming a linear progression in health 
change between time periods. This method pro-
duces estimated QALY losses of 0.228 in the first year 
following a hip fracture and 0.15 in year two.

More sophisticated approaches to synthesis have 
been attempted using techniques such as metar-
egression.33,39 For example, in a systematic review of 

metastatic breast cancer, 118 HSUVs were identified 
from 19 included studies.39 Included studies reported 
HSUVs for different states of disease progression 
(response, stable, progression, and terminal), treat-
ment and side effects of the disease and used differ-
ent valuation methods. Given the large number of 
values, it was decided to use metaregression based on 
pooled ordinary least squares (OLS) to estimate the 
impact on HSUVs of treatment and disease progres-
sion, co-morbidities and side effects, whilst control-
ling for ‘moderator’ variables related to the methods 
used to obtain values. Such methods of synthesis have 
not been widely used in utility studies but they show 
promise and will yield more reliable results (in terms 
of power and precision) as the number of published 
studies increases.

Adaptation of HSUVs
Health state utility values are often collected from 
patient groups with different characteristics from 
those required for decision models, in terms of socio-
demographic (e.g. age and sex) and/or clinical vari-
ables (e.g. condition severity and the prevalence of 
co-morbidities). Furthermore, published HSUVs 
often come from cross-sectional studies, whilst deci-
sion models require estimates of how HSUVs change 
as a result of treatment and its associated impact on 
patients’ health (such as reductions in event rates). 
In these circumstances, the analyst must adjust pub-
lished utility values for these factors, and there are a 
number of methods for doing this.

In the osteoporosis model, it was necessary to know 
what HSUVs would have been without a fracture (i.e. 
the counterfactual). A common assumption is that the 
loss associated with the fracture is equivalent to 1.0 
minus the value in the literature, but this may overesti-
mate the value, since people prone to having fractures 
are likely to be less healthy. Some analysts have taken 
the age/sex norm of the general population to provide 
values for the control arm, but this only partially com-
pensates for the problem of overestimation.40 More 
accurate estimates of the impact of a condition require 
large-scale longitudinal studies of people experiencing 
such events. In the absence of such evidence, the mini-
mum that should be done is to use age/sex norms, 
such as those that exist for the EQ-5D.

In our osteoporosis example, the values collected 
in the review did not cover all possible age groups. 
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Some studies were limited to one age group and 
others were based on small numbers of participants 
within age groups, so it was not possible to esti-
mate reliable age-specific values. To extrapolate the 
findings from these studies to specific age groups 
used in decision model, one approach would be to 
assume a constant absolute reduction regardless of 
age. Another is to assume a constant proportional 
effect on HSUVs. A similar problem arises from co-
morbidities, either in patients in the HSUV study or 
patients in the decision model who are experiencing 
multiple diseases or events. A more simple assump-
tion is that co-morbidities are additive in their 
impact on HRQL and this can result in large negative 
values. Other potential assumptions are that the con-
dition with the lower HSUV dominates or that each 
condition has a multiplicative effect. These different 
approaches can have a significant impact on deci-
sion model results. Evidence on the most appropri-
ate method of adaptation is mixed, although a recent 
study suggests that a multiplicative formulation pro-
vides a better overall fit with the data.17,18

Discussion

Health state utility values play an important role in 
influencing the results of an economic evaluation, 
including decision models. It is therefore important 
for analysts to use the most appropriate mean HSUVs 
and quantify the uncertainty surrounding mean values 
based on all relevant evidence, rather than just the best 
known study. Selection bias is as important an issue in 
the choice of HSUVs for use in decision models as it is 
for any other parameter value, and so it is important to 
be systematic. The need to systematically review utility 
studies increases with the growth of the published lit-
erature on empirical HSUVs. This chapter has exam-
ined the process of systematically reviewing studies 
containing HSUVs, including methods of searching 
for, reviewing and synthesising studies of HSUVs.

Currently, research on searching for HSUVs is lim-
ited. One widely used but unvalidated quality of life 
filter has been adapted and presented in this chapter.14 
Paisley and colleagues present the most commonly used 
Medline (MeSH) and Embase (EMTREE) thesaurus 
terms for quality of life in a chapter looking at searching 
for general quality of life literature (i.e. not specifically 
for HSUVs data).15 Clearly, an important area of future 

research will be to develop these strategies and improve 
on their sensitivity and specificity in finding primary 
studies that report HSUVs.

The processes of screening and selecting studies 
and data collection are comparable in many ways 
to those used in other types of systematic review. 
However, in reviews of utility studies there is a need 
to assess the relevance of published HSUVs along-
side study quality. This requires an assessment of the 
extent to which the population in the source study 
for the HSUVs matches the population used in the 
decision model. It also means assessing the extent to 
which they meet the ‘reference case’ criteria of the 
reimbursement agency, if applicable. The process 
of reviewing studies which include HSUVs can be 
frustrating since generating these data was not nec-
essarily the main objective of the studies. With per-
sistence, it has been possible for a number of authors 
to undertake such reviews. For a number of medi-
cal conditions, it has been shown that there are a 
number of relevant studies using the same measure, 
which improves the scope for attempting some kind 
of synthesis across studies.

The development of formal methods for synthe-
sising HSUVs collected from multiple studies is at an 
early stage. Little is understood about the reliability 
of applying meta-analytic techniques to HSUVs data 
when there are so many sources of variability between 
studies. However, early attempts appear promising. 
With time, the amount of data available for such anal-
yses will increase, making the use of such techniques 
more viable. It is important to persist with formal 
synthesis methods in order to make the most of the 
data available and to better understand the reasons for 
 variations in values across studies.

The result of systematic reviews of HSUVs should 
be a public good made freely available to researchers 
around the world. Provided reviews are undertaken 
in a rigorous and systematic way, it should be possible 
to start to develop catalogues of values for different 
conditions and treatments. However, there will always 
be a concern that values will vary between coun-
tries owing to differences in the patient populations, 
accepted methods and patient valuations of the same 
states (e.g. there are now country-specific values set 
for the EQ-5D). Nonetheless, we believe there would 
be benefits from a wider sharing of these resources 
and for future reviews to build on past work.
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Introduction

The practice of conducting health economic  evaluations 
through decision analysis based on  secondary data 
sources has become wellestablished.1,2 However, it has 
been argued that economic analysis conducted through 
decision analysis is open to bias.3 This is evident from 
certain journals questioning the scientific rigour of 
decision analysis-based studies.4 Concerns over bias 
have been particularly pertinent to analysis funded by 
industry.5

For any decision model, the results are only as 
reliable as the model’s poorest data input. However, 
the extent to which this has a qualitative effect 
will depend on whether ‘poor’ evidence is used for 
 parameters that strongly influence the model results 
(i.e. key driver(s) in the model). Thus, hierarchies 
which outline the quality of data elements within 
economic evaluation, including decision models, are 
desirable as a means of improving the ‘evidence base’ 
of inputs used in such analyses. The adoption of such 
a hierarchy should help to limit the potential for bias.

In a review of health economic evaluations con-
ducted in the field of osteoporosis, all analyses were 
conducted using forms of decision modelling based 
on existing data. However, studies differed in their 
source of data inputs.6 For example, a number of 
the studies identified obtained their estimates of 

 effectiveness from single clinical trials rather than 
from systematic reviews of all available trials.

This chapter addresses three specific objectives. 
First, a hierarchy developed in the health care  context 
is presented. The hierarchy relates to five of the most 
common data elements within decision models 
for health economic evaluation: clinical effect size, 
 baseline clinical data, costs, resource use and utilities.

Second, the chapter highlights results from a review 
of decision models developed as part of the NHS 
Research and Development Health Technology Assess-
ment (HTA) programme between 1997 and 2003.7 The 
review applies the hierarchy to determine the quality 
of the sources of evidence used to parameterise the 
decision models. Finally, we demonstrate the impact of 
using alternative data sources on the results of a deci-
sion model developed to evaluate the cost-effectiveness 
of alendronate compared to no therapy in the treat-
ment of postmenopausal women with osteoporosis.

Different sources of data

Previous guidance
The hierarchy presented here was first developed by 
Coyle & Lee7 and was later adapted by Cooper and 
colleagues.8 The hierarchy relates to standards for the 
source of data inputs for health economic  analysis and 
ranks sources on a scale from 1  (highest  quality) to 
6 (lowest quality). The focus is on five common data 
elements: clinical effect sizes, baseline clinical data, 
resource use, unit costs, and utilities (see Table 9.1). 
Although there are a number of  quality  assessment 
tools for health economic evaluation (see also, inter 
alia, Chapters 2 and 10), none of these provides 
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Table 9.1 Hierarchies of data sources for health  economic analyses.

Rank Data Components

A Clinical effect sizes

1� Meta-analysis of RCTs with direct comparison between comparator therapies, measuring final outcomes
1 Single RCT with direct comparison between comparator therapies, measuring final outcomes
2� Meta-analysis of RCTs with direct  comparison between comparator  therapies, measuring surrogate outcomesa

Meta-analysis of placebo-controlled RCTs with similar trial populations, measuring final outcomes for each 
individual therapy 

2 Single RCT with direct comparison between comparator therapies, measuring surrogate outcomesa

Single placebo-controlled RCTs with similar trial populations, measuring final outcomes for each individual 
therapy

3� Meta-analysis of placebo-controlled RCTs with similar trial populations, measuring surrogate outcomesa

3 Single placebo-controlled RCTs with similar trial populations, measuring surrogate outcomesa for each 
individual therapy

4 Case –control or cohort studies
5 Non-analytic studies, for example, case reports, case series
6 Expert opinion

B Baseline clinical data

1 Case series or analysis of reliable administrative databases specifically conducted for the study covering 
patients solely from the jurisdiction of interest

2 Recent case series or analysis of reliable administrative databases covering patients solely from the jurisdiction 
of interest

3 Recent case series or analysis of reliable administrative databases covering patients solely from another 
jurisdiction

4 Old case series or analysis of reliable administrative databases. Estimates from RCTs
5 Estimates from previously published economic analyses: unsourced
6 Expert opinion

C Resource use

1 Prospective data collection or analysis of reliable administrative data from same jurisdiction for specific study
2 Recently published results of prospective data collection or recent analysis of reliable administrative data – 

same jurisdiction
3 Unsourced data from previous economic evaluations – same jurisdiction
4 Recently published results of prospective data collection or recent analysis of reliable administrative data  – 

different jurisdiction
5 Unsourced data from previous economic evaluation – different jurisdiction
6 Expert opinion

D Unit costs

1 Cost calculations based on reliable databases or data sources conducted for specific study – same jurisdiction
2 Recently published cost calculations based on reliable databases or data sources – same jurisdiction
3 Unsourced data from previous economic evaluation – same jurisdiction
4 Recently published cost calculations based on reliable databases or data sources – different jurisdiction
5 Unsourced data from previous economic evaluation – different jurisdiction
6 Expert opinion

Continued on p.108
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Table 9.1 Continued.

Rank Data Components

E Utilities

1 Direct utility assessment for the specific study from a sample:
a) of the general population
b) with knowledge of the disease(s) of interest
c) of patients with the disease(s) of interest

Indirect utility assessment from specific study from patient sample with disease(s) of interest: using tool 
validated for the patient population

2 Indirect utility assessment from a patient sample with disease(s) of interest; using a tool not validated for the 
patient population

3 Direct utility assessment from a previous study from a sample:
a) of the general population
b) with knowledge of the disease(s) of interest
c) of patients with the disease(s) of interest

Indirect utility assessment from previous study from patient sample with disease(s) of interest: using tool 
validated for the patient population

4 Unsourced utility data from previous study – method of elicitation unknown 
5 Patient preference values obtained from a visual analogue scale
6 Delphi panels, expert opinion

Adapted from Coyle & Lee and Cooper and colleagues.7,8

a Surrogate outcomes � an endpoint measured in lieu of some other so-called true endpoint (including survival at end of clinical trial as predictor 
of lifetime survival).

explicit guidance on the relative merits of alternative 
sources for data inputs to decision models.

Clinical effect sizes
For health economic analysis, the source of clini-
cal effect sizes of comparator treatments may be the 
most crucial data input. The hierarchy proposed for 
effect sizes follows previous hierarchies for clinical 
 evidence, which demonstrate clear support for evi-
dence  synthesis over individual randomised control-
led trials (RCTs) over observational studies and expert 
opinion, in assessing the relative quality of potential 
data sources for this data element.9 However, the hier-
archy also reflects that there can be many aspects of an 
RCT which may make it difficult to incorporate such 
data in economic analyses, such as the preponderance 
of placebo-controlled trials to evaluate drug therapies 
and the use of surrogate outcomes.

Baseline risks of clinical events
Characteristics of clinical trials, especially patient 
exclusion criteria, can lead to the incidence of  clinical 
events being very different from what would be 
 experienced in normal clinical practice. Clinical trial 
populations are often a select group of patients for 

which the incidence of events may be  substantially 
lower or higher than the norm. In addition, the 
design of trial protocols often influences the detec-
tion of clinical events, leading to an overestimate of 
their baseline incidence.

Given these concerns with trial-based data, the hier-
archy proposes that a preferred source for baseline risk 
data is likely to be the analysis of  good-quality admin-
istrative or epidemiological  databases. The question of 
what constitutes good-quality administrative data is 
less clear; but this is likely to involve considerations of 
risks of bias, accuracy and  generalisability to broader 
populations.

Event rates can vary by geographical and  political 
areas due to a number of factors, primarily because 
of the prevalence of risk factors (e.g. genetic 
 predisposition, diet, exercise, weather, availability of 
health care). Given this, bias may be introduced into 
analyses based on databases from different locations 
and thus the hierarchy reflects the need for data to be 
applicable to the jurisdiction of interest.

Resource use
In the measurement of resource use, major potential 
data sources include prospective data collection within 
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RCTs and observational studies, retrospective  analysis 
of RCTs and observational studies, and  analysis of 
 administrative databases. These sources can all be 
 considered valid. However, of more importance is 
whether the data obtained are applicable to the juris-
diction of interest. Because of the substantial differences 
between jurisdictions in terms of clinical practice and 
health care financing, it is often considered preferable (if 
not essential) that data sources from the geographical 
or political area to which the study relates are employed 
in analysis (for further discussions on various aspects 
of this issue, see, inter alia, Chapters 2, 3, 5, 10 and 13). 
Some analysts utilise data from previous studies or 
expert opinion in decision models. The latter may be 
seen as the least preferred source, primarily due to con-
cerns of accuracy and relevance. However, the former 
sources of data all have potential problems that need to 
be considered within each individual study.

Unit costs
In the measurement of unit costs, potential sources 
include prospective costing or analysis of  administrative 
databases. Either of these approaches, conducted spe-
cifically for the study in question, is considered the 
most reliable source of unit cost data. However, the 
unthinking use of  administrative  databases must be 
discouraged. Administrative  databases can provide 
good estimates of average costs associated with  health 
care resource use. In situations where changes in prac-
tice are likely to significantly affect resource provision, 
analysts must consider how closely these costs mirror 
true opportunity costs (see also, inter alia, Chapters 2, 
3 and 13).10

Unit cost data obtained for previous studies are 
the next preferred source, assuming they relate to the 
jurisdiction of interest, as the same contextual issues 
apply as for resource use (see also, inter alia, Chapters 
2, 3, 5, 10 and 13). The use of data from previous stud-
ies which do not provide adequate reporting of the 
source of unit cost data is the least preferred option.

Utilities
There is a lack of consensus over the preferred source 
of utility values to be used in economic analysis (see 
also Chapter 8). Such lack of consensus relates to 
the preferred tools for utility elicitation and the pre-
ferred source for the estimation of utility values.11,12 
Some commentators argue that applying direct utility 

elicitation techniques to patients with a particular 
condition provides the most relevant and accurate 
 representation of the quality of life  associated with 
a particular health state. Others argue that, as deci-
sions relating to  health care  provision are taken from 
the perspective of not knowing who will benefit from 
treatment, valuations should be obtained from the gen-
eral public. The latter can be obtained through patient 
responses to indirect  utility questionnaires or direct 
utility elicitation from the general public, based on pref-
erences for health state scenarios (see Chapter 8).

Given this lack of consensus, the proposed  hierarchy 
does not take a particular position within this debate. 
Rather, the hierarchy makes a  distinction in terms 
of appropriateness between the use of utilities from 
studies specifically designed for the  particular analy-
sis, utility estimates derived from previously published 
sources and those based on expert opinion. Clearly, if 
consensus were reached on this issue, further revision 
of the hierarchy would be required.

Review of published decision 
models

Methods
All decision models developed as part of NHS Research 
and Development Health Technology Assessment pro-
gramme reports published between 1997 and 2003 
were reviewed by one of the authors.7 The quality 
of evidence used to estimate model parameters was 
assessed using the hierarchy shown in Table 9.1. Within 
each of the data elements, there is the potential that 
data can be obtained from different sources of differ-
ent quality. Here, results are presented only in terms of 
the highest source of data quality.

Results
Forty-two decision models, considering both costs 
and effects, were identified from a total of 180 HTA 
reports published between 1997 and 2003. For certain 
studies, some of the data elements were not relevant: 
clinical event sizes (two out of 42) and utilities (17 
out of 42). For these elements, results are presented as 
a proportion of studies where they were relevant.

Table 9.2 presents the results of appraising these 
studies using the hierarchy shown in Table 9.1. It was 
difficult to ascertain the quality of sources used from 
many of the studies. The data source was described 
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clearly most often for unit costs (97.6%), clinical 
effect sizes (87.5%) and utilities (84.0%) parameters, 
but less often for baseline clinical data (73.8%) and 
resource use (57.1%) parameters.

The source of data was of higher quality (level 3 
or better) for costs (85.7%) and clinical effect sizes 
(70.0%) parameters, compared to baseline clini-
cal data (59.5%), resource use (31.0%) and utilities 
(48.0%) parameters.

Analysis of the impact of different 
sources of data

Methods
Analysis was conducted based on a previous deci-
sion model of the cost-effectiveness of alternative 
drug therapies for the treatment of osteoporosis.13 
Economic analysis was conducted using a Markov 
model based within an Excel spreadsheet. Results 
presented here relate to treatment with alendronate 
for women aged 65 years and over with a previous 
 osteoporosis-related fracture.

In the base model, the clinical effectiveness of 
treatment was assessed by estimating the associated 
relative risk reductions for hip, wrist and vertebral 
fractures based on a meta-analysis of all published 
RCTs. The baseline population risk of fracture was 
estimated through an analysis of administrative data-
bases for the Canadian province of Ontario. Cost 

data (combining resource use and unit costs) were 
obtained from a sample of patients treated in Canada. 
Health state utility values (HSUVs) were elicited from 
a group of osteoporotic women in Ottawa, Ontario, 
using a study conducted alongside the original eco-
nomic analysis.14

First, to assess the potential impact of using indi-
vidual trials rather than a meta-analysis, the analysis 
was repeated three times using effect sizes data col-
lected from each of three RCTs which provided rela-
tive risks for hip, wrist and vertebral fractures for 
alendronate.15–17 Second, to assess the impact of dif-
ferent sources of baseline risks of clinical events data 
on the results of analysis, analysis was repeated using 
event rates from non-Canadian cohort studies and 
from a UK economic study that used event rates from 
clinical trials.16,18–21

Third, to assess the impact of different sources of 
HSUVs data, analysis was repeated using utility values 
derived from a US study using direct methods and 
from a UK economic study which used hypothetical 
valuations based on indirect utility assessment.21,22 
Finally, to assess the impact of different sources of cost 
data, analysis was repeated using alternative estimates 
of costs from Canada and estimates from previous 
studies conducted in different jurisdictions, inflated 
and converted to 2000 Canadian dollars.21,23–27

Each of the above further analyses was conducted 
based on Monte Carlo simulation techniques using 

Table 9.2 Quality of data sources used in decision models.

Clinical effect size Baseline clinical data Resource use Costs Utilities

H
ie

ra
rc

hi
es

 o
f e

vi
d

en
ce

1� 16 (40.0%)

1  7 (17.5%) 1 (2.4%) 5 (11.9%) 1 (2.4%) 2 (8.0%)

2�  1 (2.5%)

2  3 (7.5%) 21 (50.0%) 8 (19.0%) 34 (81.0%) 1 (4.0%)

3�  1 (2.5%)

3  0 (0.0%) 3 (7.1%) 0 (0.0%) 1 (2.4%) 9 (36.0%)

4  4 (10.0%) 5 (11.9%) 3 (7.1%) 2 (4.8%) 6 (14.0%)

5  1 (2.5%) 0 (0.0%) 6 (14.3%) 3 (7.1%) 1 (2.0%)

6  2 (5.0%) 1 (2.4%) 2 (4.8%) 0 (0.0%) 2 (5.0%)

Unclear  5 (12.5%) 11 (26.2%) 18 (42.9%) 1 (2.4%) 4 (10.0%)
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Table 9.3 Cost per QALY based on different data sources.

Cost per QALY

Base case
(level 1�: clinical effects, level 1: 
utilities, level 2: costs, resource use 
and baseline clinical data)

$47,800

Clinical effect size 
Individual trial16 : level 1
Individual trial17 : level 1
Individual trial18 : level 1

$23,700
$37,200
$78,700

Baseline clinical data
Clinical trial17,26: level 4
Non-Canadian data21–24: level 3

$27,800
$154,600

Utility values
Non-Canadian data25: level 2
Expert opinion26: level 6

$46,300
$54,700

Alternative sources of cost data
Same jurisdiction27: level 2
Other jurisdiction26: level 4
Other jurisdiction28: level 4
Other jurisdiction29: level 4
Other jurisdiction30: level 4
Other jurisdiction31: level 4

$45,800
$51,800
$44,600
$51,500
$50,000
$48,300

Crystal Ball software, whereby 10,000 repeated  estimates 
of incremental costs and quality-adjusted life-year 
(QALYs) associated with alendronate were obtained 
from random sampling of the probability distributions 
for clinical effect sizes.28

Results
Table 9.3 presents estimates of the cost per QALY 
gained for alendronate from both the base model 
and from revised analyses that utilise the alternative 
sources of data described above. Results presented 
here are the ratio of the mean incremental costs to the 
mean incremental QALYs. Although not shown here, 
the degree of uncertainty around the incremental 
cost-effectiveness of alendronate was also presented 
using cost-effectiveness acceptability curves.29 Using 
the base model, the mean incremental cost per QALY 
gained was $47,800 CAN.

Estimates of the cost per QALY varied most when 
applying different data sources to estimate clinical effect 
sizes and baseline clinical events parameters. Based on 
the individual RCTs, the cost per QALY ranged from 
$23,700 to $78,700 CAN, compared to the mean esti-
mate from the meta-analysis of $47,800 CAN.

Analysis based on baseline clinical event rates from 
the clinical trial led to a mean cost per QALY gained 
figure of $27,800 CAN. Analysis based on non-
Canadian population databases estimated a mean 
cost per QALY of $154,600 CAN. Results were rela-
tively insensitive to changes in the source for utility 
values (a range of $46,300 to $54,700 CAN) and for 
costs (a range of $44,600 to $51,800 CAN).

Discussion

The potential to bias results of economic evaluation 
through the use of different sources of data has long 
been recognised. In this chapter we present a hierar-
chy relating to the quality of data sources employed 
in decision models for health economic evaluation.

A review of existing decision models illustrates that 
parameter estimates for such models are obtained 
from diverse sources of evidence, ranging from RCTs 
to expert opinion. The review identified concerns 
relating to both the reporting of data sources within 
decision models and the quality of these data sources. 
The development of the hierarchy should help decision 
modellers to improve this practice. For future stud-
ies, all potential sources for model parameters should 
be identified, quality assessed and, where applicable, 
pooled using explicit criteria and reproducible meth-
ods. Furthermore, given the poor degree of transpar-
ency within existing decision models, it is imperative 
that methods used to determining data sources adopted 
within a model should be reported explicitly.

The review was based on a small sample of health 
technology assessments produced in the UK. It may 
be that the conclusions drawn are not generalisable 
to other countries or to the peer-reviewed literature 
as a whole. However, the review does provide useful 
insights to the quality of data sources within economic 
studies that have undergone a rigorous review process.

The findings relating to the adoption of higher 
quality data for clinical effects and costs are  intuitive. 
For funding and licensing purposes, most  health 
care technologies require reasonable standard clini-
cal evidence prior to adoption. Similarly, over the 
last few years there has been an increase in the avail-
ability of good-quality cost data for use in economic 
evaluations. Conversely, the lack of data on resource 
use attributable to individual patients and HSUVs 
is a continued problem in the conduct of economic 
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 evaluation. Finally, the dearth of information and lack 
of grant funding opportunities to explore the epi-
demiology of disease to allow extrapolation beyond 
the time horizon of clinical trials are a major prob-
lem, not just for economic evaluation but for clinical 
research in general.

The example analysis relating to the decision model 
for osteoporosis highlights the potential  concern over 
adoption of data from less reliable sources. The anal-
ysis suggests that uncertainty regarding the appropri-
ate source of clinical data, be it effect sizes or baseline 
risks of clinical events, has most impact on the results 
of the analysis. Of particular concern is the high 
degree of impact on results of moving from a meta-
analysis of RCTs (level 1� evidence) to a single RCT 
(level 1 evidence). This suggests that concern over 
data quality may be greater for specific data elements, 
although which elements may vary by study.

Thus, although the hierarchy attempts to deter-
mine the quality of data within specific data elements, 
it may not be appropriate to assess the quality of data 
across data elements. The relative importance of 
good-quality data for specific parameters will be con-
tingent on the importance of that parameter within 
the decision model. Thus, the quality of relatively 
unimportant parameters may not be a major issue. 
This will be true both within data elements (e.g. dif-
ferent utility parameters may have different degrees of 
importance) and across data elements (e.g. treatment 
effects will be more important than unit costs). The 
relative importance of such parameters determines 
the importance of the quality of data inputs and can 
be assessed through standard methods.30

In some instances, only data corresponding to 
sources lower in the hierarchy may be available. In 
these circumstances, analysts should be certain that 
there are not higher quality sources available. If not, 
then the results should be interpreted bearing the 
quality of data sources in mind and appropriate 
methods for handling the uncertainty around such 
elements should be considered.

Often, multiple sources of evidence from different 
levels of the hierarchy will be available for each model 
parameter. Combining this evidence together is non-
trivial and there are concerns that the inclusion of 
poorer study designs will weaken the analysis through 
the introduction of biases. Equally difficult is pooling 
of estimates from studies which are from the same 

level of evidence but which provide widely different 
estimates. However, generalised evidence synthesis 
methods, which adjust for potential biases (i.e. down-
weight less rigorous and less relevant studies rather 
than omitting them all together), have been proposed 
in the statistics literature.31–34

As economists become more concerned with 
the applicability of their analyses, any initiatives to 
reduce accusations of bias should be welcomed. Thus, 
the adoption of the hierarchy proposed in this chap-
ter could in some way improve both the conduct of 
decision models for health economic evaluation and 
the review of such analyses, by promoting transpar-
ency and identifying the weakest aspects of the model 
for future work. Whilst decision models for health 
economic evaluation have been the exclusive focus of 
this chapter, the need for transparency and knowledge 
of limitations of analyses and data is not restricted to 
the health care context. Thus adaptation and further 
development of the proposed hierarchy for applica-
tions in other applied fields are to be encouraged.
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Introduction

In this chapter we describe the Grading of Recom-
mendations Assessment, Development and Evaluation 
(GRADE) approach to rating the quality of evidence 
and how the standard GRADE profile can capture 
both clinical evidence and data on the impact of 
interventions on resource use. Where estimates of 
costs or cost-effectiveness are obtained using some 
form of decision model, we have described a sepa-
rate summary table that may be used to report these 
types of evidence alongside a GRADE profile. This 
‘Economic Evidence Profile’ has been recommended 
for use in National Institute for Health and Clinical 
Excellence (NICE) clinical guidelines in England. 
These approaches were developed to inform  health 
care decisions, but they could plausibly be adapted 
for use in other areas of public policy, such as social 
welfare, education and criminal justice.

Economic evidence in clinical 
recommendations

Identifying the optimal allocation of available 
resources in order to maximise population health 
gains has been and continues to be a key challenge 

for health care systems. One of the main perceived 
drivers of rising health care expenditure has been 
the rapid pace of innovation in medical technolo-
gies.1 Throughout the world, there is an increas-
ing emphasis on instruments to determine value for 
money when adopting interventions and medical 
technologies.

Summarising the literature in order to produce 
 recommendations for clinical practice is an important 
part of the process.2 The health sciences community 
has reduced the bias and imprecision of traditional 
literature summaries and their associated recommen-
dations through the development of criteria for both 
systematic reviews and practice guidelines.3,4

In 1979, the Canadian Task Force on the Periodic 
Health Examination made one of the first efforts to 
specify the strength of practice recommendations.5 
This group classified the quality of evidence of the 
benefit of interventions into one of four categories 
based on the quality of individual study designs. 
Their classification of the strength of their recom-
mendations was based on the quality of the underly-
ing evidence.2

Given the increased awareness of the importance of 
evaluating value for money in health care, there has 
been growth in the number of published economic 
evaluations in recent years.6 However, the question of 
whether guideline developers should include resource 
use or costs as a criterion in their decision making 
has been controversial. In 1991, the Committee on 
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Clinical Practice Guidelines in the USA concluded 
that while guidelines should always include informa-
tion on the costs as well as health effects of alternative 
interventions, recommendations need not always be 
based on formal judgements of cost-effectiveness.7

However, guideline developers around the world 
take different positions on the role of evidence on 
resource use, cost and cost-effectiveness in guideline 
decision making. Only a small proportion of pub-
lished clinical guidelines have incorporated economic 
analysis and methodological approaches vary, some 
developing a new decision model, some presenting a 
synthesis of previous economic evaluations and some 
presenting budget impact evaluation.8,9

The new GRADE system

In 2004 the GRADE system was introduced to grade 
evidence and recommendations.10 The World Health 
Organization (WHO), the American College of 
Physicians, the American Thoracic Society, UpToDate 
and the Cochrane Collaboration are amongst the 
more than 30 organisations that have adopted 
GRADE. The GRADE website is available from: www.
gradeworkinggroup.org.

It is argued that GRADE has advantages over pre-
vious rating systems. For example, there is an explicit 
evaluation of the importance of outcomes resulting 
from alternative management strategies. In addition, 
there are explicit, comprehensive criteria for down-
grading and upgrading the quality of evidence. The 
GRADE approach can be used when undertaking sys-
tematic reviews and health technology assessments, as 
well as developing guidelines.11

This new rating system focuses on grading the 
quality of evidence and the strength of recommenda-
tions derived from that evidence base. In the context 
of making recommendations, the quality of evidence 
is defined as the extent to which confidence in an 
estimate of effect is adequate to support recommen-
dations. The strength of a recommendation indicates 
the extent to which one can be confident that adher-
ence to the recommendation will do more good than 
harm.

As in a standard systematic review, the application 
of GRADE requires that initially a clinical question is 
defined in terms of the PICO framework (see, inter 
alia, Chapters 3 and 7). Outcomes are classified as 

either ‘critical’ or ‘important but not critical’: this 
judgement may be context specific (see also, inter alia, 
Chapters 3, 5 and 13). A systematic review is used as 
the basis for judgements about the quality of evidence 
and estimates of effect for each outcome.11

The first step in assessing the quality of evidence is 
to use explicit criteria to judge the risk of bias (study 
limitations) for each important outcome.11 The next 
step is to use explicit criteria to rate the quality of evi-
dence across studies for each outcome, as the quality 
may differ from one outcome to another both within 
and across studies. The final step is to use explicit 
criteria to assess the overall quality of evidence for 
a recommendation across all the outcomes that are 
considered critical for a decision.

To achieve transparency and simplicity, the 
GRADE system classifies the quality of evidence 
using one of four levels: high, moderate, low and very 
low.12 Evidence based on randomised controlled tri-
als (RCTs) begins as high-quality evidence, but the 
level of confidence in it may be decreased for several 
reasons, including study limitations (risk of bias), 
inconsistency of results, indirectness of evidence, 
imprecision and publication bias. The latter terms, 
developed for clinical evidence, can be applied, with 
some adaptation, to estimates of resource use and 
costs obtained from clinical studies, as discussed in 
the following section.

Although observational studies (e.g. cohort and 
case–control studies) start with a ‘low-quality’ rat-
ing, grading upwards may be warranted if the mag-
nitude of the treatment effect is very large, if there 
is evidence of a dose–response relationship or if all 
plausible biases would decrease the magnitude of an 
apparent treatment effect.

After grading the quality of evidence, guideline 
developers consider the direction and strength of 
recommendation. The GRADE system offers two 
grades of recommendations: ‘strong’ and ‘weak’.13 
When the desirable effects of an intervention clearly 
outweigh the undesirable effects, or clearly do not, 
guideline panels offer strong recommendations. On 
the other hand, when the trade-offs are less certain, 
either because of low-quality evidence or because evi-
dence suggests that desirable and undesirable effects 
are closely balanced, weak recommendations are war-
ranted. The implications of strong and weak recom-
mendations are summarised in Table 10.1.
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In addition to the quality of the evidence, sev-
eral other factors affect whether recommendations 
are strong or weak, including uncertainty about the 
balance between desirable and undesirable effects, 
uncertainty or variability in patients’ values and pref-
erences, and if the intervention represents a wise use 
of resources.13

The evidence table is a key tool for summarising a 
body of evidence, displaying the information about 
main outcomes for a given health care question in a 
tabular format. Different layouts of evidence tables 
are available, including the GRADE Evidence Profile 
and Summary of Findings tables. The former con-
tains detailed information about the quality of evi-
dence and the summary of findings for each of the 
included outcomes. The latter provides more focused 
information regarding the results of the available evi-
dence for each important outcome in a quick and 
accessible format.14

The GRADE approach to economic 
evidence

GRADE recognises that balance sheets are one way 
of helping decision makers to explicitly consider 
resource use along with other outcomes when mak-
ing recommendations.15 The aim of a balance sheet 
is to help decision makers to develop an accurate 
understanding of the important consequences of 
the options being compared, including resource 
use.16 Balance sheets present ‘raw information’ to 
which decision makers can apply their own judge-
ments about the trade-offs between health benefits, 
harms and use of resources. Economic evaluations 
have some advantages over balance sheets; use of full 
economic evaluation, in particular decision models, 
should be considered when decisions involve multi-
ple important outcomes and resource consequences 
over long periods of time, ‘offering the analyst a flex-
ible and timely framework for analysis, . . . aiming to 
forecast and/or predict events where little or no data 
exist’.17

GRADE recommends that Evidence Profiles 
(a specific form of balance sheet) should be con-
structed to inform recommendations whether or not 
a formal economic evaluation (including trial-based 
economic evaluations and decision models) is used, 
in order to ensure decision makers’ understanding 
and appraisal of the quality of key estimates used 
in an economic evaluation.16 GRADE also recom-
mends that important differences in resource use 
and costs should be included in Evidence Profiles 
along with other important outcomes.18 If a deci-
sion model is used in the recommendation process, 
it should be transparent and take into considera-
tion the critical outcomes included in the Evidence 
Profile.19 However, the GRADE approach excludes 
evidence derived from decision models (although 
in the UK, NICE has developed an approach to 
presenting modelled economic evidence alongside 
GRADE Evidence Profiles – see ‘Grading clinical and 
economic evidence in NICE guidelines’, below). The 
primary reasons for this exclusion are that decision 
models synthesise health and resource use informa-
tion derived from primary sources that may already 
summarised in the Evidence Profile and because 
they synthesise evidence of varying quality and 
assumptions.

Table 10.1 Implications of recommendations. Adapted 
from Guyatt et al., 2008.13

The implications 
of a strong 
recommendation are:

The implications 
of a weak 
recommendation are:

For 
patients

Most people in your 
situation would want 
the recommended 
course of action and 
only a small proportion 
would not; request 
discussion if the 
intervention is not 
offered

Most people in your 
situation would want 
the recommended 
course of action, but 
many would not

For 
clinicians

Most patients 
should receive the 
recommended 
course of action

You should recognise 
that different choices 
will be appropriate for 
different patients and 
that you must help 
each patient to arrive 
at a management 
decision consistent 
with her or his values 
and preferences

For policy 
makers

The recommendation 
can be adopted as 
a policy in most 
situations

Policy making will 
require substantial 
debate and 
involvement of many 
stakeholders
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The key steps in considering resource use when 
making recommendations within the GRADE 
approach are:

identification of types of resource use and costs 
that are potentially important and which may dif-
fer between alternative treatment options (these 
resources/costs are context specific)
finding evidence of the differences in levels of iden-
tified types of resource use between the options 
compared
appraising the quality of the evidence
valuing the resources used in monetary terms for 
the specific setting for which recommendations are 
being made.

Judgements on which types of resource use are impor-
tant are in part predicated on the viewpoint(s) or 
analytic perspective(s) being considered in the recom-
mendations being made (see also, inter alia, Chapter 3). 
The analytic perspective(s) should be clearly stated and 
appropriate for the guideline developer. Some guideline 
developers may adopt the perspective of the payer, while 
others may wish to consider a broader range of resource 
impacts. In the economic Evidence Profile presented in 
Table 10.2, we adopted a societal perspective in a com-
parison of two opioid maintenance treatments. In this 
example, resource use associated with the impacts of 
criminal behaviour was considered to be an impor-
tant economic outcome, even though the costs of these 
resources are incurred outside the health care system.

For each recommendation, only important 
resource use and costs should be included. We suggest 
doing this in two steps.
1.  As for health outcomes, consider whether over-

all resource use is likely to be important for the 
recommendation.

2.  If evidence on resource use is likely to be impor-
tant for decision making, consider specific types of 
resource use and their relative impact on the cost 
difference between the interventions (i.e. decide 
on which should be included in a Summary of 
Findings table because they are critical to a deci-
sion). This judgement about main resource items 
that are likely to drive the cost difference can be 
difficult to make, but is an essential first step in 
any economic evaluation.

Within GRADE, as with health outcomes, resources 
should be classified as either critical or important but 
not critical to a decision.11

•

•

•
•

It is also necessary to decide in advance on the 
relevant time horizon for resource use outcomes. 
Decision makers may be concerned about longer-
term resource use, although only short-term infor-
mation may be available. Under these circumstances, 
short-term data may provide convincing (high- or 
moderate-quality) evidence for longer-term out-
comes, even though it is indirect, or they may provide 
low- (or even very low-) quality evidence if there is 
substantial uncertainty about whether the long-term 
outcomes would be the same as short-term outcomes, 
or substantially different. For example, in chronic 
diseases we could have only short-term studies, pro-
viding indirect evidence of long-term outcomes. 
Alternatively, it is possible to indicate in an Evidence 
Profile that no evidence was found for longer-term 
outcomes.

Some outcomes, such as hospitalizations or days 
in hospital, can be considered as both patient-impor-
tant in their own right and as an important compo-
nent of resource use. For example, an RCT evaluating 
the effectiveness of a humanised respiratory syncy-
tial virus monoclonal antibody on viral infections in 
high-risk infants used hospitalisation as a primary 
clinical outcome.20 This outcome should also be 
considered in an Evidence Profile as a component of 
resource use.

Resource use and cost data can be found in sys-
tematic reviews, randomised trials and observa-
tional studies. They may be published in or 
separately from reports of clinical studies. The use 
of resources in a specific setting can be retrieved 
from national or local administrative databases, 
such as drug use from prescription databases or 
hospitalisations from hospital databases. Prospective 
data collection or analysis of reliable administrative 
databases for a specific study is posited as the most 
reliable source of data on resource use (see also 
Chapter 9).21 Resource use should be presented in 
natural units, such as the number of clinician visits 
or hospitalisations. When only aggregated cost data 
are reported (i.e. the final results obtained from 
multiplying quantities of each item of resource use 
by its ‘per-unit cost’), attempts should be made to 
collect further information regarding the data com-
ponents underpinning aggregated cost data (i.e. 
quantities of resource use and their unit costs) from 
the investigators.
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In our example (Table 10.2), information about 
health outcomes came from a systematic review.22 In 
considering the relative importance of outcomes, over-
all resource use was considered to be important. In the 
next step, drugs, other health care costs and crime costs 
were identified as important specific resource use and 
costs. Travel costs were not considered important on 
the basis of the magnitude of their costs (i.e. they were 
unlikely to make a sizeable contribution to the over-
all cost difference between the interventions) and 
were therefore excluded from the Evidence Profile. 
Two studies provided evidence for the included out-
comes.23,24 Criminal behaviour was considered both 
as a clinically important outcome and as having an 
important overall impact on resource use and costs, as 
well as on specific types of resource use and costs (e.g. 
those associated with, inter alia, victimisation, polic-
ing, courts and incarceration).

Changes in the productivity of patients may be 
important. However, there is substantial controversy 
regarding the optimal methods to measure and value 
changes in productivity.17 Along with others, we 
suggest that changes in productivity should be con-
sidered as a component of the value of changes in 
health status and therefore should only be included in 
Evidence Profiles as a health outcome, not as a com-
ponent of resource use.25

When a recommendation is made in a specific 
context, attaching appropriate monetary values to 
resource use can help decision makers to value dif-
ferent items of resource use consistently and appro-
priately. In principle, the values should reflect 
opportunity costs, which are likely to be specific to 
the setting in which the option is implemented (see 
also, inter alia, Chapters 1 and 3).26 Cost calculations 
based on reliable databases or data from a specific 
study in the same jurisdiction are posited as the most 
reliable source of data on costs (see also Chapter 9).21

Monetary valuation of resource use should there-
fore be made using data specific to the context of a 
recommendation (i.e. utilising locally applicable unit 
costs), which should be reported separately from 
aggregated cost data in the guideline. However, if 
locally applicable unit costs are not available, tech-
niques based on purchasing power parity (PPP) 
exchange rates and/or inflation factors could be used 
to adjust unit cost data obtained from other localities 
with similar health systems.27

Discounting is used in economic evaluations to 
adjust for social or individual preferences over the 
timing of costs and health benefits. GRADE recom-
mends that resource quantities and health outcomes 
should be reported in Evidence Profiles in their 
undiscounted form. If resources and costs are dis-
counted, the data used to calculate discounted costs – 
including quantities of all types of resource use, unit 
costs and the discount rate – should be reported, if 
available. This will enable decision makers and guide-
line developers to adapt the cost estimates for their 
locality.

The quality of evidence on resource use should 
also be reported. There are more than 20 published 
checklists and instruments for assessing the quality of 
health economic analyses. However, none is specifi-
cally constructed to assess the quality of evidence as 
defined by GRADE. GRADE recommends that the 
quality of evidence should be appraised explicitly for 
each important resource use outcome using the same 
criteria as for health outcomes. Judgements about the 
quality of evidence should be based, as far as possible, 
on estimates of resource use rather than on estimates 
of the aggregated costs of those resources. As with 
health outcomes, only critical resource use outcomes 
should be taken into account in determining the 
overall quality of evidence across such outcomes.16

As with health outcomes, evidence on resource use 
collected from randomised trials starts at high quality 
and evidence collected from observational studies starts 
at low quality. Observational data can be upgraded 
using the same criteria as for health outcomes, and 
evidence from randomised trials can be downgraded 
based on the same five criteria: study limitations (risks 
of bias), inconsistency of results, indirectness of evi-
dence, imprecision and reporting bias.11

Study limitations (risks of bias)
GRADE judges that study limitations (risks of bias) 
for resource use outcomes are similar to those for 
health outcomes (see Box 10.1), and they can be eval-
uated using a risk of bias tool.28

Non-random allocation or inadequate allocation 
concealment can result in selection bias and impor-
tant differences, for example, in disease severity, 
requiring more use of resources.18

Effective blinding ensures that each treatment 
group receives a similar amount of attention, 

•

•
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ancillary treatment and diagnostic investigations. 
Risk of bias can be high for some outcomes and 
low for others, when there is a lack of blinding. 
Knowledge of treatment assignments may affect 
resource use.
Incomplete outcome data can bias estimates of 
resource use. If resource use data are missing in both 
treatment groups, but reasons for missing data are 
both reported and balanced across groups, the risk of 
bias is likely to be low.
As for health outcomes, adherence to the intention-
to-treat principle is necessary to maintain prognos-
tic balance.
Ideally, there should be comparable resource data 
for an adequate follow-up period for the groups 
being compared. Sometimes, however, resource 
use is not measured for the entire follow-up 
period, but extrapolated from more time-lim-
ited measurements. As with sampling patients, 

•

•

•

 sampling time periods will introduce a risk of bias 
unless there is reason to believe that resource use 
will be stable over time (e.g. for long-term chronic 
diseases).
Resource use data can be collected directly from 
patients, in which case there is a risk of errors and/
or recall bias, especially if the recall period is rela-
tively long and detailed information is requested.29 
Validation of self-reported data can reduce the risk 
of recall bias. For example, in a study of care for ter-
minally ill patients, data regarding the use of health 
services were reported by patients and confirmed by 
providers.30

Inconsistency of results
As for clinical outcomes, consistency of results is 
likely to be important also for resource use and this 
should be measured using magnitude and direction of 
the difference in resource use and costs.12 Variations 
can be expected if there are different patterns of 
resource use in the settings where studies were con-
ducted or differences in populations or interventions 
(see also, inter alia, Chapters 3, 5 and 13). When vari-
ability exists but investigators fail to identify a plau-
sible explanation, the quality of evidence decreases. 
Judgements about the consistency of estimates of 
resource use can be difficult due to poor reporting of 
study methods and results, including lack of discus-
sion of study results in the context of the results of 
previous studies.

Indirectness of evidence
For clinical outcomes, guideline developers face two 
types of indirectness of evidence. The first occurs 
when we have no head-to-head comparisons of two 
different interventions. The second includes differ-
ences between the population(s), intervention(s), 
comparator(s) to the intervention, and/or outcome(s) 
of interest (PICO).12 Generally, directness of evidence 
is likely to be important for resource consequences. 
As a consequence of variations in patterns of resource 
use across settings (see also, inter alia, Chapters 3, 5 
and 13), guideline developers will frequently choose 
to focus on the evidence that is most direct, rather 
than on an average across different settings. Other 
indirectness criteria for resource use and costs may 
result from differences in providers. For example, 
teaching and research-based hospitals have higher 

•

Box 10.1 GRADE criteria to 
evaluate quality of economic 
evidence
1. Study limitations (risk of bias)

 Non-random allocation
 Inadequate allocation concealment
 Inadequate blinding
 Incomplete outcome data 
  Per protocol instead of an intention-to-treat 
analysis

  Patient self-reported data with a long recall 
period

2.  Inconsistency of results (estimates of resource use)
3. Indirectness of evidence

  Different populations, including different providers 
or settings (e.g. teaching vs community hospitals)

  Different interventions or comparisons, includ-
ing older studies (e.g. changes in the use of 
technologies)

 Indirect (surrogate) outcomes, including:
 Inappropriate unit cost data
 Inadequate follow-up period
  Indirect comparisons (i.e. comparisons between 
studies)

4. Imprecision
5. Publication bias

•
•
•
•
•

•

•

•

•
•
•
•
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costs relative to non-teaching hospitals.31 Evidence 
from older studies may be indirect due to changes in 
the use of technologies and innovations in health care 
(e.g. decreasing prices for generic drugs could change 
prescribing patterns).

Imprecision
As for health outcomes, imprecision can lower the 
quality of evidence for resource use outcomes. Because 
of variability in health care resource use between 
patients (for example, some patients use exceptional 
amounts of costly services), larger sample sizes may be 
required to ensure that studies are adequately powered 
to detect differences in resource use between treat-
ment groups, compared to health outcomes.32

Publication bias
As with clinical studies, there is a risk of publica-
tion bias (and/or other forms of reporting bias) with 
respect to economic studies.33

Key points in considering resource implications 
when applying the GRADE approach are summarised 
in Box 10.2.

Table 10.3 is a Summary of Findings table for the 
comparison of buprenorphine and methadone for 
opioid maintenance treatment. Estimates of effect 
and the quality of evidence are summarised for each 
critical outcome. Resource use and cost outcomes 
for which there is very low-quality evidence, such as 
crime costs, were not included in this table, but were 
included in the Evidence Profile (see Table 10.2). In 
our example there is little or no difference in health 
outcomes between buprenorphine and methadone, 
and buprenorphine costs more. A GRADE Summary 
of Findings table, such as Table 10.3, facilitates trans-
parent decision-making processes that take account 
of important health outcomes and resource conse-
quences, and the quality of evidence for these.

Grading clinical and economic 
evidence in NICE clinical 
guidelines

The NICE clinical guideline programme
Cost-effectiveness is a core element of decision mak-
ing in NICE clinical guidelines, alongside evidence 
of effectiveness and other key social values.34,35 The 
methods and processes employed by NICE and its 
National Collaborating Centres (NCCs) are described 
in detail in the Guidelines Manual.36 To summarise 
these briefly, once a topic is referred to NICE, an NCC 
is commissioned to develop the guideline. A guideline 
development group (GDG) is convened, comprising 
health care professionals, patient and carer representa-
tives and a technical team, which includes a health 
economist. The economist assists the GDG by review-
ing relevant published economic evidence and devel-
oping decision models for selected topics. In effect, 
NICE guidelines use a combination of published lit-
erature, balance sheets and decision models to assess 
the cost-effectiveness of their recommendations.

NICE and the GRADE approach
The GRADE system for rating the quality of clini-
cal evidence and for presenting it in the form of an 
Evidence Profile is being introduced into the NICE 
guidelines programme. Although NICE is not adopt-
ing the GRADE approach for classifying the ‘strength’ 
of recommendations, it is using an alternative method 
of wording guideline recommendations to reflect its 
own general principles of decision making.37

Box 10.2 Key points in 
considering resource implications 
using the GRADE approach16

  Only important resource use should be included in 
an evidence profile.

  Evidence must be found providing an estimate of 
the difference in resource use resulting from the 
implementation of the intervention between the 
intervention and the comparison group. 

 Resource use should be presented in natural units.
  The quality of evidence should be appraised 
explicitly for each important resource consequence 
using the same criteria as for health outcomes 
(with focus on resources and costs).

  Evidence profiles should be constructed to inform 
recommendations whether or not an economic 
model is used. 

  If an economic model is used in making the rec-
ommendation, it should be transparent, com-
prehensive and take into consideration the same 
outcomes included in the evidence profile.

•

•

•
•

•

•
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Table 10.3 Example of Summary of Findings table.
Question: Should buprenorphine maintenance flexible doses versus methadone maintenance flexible doses be used for 
opioid maintenance treatment?
Patient or population: Opiate dependants
Setting: Outpatients in USA, Australia, Austria, Switzerland, UK
Intervention : Maintenance flexible doses buprenorphine
Comparison: Maintenance flexible doses methadone

Outcomes Illustrative comparative risks (95% CI) Relative 
effect 
(95% CI)

No. of 
participants 
(studies)

Quality 
of the 
evidence

Comments

Assumed risk Corresponding risk

methadone buprenorphine

Clinical outcomes (12)

Retention in 
treatment

63 per 1001 52 per 100
(45–60)

RR 0.82
(0.72–0.94)

976
 (7)

High Length of follow-up: 
6–48 weeks

Use of opiate 
during the 
treatment2

The average difference in 
standard deviations  for the 
mean number of morphine-
positive urinalyses in the 
intervention group was 0.12 
lower (�0.26 to � 0.02)

837
 (6)

High Data based on 
morphine urinalysis; 
only SMD is 
provided
Interpretation: little 
or no difference

Use of cocaine  
during the 
treatment2

The average difference in 
standard deviations  for the 
mean number of cocaine-
positive urinalyses in the 
intervention group was 0.11 
lower (�0.03 to � 0.25)

– 779
 (5)

High Data based on 
urinalysis; SMD is 
provided
Interpretation: little 
or no difference

Use of 
benzodiazepine 
during the 
treatment2

The average difference 
in standard deviations  
for the mean number of 
benzodiazepine-positive 
urinalyses in the intervention 
group was 0.11 lower (�0.04 
to � 0.26)

– 669
 (4)

High Data based on 
urinalysis; SMD is 
provided
Interpretation: little 
or no difference

Criminal 
behaviour2,3

The average difference in 
standard deviations of the 
mean criminal activity score 
in the intervention group was 
0.14 lower (�0.41 to � 0.14)

– 212
 (1)

Moderate Criminal activity 
as measured by 
self-report
Interpretation: little 
or no difference

Resource use4

Drugs5 57 mg daily
37 AU $ every 
6 months

11 mg daily
422 AU $ more per patient
every 6 months

405
 (1)

Moderate Drug and dispensing 
fee

Other health care 
costs5

1378 AU $ 
every 6 months

108 AU $ less per patient
every 6 months

405
 (1)

Moderate Staff time, diagnostic 
and facilities costs

1 Mean control group values.
2  A standardized mean difference was calculated for continuous outcomes (urine results, self-reported heroin use and criminal activity). The 

urine data are presented as a continuous outcome measure but are based on data requested directly from authors. This was necessary as 
urine results in the literature are routinely reported as the percentage of urine samples collected per treatment group that were positive or 
negative for a given drug (e.g. heroin) across the study period. This “count data” is not compatible with the analyzable data fields in RevMan 
(i.e. continuous, dichotomous, individual patient data). Based on advice provided by Cochrane statisticians, we asked authors to calculate 
the number of positive urines for each patient in each treatment group and derive a mean number of positive urines with a standard deviation, 
allowing for analysis of urine results as continuous data. 

3 Criminal  activity measured on a scale (Opiate Treatment Index) from 0, no criminal activity,  to 16, daily criminal activity in all items.22

4 Crime costs were not presented because of very low quality.
5 Costs expressed in AU S (1999).
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As stated earlier in this chapter, the GRADE 
approach excludes evidence derived from results of 
decision models from Evidence Profiles and Summary 
of Findings tables, but such estimates are a routine 
input to decision making in NICE guidelines. Indeed, 
decision modelling is ubiquitous if it is an aim to 
assess long-term costs and health outcomes from, 
inevitably limited, trial and epidemiological data.38 
Therefore, economists working in the NICE guideline 
programme have developed an approach for present-
ing modelled economic evidence alongside GRADE 
profiles of clinical evidence. This is intended to assist 
GDGs in weighing up the broad balance of benefits, 
harms and costs, and to provide a clearer depiction of 
the clinical and economic rationale underlying their 
recommendations.

The following sections describe the format for the 
NICE Economic Evidence Profile and its underpin-
ning logic. A case study is presented from a NICE 
guideline to illustrate the use of such profiles. This is 
followed by a discussion of some of the practical and 
conceptual challenges that remain.

Format of the Economic Evidence Profile
One key difference between clinical and economic 
evidence is that there are currently no agreed-upon 
methods for pooling the results of decision models 
(and/or other economic evaluations) using meta-
analysis or other quantitative evidence synthesis 
methods.33 Economic evidence may be obtained 
from published sources or from a new analysis (often 
a decision model) developed specifically for the 
guideline.

A new analysis, reflecting the best available clini-
cal and economic evidence and the specific guide-
line context, will generally supersede published 
studies, in which case the corresponding Economic 
Evidence Profile need only contain one row, to sum-
marise the quality and findings of this new decision 
model. Similarly, when a single published analysis 
is used to inform the GDG decision (for example, 
when a recent Health Technology Assessment (HTA) 
report is available, which includes a decision model 
or other economic evaluation covering the popula-
tion of interest), this is also presented in one row of 
the Economic Evidence Profile. However, sometimes 
a guideline panel may wish to compare the results 
of more than one published decision model or of 

different versions of their own decision model, for 
example to evaluate the impact on results of differ-
ent model structures or scenarios. In these circum-
stances, each study is presented in a separate row 
of the Economic Evidence Profile (see example in 
Table 10.4).

Quality assessment
As with clinical evidence, it is important to appraise 
the quality of economic evaluations (including deci-
sion models) before they are used to inform guide-
line decisions. As described earlier in this chapter, 
the GRADE Evidence Profile contains five main 
quality criteria. Some of these are redundant or 
inappropriate for modelled estimates. For example, 
there is no clear hierarchy of study design for eco-
nomic evaluations: an analysis conducted alongside 
a single randomised trial is not necessarily superior 
or inferior to a decision model utilising data col-
lected from various sources (see, inter alia, chapters 
3, 7 and 9). Also, in the NICE approach to con-
structing an Economic Evidence Profile, there is no 
need to include ‘consistency’ as a separate criterion 
as in the GRADE approach, since if two or more 
economic evaluations are included, they will be 
reported separately.

The quality of economic evaluations can therefore 
be simplified into two main dimensions: applicabil-
ity to the decision context (part of the directness cri-
terion in GRADE) and the methodological quality of 
the evaluation performed (part of the study limita-
tions criterion in GRADE). This approach is broadly 
consistent with earlier advice on the evaluation of 
economic evidence in Australian clinical guidelines, 
and recommendations made in methods guidance 
produced by the Campbell & Cochrane Economic 
Methods Group.33,39

There is currently no clear basis for merging these 
dimensions to provide an overall quality rating. 
Instead, the NICE guideline panel is asked to consider 
both the applicability and methodological quality 
(study limitations; risks of bias) of studies included 
in the Economic Evidence Profile. Each of these two 
dimensions is described below. Any additional infor-
mation considered important to help inform the 
panel’s deliberations can be provided in an ‘other 
comments’ column of the profile.
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Applicability
The relevance of an economic evaluation to a guide-
line decision depends on:

whether it directly addresses the same clinical ques-
tion (defined by the population, intervention and 
comparator of interest)
whether the results can be reliably transferred to, or 
generalised within, the health care system of interest 
(the UK National Health Service (NHS) in the case 
of NICE)
whether the analysis reflects the correct decision-
making framework (for NICE guidelines, this is 
specified in the NICE ‘reference case’ and Social 
Value Judgements criteria).40,41

•

•

•

NICE has developed a checklist to help NCC health 
economists to assess the applicability of economic 
evidence (see Figure 10.1). In Appendix H of the 
NICE Guidelines Manual, this checklist is accom-
panied by extensive notes giving guidance on each 
criterion.36

An overall judgement on applicability is summa-
rised in the Economic Evidence Profile using one of 
three classifications.
1.  Directly applicable – the study meets all applicabil-

ity criteria, or fails to meet one or more criteria 
but this is unlikely to change the conclusions about 
cost-effectiveness.

Figure 10.1 NICE applicability checklist: economic evaluations. See Appendix H of the NICE Guidelines Manual.36

Study identification
Including author, title, reference, year of publication

Guideline topic: Question no:

Checklist completed by:

Section 1: Applicability (relevance to specific guideline review 
question(s) and the NICE reference casea)
This checklist should be used first to filter out irrelevant studies.

Yes/Partly/No/
Unclear /NA

Comments

1.1 Is the study population appropriate for the guideline?

1.2 Are the interventions appropriate for the guideline?

1.3  Is the health care system in which the study was conducted sufficiently 
similar to the current UK NHS context?

1.4  Are costs measured from the NHS and personal social services (PSS) 
perspective?

1.5 Are all direct health effects on individuals included?

1.6 Are both costs and health effects discounted at an annual rate of 3.5%?

1.7  Is the value of health effects expressed in terms of quality-adjusted life-
years (QALYs)?

1.8  Are changes in health-related quality of life (HRQL) reported directly from 
patients and/or carers?

1.9  Is the valuation of changes in HRQL (utilities) obtained from a representative 
sample of the general public?

10.10  Overall judgement: Directly applicable/Partially applicable/Not applicable
There is no need to use section 2 of the checklist if the study is considered ‘not applicable’.

Other comments: 

aAs detailed in the NICE Guide to the Methods of Technology Appraisal, Box 5.1 (page 30).37 Section 5.2.3 of the guide states: ‘There may be 
important barriers to applying reference-case methods. In these cases, the reasons for a failure to meet the reference case should be clearly 
specified and justified, and the likely implications should, as far as possible, be quantified.’
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2.  Partially applicable – the study fails to meet one or 
more applicability criteria, and this could change 
the conclusions about cost-effectiveness.

3.  Not applicable –  the study fails to meet one or 
more of the applicability criteria and this is likely 
to change the conclusions about cost-effectiveness. 
Such studies would be excluded from further con-
sideration and there is no need to continue with 
the quality assessment.

It should be noted that this overall judgement is not 
straightforward, in part because there is currently no 
objective ‘measure’ to inform the specific judgement 
as to whether failure to meet one or more criteria is 
likely (or unlikely) to change conclusions about cost-
effectiveness. In practice, the checklist and guidance 
notes are used to help guide judgements on each 
applicability criterion and health economists are 
encouraged to include justifications of their over-
all judgement within summaries of each individual 
study, presented in the main text of the guideline.

Study limitations
As noted earlier in this chapter, there are many pub-
lished checklists and scales for assessing the qual-
ity of reporting and conduct of published economic 
evaluations.41–62 Whilst there are differences between 
published checklists in the dimensions of quality and 
reporting covered, arguably all essentially build on a 
set of principles first proposed by Drummond and 
colleagues to underpin ‘Guidelines for authors and 
peer reviewers of economic submissions to the British 
Medical Journal’ (BMJ checklist).45 Additional criteria 
and instruments have been proposed for assessment 
of decision models.19,63-66 Most of these instruments 
were developed with little or no  validation. However, 
two recent initiatives have taken a more formal 
approach to development and testing: the Consensus 
on Health Economic Criteria (CHEC) and Quality of 
Health Economic Studies (QHES) projects.41,44,46,67,68 
The Campbell & Cochrane Economic Methods Group 
currently recommends use of either the CHEC or 
BMJ checklists (or both) to inform critical appraisal 
of economic evaluations conducted alongside  single 
effectiveness studies, and Quality Assessment in 
Decision-Analytic Models: a suggested checklist (Philips 
checklist) to inform critical appraisal of decision 
models.19,33,41,45

Following an unpublished review of available 
instruments and discussion amongst NICE and NCC 
economists, it was decided to adapt items from CHEC 
and the Philips checklist to create a tool suitable for 
NICE clinical guidelines (see Figure 10.2). Questions 
concerned with the quality of reporting were 
excluded, as were items already included in the NICE 
applicability checklist. Each criterion is accompanied 
by detailed notes in Appendix H of the Guidelines 
Manual.36

The overall methodological quality of economic 
evaluations is summarised as follows.

Minor limitations – the study meets all quality cri-
teria, or the study fails to meet one or more quality 
criteria but this is unlikely to change the conclusions 
about cost-effectiveness.
Potentially serious limitations – the study fails to 
meet one or more quality criteria, and this could 
change the conclusions about cost-effectiveness.
Very serious limitations – the study fails to meet one 
or more quality criteria and this is highly likely to 
change the conclusions about cost-effectiveness. 
Studies with very serious limitations should usually 
be excluded from the Economic Profile table.

The robustness of the study results to methodologi-
cal limitations may sometimes have been demon-
strated through sensitivity analysis. In the absence of 
relevant sensitivity analyses, however, judgement will 
be required to assess whether a limitation is likely to 
change the results.

Summary of findings
The results of economic evaluations may be summa-
rised in a variety of ways. The base case results may 
be presented as an incremental cost-effectiveness 
ratio (ICER) or net benefit (NB) statistic. Uncertainty 
around this finding may be shown as a range of ICER 
or NB estimates from a deterministic sensitivity anal-
ysis, and/or as the probability of cost-effectiveness 
(for a given cost-effectiveness threshold, say £20,000 
per QALY).

Case study: omega 3 supplements 
for secondary prevention of myocardial 
infarction
An example of a GRADE Evidence Profile (clini-
cal evidence) and parallel NICE Economic Evidence 
Profile is presented in Table 10.4. Both were compiled 

•

•

•
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to address a question about the use of omega 3 sup-
plements in a NICE guideline on secondary preven-
tion of myocardial infarction.69

Further issues
It is important to emphasise that the Economic 
Evidence Profile cannot substitute for an in-depth 
description of the methods and results of decision 
models developed for guidelines, nor for a detailed 
appraisal of published economic evaluations used 
to inform guideline decisions. Rather, it provides a 
complementary, top-level summary to assist GDGs in 
their deliberations.

There are various practical challenges to summaris-
ing often very complicated clinical and economic evi-
dence in a clear but compact way. There is not always 
a simple relationship between research questions, a 
body of clinical evidence, an economic evaluation (or 
a set of economic evaluations) and a set of recom-
mendations. For example, a cost-effectiveness analysis 
might combine information from several treatment 

comparisons and thus a single economic analy-
sis might relate to several GRADE profiles, one for 
each comparison. In such cases, it will not always be 
appropriate to present an ICER for all comparisons, 
since in an incremental analysis each option should 
only be compared with the next most expensive, non-
dominated option. Conversely, when an economic 
evaluation is based on an indirect or mixed treatment 
comparison, there may be comparative economic 
results in the absence of direct clinical comparisons.70 
Thus summary tables might contain blank cells to 
show where clinical or economic evidence is missing.

Another presentational challenge arises when clini-
cal and/or economic results vary between patient 
groups. If the clinical results for different patient 
groups are presented in separate GRADE pro-
file tables, each of these may be accompanied by an 
Economic Evidence Profile. However, if the relative 
treatment effects are constant across subgroups but 
the economic results differ (for example, if cost-effec-
tiveness varies with baseline risk), it might be better 

Section 2: Study limitations (the level of methodological quality) 
This checklist should be used once it has been decided that the study is sufficiently 
applicable to the context of the clinical guideline.a

Yes/Partly/
No/ Unclear/ 
NA

Comments

2.1  Does the model structure adequately reflect the nature of the health condition 
under evaluation?

2.2  Is the time horizon sufficiently long to reflect all important differences in costs and 
outcomes?

2.3 Are all important and relevant health outcomes included?

2.4 Are the estimates of baseline health outcomes from the best available source?

2.5 Are the estimates of relative treatment effects from the best available source?

2.6 Are all important and relevant costs included? 

2.7 Are the estimates of resource use from the best available source?

2.8 Are the unit costs of resources from the best available source?

2.9  Is an appropriate incremental analysis presented or can it be calculated from the 
data? 

2.10  Are all important parameters whose values are uncertain subjected to appropriate 
sensitivity analysis?

2.11 Is there no potential conflict of interest?

2.12 Overall assessment: Minor limitations/Potentially serious limitations/Very serious limitations

Other comments: 

aItems and notes in this checklist have been developed from guidance in the NICE Guide to the Methods of Technology Appraisal, CHEC and the 
Philips checklist.19,37,46

Figure 10.2 NICE study limitations checklist: economic evaluations. See Appendix H of the NICE Guidelines Manual.36
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to present a single GRADE profile and an associated 
Economic Evidence Profile with separate rows for 
each patient group. Or, if economic results vary across 
a continuum of risk, it may be simpler to present a 
threshold at which treatment becomes cost-effective.

The availability and choice of outcome measures 
can introduce a further layer of complexity. Early 
experience with GRADE in the NICE guidelines pro-
gramme has highlighted the extreme difficulty that 
some GDGs have in selecting outcome measures. It is 
important that they do so to avoid information over-
load and bias from post hoc focusing on outcomes 
that give desired results. In fact, one real advantage of 
the GRADE approach is that this issue is forced at an 
earlier stage, since it is not practical to produce or use 
profiles with many outcomes. This may also be seen 
as an advantage of decision models, which force an 
explicit judgement about the (sometimes complex) 
trade-offs between multiple outcomes. In contrast, 
the balance sheet approach may compound difficul-
ties when there are multiple outcomes by adding yet 
more cost or resource estimates.

Another common problem faced by guideline 
groups is the lack or scarcity of data on important out-
comes. When this happens, a blank row in the GRADE 
profile may be used to indicate the missing data. By 
analogy, a blank row could be inserted in an Economic 
Evidence Profile when economic outcomes are miss-
ing. This problem arises in NICE guidelines when there 
are no published economic evaluations of adequate 
quality and relevance, and the topic is not prioritised 
for modelling. In such cases, the guideline economist 
could insert a simple estimate of cost or resource use 
(for example, drug prices or length of inpatient stay) 
in the Economic Evidence Profile, which alongside the 
GRADE profile would provide a balance sheet for the 
consideration of the GDG. If this is not possible or if 
the cost implications of the question are thought to be 
negligible, this should be stated explicitly.

Conclusions

We believe that the approaches to grading economic 
evidence described in this chapter can help to give 
health care decision makers, clinical guideline panels, 
patients and the wider stakeholder community a bet-
ter appreciation of the overall health benefits, harms 
and costs of alternative interventions, and assist them 

in interpreting this evidence and communicating it to 
their readers.

In addition, we consider that these techniques can 
be usefully adapted for application in other fields of 
public policy such as social welfare, education and 
criminal justice. However, as outlined in other chap-
ters of this volume, there are important differences 
between the health care and non-health care sectors 
that will need to be taken into account when design-
ing economic evaluations. For example, there is a 
need to develop quality assessment methods that can 
be used when assessing economic information col-
lected alongside non-experimental study designs, as 
for observational design, such as might routinely be 
the case when informing choices of interventions in 
criminal justice. In addition, certain areas of pub-
lic policy, such as social care, are characterised by 
multiple and diverse outcomes. There may be par-
ticular difficulties therefore in applying GRADE-like 
approaches with respect to identifying the main out-
comes to include in a profile. Finally, there will also 
be challenging issues to overcome when attempting to 
use a NICE-derived Economic Evidence Profile in the 
absence of general measures of outcome (such as the 
QALY), which is likely to be the case in many non-
health areas at present. Under these circumstances, 
economic profiles may be difficult to construct and 
not easy to interpret.
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CHAPTER 11

Meta-regression models of economics 
and medical research

T. D. Stanley
Department of Economics, Hendrix College, Conway, AR, USA

Introduction

In an era characterised by rapid expansion of research 
publications and a flood of empirical findings on 
nearly any given topic, knowledge and sensible policy 
discussions are being drowned. Without some bal-
anced way to integrate this sea of research, ideology 
and self-serving deceit will dominate the public dis-
cussion of research and social policy. Meta-regression 
analysis (MRA) provides an objective, yet critical, 
method to integrate and evaluate diverse research 
findings. MRA methods developed to understand 
economics research can enrich medical research and 
vice versa. Such methods are routinely used in  health 
care, medical, and social research and have been 
accepted as valid methods for use in both Cochrane 
and Campbell systematic reviews.1,2 Furthermore 
MRA can identify publication bias and filter its effects 
from the research base.

This chapter describes the use of meta-analysis 
in economics with a focus on the statistical analysis 
of collected systematic data that minimises poten-
tial biases. It presents rigorous statistical methods 
to identify and correct for publication biases, which 
are often present in the research base, and to control 
for systematic heterogeneity, which has the poten-
tial to contaminate any summary of a policy’s effect 
when ignored. Differences in research designs and 

perspectives between economics and medical research 
are discussed and illustrated by examples from both.

The meta-regression analysis 
of economics research

Two decades ago, MRA was developed for applied 
econometrics (i.e. empirical economics that employs 
regression on observational data).3 Unlike medi-
cal and psychological research, MRA was designed 
to integrate and correct estimated regression coef-
ficients, or transformations of regression coeffi-
cients, such as elasticities. Since then there have been 
 literally hundreds of applications of MRA to differ-
ent areas of economics research. Nelson & Kennedy 
list 114 meta-analyses of environmental economics 
alone.4 Environmental economics has been a lead-
ing subfield employing meta-analysis, largely in an 
effort to estimate environmental values of unstud-
ied sites.5–7 Labour economists have also been quick 
to exploit the potential of meta-analysis to investi-
gate union wage differentials, minimum wage and 
employment, labour demand, gender wage discrimi-
nation, union membership and productivity, and 
the wage curve.8–13 More recently, health economists 
have employed MRA methods and models to test key 
hypotheses and reduce publication bias.14,15 Dozens 
of MRA applications in economics are produced each 
year. As a consequence of this growing interest, an 
international network of scholars, the Meta-Analysis 
of Economics Research Network (MAER-Net), has 
coalesced and holds annual colloquia (www.hendrix.
edu/maer-network).
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© 2010 Blackwell Publishing Ltd.   ISBN: 978-1-405-19153-1
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A difference by design

Econometrics has several connotations and deno-
tations. At one level, it is the statistical theory and 
methods found especially useful when dealing with 
economic data, which are largely observational. At 
another, it is the application of these methods to actual 
economic problems and data. Nearly all empirical 
research in economics is applied econometrics. MRAs 
integrate and explain the many empirical results that 
are routinely reported about important economic 
phenomena or questions. Empirical economics is very 
often forced to resort to observational data, usually 
collected by governmental or other potentially inter-
ested agencies. As a result, it is argued that reported 
econometric estimates are full of biases due to model 
mis-specification (for example, using the wrong type 
of mathematical model, linear versus logarithmic, or 
omitting an important explanatory variable), inap-
propriate estimators or data errors and limitations. 
In economics, summary and integration was never 
thought to be sufficient. The point was always to 
model explicitly these mis-specification and data 
biases and thereby to correct or at least reduce them.3

In contrast, medical researchers are often content 
to combine available estimates to achieve greater 
clarity and to ensure the statistical significance of 
the treatment in question. In medical research, the 
systematic review community relies more on the 
quality of the individual estimates themselves, often 
demanding that each comes from a randomised con-
trolled trial (RCT). RCTs are widely regarded as the 
‘gold standard’ by the systematic review community 
because they are thought to maximise internal valid-
ity. Studies using observational data are therefore fre-
quently excluded from systematic reviews altogether.16 
However, due to potential risks of bias in RCTs (e.g. 
selective outcome reporting, subject attrition, early 
stopping, unexplained heterogeneity, inconsistency 
of results) and the strengths of well-designed or well-
modelled observational studies, medical researchers 
have begun to accept observational studies.17,18 As 
Kristiansen & Gosden have argued, ‘In recent years . . .  
in the light of new evidence, the arguments for ignor-
ing observational study designs have weakened’.16

The observational nature of applied econometrics 
and resulting mis-specification biases makes any simple 
summary of economics research results problematic. 

Typically, to overcome the well-known weakness of 
applied econometrics, many studies are published, 
each containing multiple estimates, on the same 
topic. For any important economic question, there 
is a smorgasbord of empirical estimates, generated 
from different datasets, countries and sets of control 
variables, using different estimation techniques and 
econometric models. What economics research lacks 
in quality is compensated for by sheer quantity. This 
chaos may be a blessing in disguise. Such a rich, mul-
tifaceted research enterprise lends itself naturally to 
multivariate statistical analysis. Thus, MRAs of eco-
nomics research are much the same as the original 
econometric applications; that is, both are complex 
multivariate statistical analyses of observational data.

Medical systematic research appears to ignore the 
fact that its data are, by their nature, observational. 
A given log odds ratio derived from a particular 
RCT is not a double-blind experiment when com-
pared to another estimated log odds ratio calculated 
from a different RCT. Reported treatment effects may 
depend, in part, on differences in research protocols 
(e.g. the dosage, follow-up or other treatment dimen-
sion) as well as pre-existing differences in the popula-
tions from which both control and treatment groups 
were selected. Since systematic reviews of medical 
research are inescapably observational research, such 
reviews could be improved if they were to use more 
rigorous and comprehensive statistical methods that 
were designed for the task at hand. This is precisely 
what econometrics does. Thus, systematic reviews of 
medical research may be improved through the adop-
tion of econometric methods in general, and MRA in 
particular. These are not new recommendations, as 
methods handbooks for systematic reviews already 
recognise that differences in methods, interventions 
and populations should be accounted for.1,2

For example, consider the cases of publication 
bias and other forms of reporting bias. It is widely 
acknowledged that not all outcomes of even the best 
designed RCTs get reported. The Paxil and Vioxx 
scandals have focused medical research on publica-
tion bias.19 What is especially pernicious about these 
examples is that life-threatening side effects were 
well known from clinical trials, but the reporting of 
these side effects was suppressed by the sponsors of 
the trials. As a consequence, the more prestigious 
medical journals now require prior registration of 
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clinical trials before the subsequent findings from 
these clinical trials can be published.19

When research findings are in conflict with con-
ventional wisdom or with the financial interests of the 
funders, they may go unreported or under-reported. 
Or, when a treatment effect is measured in several dif-
ferent ways, the measure that is statistically significant 
is more likely to be reported. When publication bias 
and/or other forms of reporting bias are present in 
an area of medical research, conventional systematic 
reviews can give the wrong impression, and any sum-
mary of the treatment effect may exaggerate its effi-
cacy or effectiveness. For example, as shown later in 
this chapter, the effectiveness of nicotine replacement 
therapy may be exaggerated fourfold. The design 
of the experiment, itself, is powerless to control how 
experimental results are reported and interpreted. 
Only observational methods (preferably MRA) can 
minimise these common types of research bias.

The conventional meta-regression 
model

The standard MRA model used in the vast majority 
of economic applications is:

 ej � β � �αk Zjk � εj (j � 1, 2, …L)  (1)

where ej is the empirical effect in question, and Zjk 
are the moderator variables used to explain the large 
study-to-study heterogeneity (or biases) routinely 
found in economics research.3 Moderator variables 
might include:

dummy variables which reflect whether potentially 
relevant independent variables have been omitted 
from (or included in) the primary study
specification variables that account for differences 
in functional forms, types of regression, and data 
definitions or sources, etc; and
sample size.

As discussed later in this chapter, one of these mod-
erator variables should be the standard error of the 
estimate of empirical effect, if we are to identify and 
control for publication bias.

As an illustration of an MRA application, take 
the popular and controversial topic of the effect 
of the minimum wage.9,20 Here, we use the mini-
mum wage elasticity of employment, an estimated 
regression coefficient, as the comparable measure of 

•

•

•

effect, ej, and confine our meta-analysis to studies 
of the US only.21 We find 1474 separate estimates of 
this one economic effect. Each empirical minimum 
wage effect is estimated from observational data by a 
regression coefficient (or calculated from a regression 
coefficient). This plethora of estimates allows us to 
estimate and statistically control for many factors that 
might affect or threaten the validity of a given esti-
mate. From about two dozen such factors, significant 
moderator variables include: the average year of the 
data used (the adverse employment effect is declin-
ing over time), whether a study measures minimum 
wage by using the Kaitz Index, whether a study uses 
a log-log model of employment, and whether it uses 
panel data (see Table 11.3). We also identify a large 
amount of publication bias that overwhelms any gen-
uine adverse employment effect that raising the mini-
mum wage might have (see also the next section of 
this chapter).

As another illustration, consider the research on 
gender wage discrimination. Stanley & Jarrell found 
that how wages were measured (hourly, annually 
or weekly) had a practically large effect on the mag-
nitude of the gender wage gap.11 Several modera-
tor variables that reflect the omission of potentially 
important explanatory variables and therefore rep-
resent mis-specification bias were also found to have 
important effects on estimates of the wage gap. Even 
the gender of the researcher was identified to affect 
what he or she finds. In total, a dozen moderator 
variables were found to be statistically significant, 
explaining 87% of the variation among the reported 
estimates of gender wage discrimination.11

A word about quality

Although there are differences in research quality in 
economics, it is necessary to aim to include all avail-
able research results in an MRA, published or not. 
First, questions about a study’s methodological qual-
ity often serve as a smoke screen to discount or ignore 
results contradictory to the reviewer’s favoured the-
ory or ideology. Too often, reviews are conducted 
‘in a subjective and selective manner for the pur-
pose of disqualifying findings which run contrary to 
the beliefs of the author’.22 Given the observational 
nature of economic data, the reviewer can always pick 
and choose their methodological preferences in order 
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to skew the selected research. Like medical practice, 
the first rule of systematic reviewing should be: ‘Do 
no harm’.

Second, objective criteria of research quality in eco-
nomics are problematic. The most widely used meas-
ure of quality is journal impact factor or some similar 
index of citations. At best, such criteria are circular. 
It is like using TV ratings to measure the quality of 
the news. In economics, there is empirical evidence 
that journal impact factor is not correlated with an 
 objective statistical measure of quality such as preci-
sion (i.e. the inverse of an estimate’s standard error, 1/
SEi). As discussed in the next section, precision is the 
most obvious measure of research quality but has yet 
to be widely accepted for this purpose.

Third, there are statistical reasons to include all 
estimates, regardless of their presumed quality. Even 
the worst estimates contain important information 
about the effect of making various methodologi-
cal errors. Because all econometric studies contain 
some threat to their validity or potential methodo-
logical error, the resulting biases cannot be eliminated 
through further selection. Rather, it is a central objec-
tive of MRA to estimate the effects of these potential 
errors and biases. All credible MRAs in economics 
use multivariate MRA to explain the typically large 
systematic variation among reported effects and to 
estimate the size of potential biases. With enough 
data, we can sensibly estimate the effects that various 
methodological choices have upon the magnitude of 
the reported empirical results. Then, everyone can 
judge for themselves whether or how much the effect 
in question is affected by a given methodological 
choice. A rigorous and objective sensitivity analysis 
is not possible without MRA estimates of disputed 
methodological choices and specifications. If we were 
to omit many empirical estimates for quality rea-
sons, using MRA to estimate methodological errors 
and biases would become either impossible or much 
inferior.

Against this recommendation to include all research 
results, others have argued that only the highest quality 
research, usually RCTs, should be incorporated into a 
systematic review.23,24 When many well-designed RCTs 
are available, then rigorous selection on design qual-
ity may be warranted. If strict selection for high-qual-
ity designs (such as true and quasi-experiments) were 
imposed on systematic reviews of general economics 

(applied micro-, macro-, labour, international, etc.), 
most specific research areas would have no studies to 
review (the exception to this rule is the area of experi-
mental research – although an important and grow-
ing area, its findings represent a small percentage of 
empirical economics). For economic, health and social 
interventions, it would be better to include all studies 
and code any observable difference in quality. Then, 
these differences in research quality can be incorpo-
rated explicitly into, and estimated by, MRA.

It is the duty of the systematic reviewer not to 
worsen existing biases. Quality is not somehow 
ignored as the result. Quite the contrary – only when 
various dimensions of quality are explicitly incorpo-
rated into the MRA model and their effects estimated 
by the full range of research results can we have any 
objective basis upon which to assess the importance 
of research ‘quality’ on the phenomenon in question.

Publication bias and its 
discontents

‘Publication bias, the phenomenon in which studies 
with positive results are more likely to be published than 
studies with negative results, is a serious problem in the 
interpretation of scientific research.’ 

(Begg & Berlin 1988)25

Publication bias and other reporting biases have 
long been regarded by both economists and medi-
cal researchers as a severe threat to scientific infer-
ence.9,25–33 If the majority of reported findings are 
selected in part for their statistical significance, empir-
ical phenomena can be manufactured, mere artefacts 
of the publication selection process. For example, the 
efficacy of some new pharmacological treatment or 
the adverse employment effect of raising the mini-
mum wage may be seen by many researchers as estab-
lished fact, yet these effects may be nothing more than 
publication bias.19,21 Two-thirds of areas of econom-
ics research contain substantial or severe publication 
bias.34 As mentioned previously, many leading medical 
journals now require the prior registration of clinical 
trials to mitigate publication bias and other reporting 
biases. Nonetheless, a recent systematic review of pub-
lication bias of clinical medical trials found that ‘trials 
with positive findings had nearly four times the odds 
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of being published compared to findings that were 
not statistically significant’.33 So what can be done to 
identify and minimise this pernicious problem?

Funnel graphs

‘The simplest and most commonly used method to 
detect publication bias is an informal examination of a 
funnel plot.’ 

(Sutton et al., 2000)32

Funnel graphs have been widely used in medical 
research and the social sciences to identify publication 
bias. A funnel graph is a scatter diagram of a reported 
empirical estimate (ei) and its precision (1/SEi). 
Funnel plots should resemble an inverted funnel 
(see Figure 11.1). As the estimates become more pre-
cise (i.e. moving from the bottom to the top of the 
 diagram), the reported estimates become less spread 
out and tend to converge to the ‘true’ value. In the 
absence of publication bias, the plot will be symmet-
rical (see Figure 11.1).

Publication bias for a specific directional effect 
(whether positive or negative) will skew the reported 
results and make the funnel graph asymmetrical. 
Asymmetry is the hallmark of publication bias, and 
it is routinely observed in most areas of economics 
research.34 Figure 11.2 appears to be more heavily 
weighted on the left, especially for moderate values 

of precision. Is this evidence of publication bias for 
an adverse employment effect from minimum wage? 
Similarly, Figure 11.3 appears asymmetrical, skewed 
to the right and favouring the use of the patch as a 
nicotine replacement therapy (NRT) for smoking 
cessation. But how can we be sure that these causal 
observations are not imagined, not the result of mere 
random variation? Any visual inspection of a funnel 
graph is inherently subjective and often ambiguous. 
Fortunately, we have a more objective, statistical test 
for the presence of publication bias.
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Figure 11.2 Trimmed funnel graph of minimum wage 
employment effects (n � 1424). Note: In order to see the 
shape of the vast majority of these estimates of the mini-
mum wage effect, we had to trim a few (50, or 3.4%) of 
the most extreme estimates. Data from Doucouliagos & 
Stanley, 2009.21
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replacement therapy: patch. Data from Stead et al., 2008.36
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Funnel asymmetry and precision 
effect tests (FAT-PET-MRA)

‘Several of the regression based methods consistently 
outperformed the Trim and Fill estimators.’

(Moreno et al., 2009)37

The conventional model of publication bias in both 
economics and medical research is a simple MRA 
between a study’s estimated effect and its standard 
error.9,30,38,39

 ei � β1 � β0SEi � εi (2)

When there is no publication bias, estimated effects 
will vary randomly around the ‘true’ effect, β1. β0SEi 
represents systematic selection for statistical signifi-
cance. Studies with smaller samples and hence larger 
standard errors (SEi) will need to run and re-run their 
models more intensely to achieve a statistically sig-
nificant result. More precise studies (i.e. those with a 
larger 1/SEi) will require less searching and less selec-
tion to obtain the desired significant result. Egger and 
colleagues use the test of H0: β0 � 0 as a test for the 
presence of publication bias, which has been termed 
a funnel asymmetry test (FAT).30,38,39 Simulations 
show that a FAT provides a valid, but low-power, test 
for publication bias.39 MRA model (2) can be used to 
explain systematic bias and heterogeneity by adding 
back the moderator variables from equation (1).

An obvious statistical problem for these MRA mod-
els is that estimated effects in equation (2) will have dif-
ferent variances (i.e. heteroscedasticity). Weighted least 
squares (WLS) is the conventional correction for hetero-
scedasticity. The WLS version of (2) may be obtained by 
weighting the squared errors by the inverse of the esti-
mates’ individual variances (i.e., 1/SE2

i) or by dividing 
the entire equation (2) through by SEi. Doing so gives:

 ti � ei/SEi � β0 � β1 (1/SEi) � νi (3)

where νi � εi /SEi.
Note that the dependent variable becomes the esti-

mate’s reported t-value, and the independent vari-
able is its precision, 1/SEi. As SEi approaches zero in 
equation (2), the expected effect will approach β1, 
regardless of publication bias. For this reason, medi-
cal researchers have suggested use of the estimate of 
β1 in equation (2) or (3) as the corrected empirical 
effect.32,37 Unfortunately, this estimate is known to be 

biased downward when there is a genuine non-zero 
effect.39 To reduce this bias, Stanley & Doucouliagos35 
offer an alternative MRA estimator (see also Moreno 
et al., 200937). It should also be noted that rather 
than dividing all the observations of each variable 
by SEi, many meta-analysts choose to use a canned 
statistical routine for WLS using 1/SE2

i as the weights. 
Estimating equation (3) using ordinary least squares 
(OLS) gives the same results as standard statistical 
routines for WLS on equation (2). A recent ‘com-
prehensive simulation study’ by a team of medi-
cal researchers found that variations of these MRA 
models consistently outperformed other methods in 
reducing publication bias.37

Both the funnel graph and this MRA model of 
publication bias reveal the central importance of 
precision in evaluating research. Testing precision’s 
coefficient (H0:β1 � 0) serves as a powerful statisti-
cal test – precision effect test (PET) – for a genuine 
empirical effect beyond publication selection.39 The 
PET’s validity has been confirmed in simulations and 
in several economic applications.21,38–40

Table 11.1 estimates the FAT-PET-MRA for the 
three funnels graphs presented above. As our visual 
inspection suggested, there is strong evidence of pub-
lication bias in the minimum wage literature (FAT t � 
–16.6; p � 0.01) and in NRT studies using the patch 
(t � 3.01; p � 0.01). Consistent with the funnel graph, 
there is  little evidence of publication selection of union 
productivity estimates (t � 1.72; p � 0.05).

After accommodating publication bias, identifying 
genuine empirical effects is more complicated. The PET 
(H0:β1 � 0) finds no evidence of union  productivity 
effects (PET t � –1.06; p � 0.05), borderline evi-
dence of the patch’s effectiveness in smoking cessation 
(t � 2.00; p � 0.05), and clearer evidence of minimum 
wage’s adverse employment effect (t � –3.55; p � 0.01). 
Because the question of the patch’s efficacy in smoking 
cessation is clearly a directional hypothesis, its PET can 
be honestly interpreted as providing some evidence in 
favour of its effectiveness (t � 2.00; one-tail p � 0.05).

The case for a genuine adverse employment effect 
from the minimum wage is more problematic, but 
instructive. Systematic reviewers should always make 
a clear distinction between statistical significance and 
practical significance. Failure to make this important 
distinction is a source of the ‘significance controversy’ 
in the social sciences. Although there is evidence of 
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a statistically significant minimum wage effect, the 
magnitude of this effect has no practical import. This 
effect implies that a 10% increase in minimum wage 
reduces teenage employment by 0.09% or, in other 
words, a doubling of the minimum wage would cause 
a reduction in teenage employment of less than 1%. 
Such a small effect has no practical relevance or pol-
icy consequence. Also, simulations show that the PET 
can have inflated type I errors (i.e. finding a genu-
ine empirical effect that is not there) when there is 
excess unexplained variation in the FAT-PET-MRA.39 
Because there is evidence of such excess variation 
(see the next section of this chapter), we cannot 
rule out the possibility that this practically small but 
nonetheless statistically significant effect is a type I 
error. If this small employment effect were taken at 
face value, it implies that publication bias inflates the 
adverse employment effect 20-fold because the aver-
age minimum wage elasticity is –0.19.

Correcting for publication bias also makes a large 
practical difference to the size of the patch’s effect on 
smoking cessation. The average unadjusted relative 
risk ratio is 1.93, implying a 93% increase in smoking 
cessation attributable to NRT, but precision’s estimated 
coefficient implies only a 22% increase (e0.197 � 1.22). 
Correcting for likely publication bias greatly reduces 
the patch’s estimated effectiveness.

Conducting a meta-regression 
analysis: a brief sketch

In this section, we use the minimum wage employ-
ment effect as an illustration of an economic MRA 
(see Doucouliagos & Stanley 2009 for an extended 
discussion of this example21).

Identifying studies
The most challenging part of any meta-analysis is 
finding and coding the relevant research. To identify 

potentially relevant studies, several search engines 
such as, inter alia, Econlit, Google and Google Scholar 
should be searched using broadly defined keywords. 
References to seminal papers as well as those con-
tained in identified empirical papers should also be 
added to the lists produced by the search engines. 
For minimum wage effects, this strategy identified 65 
studies reporting US minimum wage effects and con-
taining approximately 1500 estimated elasticities.21

Coding studies
The next step is to read carefully the seminal papers 
in the relevant area of research along with several of 
the better empirical studies, noting what the research 
literature considers to be the important theoretical, 
methodological, econometric and data issues. Along 
with past MRAs, these considerations should define 
the moderator variables to be coded. Although some 
may regard this approach as circular, it is an important 
stage of research. Past MRAs strongly suggest many 
specific and generic moderator variables that account 
for: potential omitted-variable bias, time, differences in 
econometric techniques, differences in outcome meas-
ure, data sources, and other potential sources of bias.

The most critical coding issue facing the meta-ana-
lyst is how to measure the empirical effect in question. 
The chosen measure of effect is the focus of MRA and 
needs to be comparable widely across studies. When 
possible, a ‘unitless’ measure should be used, such 
as elasticity, representing the percentage increase in 
the target phenomenon (say, teenage employment) 
caused by a 1% increase in the stimulus or treatment 
(say, minimum wage). Economists often use elasticity 
to measure empirical effect, and it is routinely con-
sidered to be stable. Partial correlations are another 
good choice. These are also pure numbers without 
units and can be calculated from almost any reported 
regression coefficient.12 Alternatively, the gender wage 
gap can be measured using the  difference in log wages 

Table 11.1 Simple meta-regression tests.

Variables Union productivity Minimum wage Nicotine replacement therapy: patch

Intercept: β0 (FAT) 0.65 (1.72)* –1.60 (–16.6)* 1.10 (3.01)*

1/SEi : β1 (PET) –0.0179 (–1.06) –0.009 (–3.55) 0.197 (2.00)

n 73 1474 42

Dependent variable � t-value. *t-values are reported in parenthesis.
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between men and women. This log difference is quite 
similar to measures used in medical research (log 
odds ratio or log relative risk) and is easily converted 
to the ‘unitless’ percentage difference. In our example 
MRA, to represent the effect of minimum wage on 
employment, we used the employment elasticity of 
minimum wage, because it is, by far, the most com-
monly employed measure of effect in this particular 
research literature.

Descriptive statistics
The meta-analyst is obligated to report descriptive 
statistics (e.g. means, standard deviations, funnel 
graphs) for their chosen area of research. For mini-
mum wage, the average elasticity is –0.19 (implying 
that a 10% increase in minimum wage leads to a 2% 
decline in teenage employment) with a standard devi-
ation of 1.10. We find that showing a funnel graph is 
always helpful and sometimes enlightening. It is sur-
prising just how often coding errors can be identified 
simply by looking at a funnel graph.

Economists are not fond of fixed effects and ran-
dom effects estimators, because they are unlikely to be 
valid and are often misleading. The terms ‘fixed effects’ 
and ‘random effects’ estimators, as used by medical 
researchers, are mere weighted averages. These same 
terms have entirely different meanings when used by 
econometricians. The econometric use of ‘fixed effects’ 
and ‘random effects’ refers to complex multivariate 
and multilevel models (for example, see the random 
effects multilevel (REML) model in Table 11.3). When 
there is excess heterogeneity, as there always is in eco-
nomics research, any simple or fixed effects weighted 
average will not be strictly valid. The Q-statistic is the 
conventional test for heterogeneity. It is distributed as 
a chi-square and can be calculated from the sum of 
the square errors of the simple FAT-PET-MRA, equa-
tion (3).41 For minimum wages, there is clearly excess 
heterogeneity (Q (1472) � 12,232; p � 0.01), implying 
that there is no common minimum wage effect across 
these studies. With excess heterogeneity, the simple 
average and the fixed effect weighted average are inap-
propriate. Instead, the random effects weighted aver-
age would seem to be the proper choice.

The random effects estimator has two serious limi-
tations for economic applications. First, when there is 
publication bias, the typical case in economics, it will 
contain considerably more bias than the fixed effects 

estimator.35 Second, there is always systematic variation 
that can be explained. The random effects weighted 
average assumes that all the excess heterogeneity is ran-
dom, which is almost never true in  economics research. 
Thus, economists often skip over the reporting fixed 
and random effects weighted  averages to spend more 
time developing and reporting multivariate MRAs that 
explain both systematic and strictly random variation 
among reported empirical estimates. In a multivariate 
MRA context, we do not have to choose between ran-
dom and fixed effects. Instead we have mixed effects, in 
which multivariate MRA incorporates both approaches 
– ‘fixed effects’ to model the systematic variation and 
‘random effects’ to allow for any remaining excess ran-
dom heterogeneity (see the REML reported in Table 
11.3, which includes both types of effects in a multi-
level and multivariate context).

Accounting for publication selection: 
FAT-PET-MRA
Publication bias has already been discussed above. 
There is strong evidence of publication bias in the min-
imum wage literature (recall Table 11.1). Researchers 
tend to select for evidence of adverse employment 
effects that are consistent with conventional econom-
ics theory (t � –16.6; p � 0.01). When evidence of 
publication bias is found, the standard error becomes 
an additional moderator variable, as in equation (2).

Multivariate MRA
Much of the variation in economics research can be 
explained by obvious moderator variables. MRA 
models (2) and (3) can be expanded to include mod-
erator variables, Zk, that explain variation in genuine 
effect and other factors, Kj, that are correlated with 
the publication selection process itself.

e Z SE K SEi k ik i j ij i i� ��� � ��� �b b1 0 ε  (OLS)
 (4)

t K SE Z SE vi j ij i k ik i i� ��� � ��� �b b0 1 )( / /1    (WLS)
 (5)

Table 11.2 lists the potential Z-K variables which 
were coded by this minimum wage MRA. This choice 
of MRA control variables was driven by debates in 
the literature and past experience. Many of these 
 variables represent potential mis-specification error; 
hence they also reflect the ‘quality’ of the  associated 
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MRA model than adding moderator variables 
one at a time (e.g. stepwise). The art of regression 
model building is beyond the scope of this chapter. 
However, as Charemza & Deadman have observed, 
‘The strength of general-to-specific modelling is that 
model construction proceeds from a very general 
model in a more structured, ordered (and statisti-
cally valid) fashion, and in this way avoids the worst 
of data mining’.42 It should be considered that the 
issue of selecting the proper multivariate MRA model 
would disappear if systematic reviewers were required 
to register their proposed MRA model specifications 
before collecting their research data.

The first column of Table 11.3 reports the MRA 
results using clustered data analysis which is one way 
to account for potential dependence among estimates 
within the same study. An alternative approach to 

Table 11.2 Potential explanatory variables for 
meta-regression analysis.

Z- & K-variables Definition

1/Se  is the elasticity’s precision

AveYear  is the average year of the data used; 
2000 is the base year

Panel �1, if estimate relates to panel data
Cross �1, if estimate relates to cross-

sectional data
Adults �1, if estimate relates to young adults 

(20–24)
Male �1, if estimate relates to male 

employees
Non-white �1, if estimate relates to non-white 

employees
Region �1, if estimate relates to region-

specific data
Lag �1, if estimate relates to a lagged 

minimum wage effect
Hours �1, if the dependent variable is hours 

worked
Double �1, if estimate comes from a double 

log specification
Agriculture �1, if estimates are for the agriculture 

industry
Retail �1, if estimates are for the retail 

industry
Food �1, if estimates are for the food 

industry
Time �1, if time trend is included
Yeareffect �1, if year-specific fixed effects are 

used
Regioneffect �1, if region/state fixed effects are 

used
Un �1, if a model includes 

unemployment
School �1, if model includes a schooling 

variable
Kaitz �1, if the Kaitz measure of the 

minimum wage is used
Dummy �1, if a dummy variable measure of 

the minimum wage is used
Published �1, if the estimate comes from a 

published study

 estimate. Table 11.3 presents the MRA results of 
general-to-specific modelling.42 That is, all Z and K 
variables listed in Table 11.2 were included in a gen-
eral meta-regression model, and then the statisti-
cally insignificant ones were removed, one at a time. 
Although there is no guarantee, general-to-specific 
modelling is much less likely to settle on a  spurious 

Table 11.3 Multivariate meta-regression analysis model 
(general to specific).

Moderator 
variables 

Cluster robust REML

Genuine empirical effects (Z-variables)

1/SE 0.120 (4.39)* 0.107 (7.00)

Panel/SE –0.182 (–4.72) –0.155 (–12.31)

Double/SE 0.064 (3.20) 0.044 (5.96)

Region/SE 0.040 (0.92) 0.087 (6.37)

Adult/SE 0.024 (2.68) 0.021 (3.76)

Lag/SE 0.026 (1.60) 0.012 (2.05)

AveYear/SE 0.004 (4.34) 0.003 (7.40)

Un/SE –0.042 (–3.04) –0.041 (–6.14)

Kaitz/SE 0.052 (3.06) 0.033 (4.48)

Yeareffect/SE 0.069 (1.98) 0.068 (7.83)

Published/SE –0.041 (–2.69) –0.039 (–5.60)

Time/SE –0.022 (–2.08) –0.020 (–3.07)

Publication bias (K-variables)

Intercept (	0) –0.359 (–0.11) –1.222 (–3.82)

Double –1.482 (–3.23) –1.091 (–4.31)

Un –0.840 (–1.87) 0.852 (2.64)

n 1474 1474

k 64 64

*Dependent variable � t-value.
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modelling the intra-study dependence is reported 
in the second column – a random effects multilevel 
(REML). Here, the term ‘REML’ refers to a multilevel 
model that accounts for potential dependence of esti-
mates within studies and allows for both fixed and ran-
dom effects (whereas the data analysis and  statistical 
software Stata uses the term ‘REML’ to refer to 
restricted maximum likelihood). For technical discus-
sion of how to make modelling choices for MRA, see 
Stanley & Doucouliagos and Feld & Heckemeyer.35,43

The intercept of equation (5), by itself, is no longer 
a measure of the magnitude of the average publication 
bias. Rather, it is the combination of the intercept and 
all the K-variables (Un and Double), and clear evidence 
of publication bias remains in this multivariate MRA 
(F(3,1459) � 84.2; p � 0.01). Likewise, genuine effect cor-
rected for publication bias is no longer a single MRA 
coefficient but rather the combination of all Z-variables 
and 1/SE. The Wald test is again easily passed (F(11,1459) � 
50.8; p � 0.01), providing evidence of a genuine, if het-
erogeneous, minimum wage effect. Thus, the central 
findings from our simple FAT-PET-MRA are confirmed 
by more sophisticated multivariate MRAs. Also, to 
economists, the magnitudes of many of the individual 
MRA coefficients are of interest in themselves.21

Because no single MRA coefficient represents 
the overall employment effect of minimum wage, 
some judgement about what constitutes ‘best prac-
tice’ must be used. Once such a professional judge-
ment is made, the implied values of the moderator 
variables can be substituted into the MRA model to 
make a ‘prediction’ of the value of genuine empiri-
cal effect after controlling for publication bias and 
other potential biases. In our example, we substi-
tuted a range of values into the MRA based upon 
what researchers in the field regard as best practice 
to ensure that our conclusions about minimum wage 
effects are robust. Regardless of how ‘best practice’ is 
defined, no practically significant adverse employ-
ment effect remains.21 The implicit flexibility of MRA 
is another great advantage. If any researcher disa-
grees with the range of values that is used to define 
some interpretation of ‘best practice’, the estimated 
MRA coefficients can generate another estimate for 
some other judgement of ‘best practice’. In this way, 
robustness and consensus can be achieved even in 
controversial areas of research like the employment 
effects of minimum wage.

Conclusions

Meta-analysis was originally developed by psycholo-
gists and medical researchers and then imported into 
economics. Economists have refined these methods 
to suit the demands of sophisticated econometric 
research. Economics research always contains excess 
heterogeneity that needs to be explained if a given area 
of research is to be understood. MRA is the result. 

Meta-regression analysis has been found to be 
especially helpful in identifying and correcting pub-
lication bias, a problem that also plagues medical 
research.30,32,37,39 Funnel graphs and the FAT-PET-
MRA go a long way towards identifying and correct-
ing publication bias. Furthermore, the observational 
nature of medical systematic reviews makes them 
fertile ground for MRA. For example, wouldn’t it be 
helpful to know how the dosage, type of drug and 
delivery system influence the outcomes of nicotine 
replacement therapy (NRT)? Perhaps other variables, 
such as the subjects’ age, educational level and years 
of smoking, might help to explain the observed dif-
ference in NRT effectiveness.

However, using MRA in medical research does 
have serious pitfalls.44 When there are few clinical tri-
als but many potential moderator variables, MRA is 
not feasible. In such cases, there are actually ‘negative’ 
degrees of freedom available for statistical analysis. 
This is where economics research has the advantage, 
because many areas of economics research contain 
many dozens and often several hundred estimates. In 
medical research, the meta-analyst is forced to choose 
one or a few additional research dimensions to be 
investigated before conducting the meta-analysis, if 
the risk of finding a spurious relation is to be mini-
mised. In economics, where there is no scarcity of 
degrees of freedom, data mining is nonetheless a real 
threat, but one that can be made manageable through 
general-to-specific modelling or prior registration of 
all MRA models to be investigated.

How this chapter should be cited
Stanley TD. Chapter 11: Meta-regression models 
of economics and medical research. In: Shemilt I, 
Mugford M, Vale L, Marsh K, Donaldson C (edi-
tors). Evidence-based decisions and economics: health 
care, social welfare, education and criminal justice. 
Oxford: Wiley-Blackwell, 2010.



Chapter 11

   

144

References
 1 Deeks JJ, Higgins JPT, Altman DG. Analysing data and 

undertaking meta-analyses. In: Higgins JPT, Green S (eds) 
Cochrane Handbook for Systematic Reviews of Interventions. 
Version 5.0.1 (updated September 2008). Oxford: Cochrane 
Collaboration, 2008.

 2 Becker BJ, Hedges LV, Pigott TD. Campbell Collaboration 
Statistical Analysis Policy Brief. Oslo:  Campbell 
Collaboration, 2004.

 3 Stanley TD, Jarrell SB. Meta-regression analysis: a quan-
titative method of literature surveys. Journal of Economic 
Surveys 1989; 3(2): 161–170.

 4 Nelson JP, Kennedy PE. The use (and abuse) of meta-an alysis 
in environmental and natural resource economics: an assess-
ment. Environmental Resource Economics 2009; 42(3): 345–377. 

 5 Rosenberger RS, Loomis JB. Benefit transfer. In: Champ PA, 
Boyle KJ, Brown TC (eds) A Primer on Nonmarket Valuation. 
Dordrecht: Kluwer Academic Publishers, 2003.

 6 Rosenberger RS, Loomis JB. Panel stratification in meta-
analysis of economic studies: an investigation of its effects 
in the recreation valuation literature. Journal of Agricultural 
and Applied Economics 2000; 32(3): 459–470. 

 7 Smith VK, Pattanayak SK. Is meta-analysis a Noah’s Ark for 
non-market valuation? Environmental Resource Economics 
2002; 22(1–2): 271–296.

 8 Jarrell SB, Stanley TD. A meta-analysis of the union–nonunion 
wage gap. Industrial and Labor Relations Review 1990; 44(1): 
54–67.

 9 Card D, Krueger AB. Time-series minimum-wage studies: 
a meta-analysis. American Economic Review 1995; 85(2): 
238–243.

10 Doucouliagos C. The aggregate demand for labour in 
Australia: a meta-analysis. Australian Economics Papers 1997; 
36(69): 224–242.

11 Stanley TD, Jarrell SB. Gender wage discrimination bias? A 
meta-regression analysis. Journal of Human Resources 1998; 
33(4): 947–973.

12 Doucouliagos C, Laroche P. What do unions do to pro-
ductivity: a meta-analysis. Industrial Relations 2003; 42(4): 
650–691.

13 Nijkamp P, Poot J. The last word on the wage curve? Journal 
of Economic Surveys 2005; 19(3): 421–450.

14 Gemmill MC, Costa-Font J, McGuire A. In search of a cor-
rected prescription drug elasticity estimate: a meta-regres-
sion approach. Health Economics 2007; 16(6): 627–643.

15 Costa-Font J, Gemmill M, Rubert G. Re-Visiting the 
Health care Luxury Good Hypothesis: aggregation, precision 
and publication bias (Documents de Treball No. E08/197). 
Barcelona: Universitat de Barcelona, 2008.

16 Kristiansen IS, Gosden T. Evaluating economic interven-
tions: a role for non-randomised designs. In: Donaldson C, 
Mugford M, Vale L (eds) Evidence-based Health Economics: 
from effectiveness to efficiency in systematic review. London: 
BMJ Books, 2002.

17 Higgins JPT, Altman DG. Assessing risk of bias in 
included studies. In: Higgins JPT, Green S (eds) Cochrane 

Handbook for Systematic Reviews of Interventions. Version 
5.0.1 (updated September 2008). Oxford: Cochrane 
Collaboration, 2008.

18 Reeves BC, Deeks JJ, Higgins JPT, Wells GA. Including 
non-randomized studies. In: Higgins JPT, Green S (eds) 
Cochrane Handbook for Systematic Reviews of Interventions. 
Version 5.0.1 (updated September 2008). Oxford: Cochrane 
Collaboration, 2008.

19 Krakovsky M. Register or perish. Scientific American 2004; 
291(12): 18–20.

20 The Economist. Economics Focus: debating the minimum 
wage (Finance and economics). London: Economist Group, 
2001, February 3rd.

21 Doucouliagos C, Stanley TD. Publication selection bias 
in minimum-wage research? A meta-regression analy-
sis. British Journal of Industrial Relations 2009; 47(2): 
406–428.

22 Stanley TD. Wheat from chaff: meta-analysis as quantita-
tive literature review. Journal of Economic Perspectives 2001; 
15(3): 131–150.

23 Kunz R, Oxman AD. The unpredictability paradox: review of 
empirical comparisons of randomised and non-randomised 
clinical trials. British Medical Journal 1998; 317(7167): 
1185–1190.

24 Deeks JJ, Dinnes J, d’Amico R, Sowden AJ, Sakarovitch C, 
Song F. Evaluating non-randomised intervention studies. 
Health Technology Assessment 2004; 7(27): 1–173.

25 Begg CB, Berlin JA. Publication bias: a problem in inter-
preting medical data. Journal of the Royal Statistical Society: 
Series A 1988; 151(3): 419–445.

26 Sterling TD. Publication decisions and their possible effects 
on inferences drawn from tests of significance – or vice 
versa. Journal of the American Statistical Association 1959; 
54: 30–34.

27 Tullock G. Publication decisions and tests of significance – a 
comment. Journal of the American Statistical Association 
1959: 54(287); 593.

28 Rosenthal R. The ‘file drawer problem’ and tolerance for 
null results. Psychological Bulletin 1979; 86(3): 638–641. 

29 Cooper HM, Hedges LV (eds). Handbook of Research 
Synthesis. New York: Russell Sage, 1994.

30 Egger M, Davey Smith G, Scheider M, Minder C. Bias in 
meta-analysis detected by a simple, graphical test. British 
Medical Journal 1997; 315(7109): 629–634.

31 Copas J. What works? Selectivity models and meta-analysis. 
Journal of the Royal Statistical Society: Series A 1999; 161: 
95–105.

32 Sutton AJ, Abrams KR, Jones DR, Sheldon TA, Song F. 
Methods for Meta-analysis in Medical Research. Chichester: 
John Wiley, 2000.

33 Hopewell S, Loudon K, Clarke MJ, Oxman AD, Dickersin 
K. Publication bias in clinical trials due to statistical sig-
nificance or direction of trial results. Cochrane Database of 
Systematic Reviews 2009, Issue 1.

34 Doucouliagos C, Stanley TD. Theory Competition and 
Selectivity (Deakin Working Paper, Economics Series 2008–06). 
Melbourne: Deakin University, 2008.



Meta-regression models of economics and medical research

145   

35 Stanley TD, Doucouliagos C. Identifying and Correcting 
Publication Selection Bias in the Efficiency-Wage Literature: 
Heckman meta-regression (Deakin Working Paper, Economics 
Series 2007–11). Melbourne: Deakin University, 2007.

36 Stead LF, Perera R, Bullen C, Mant D, Lancaster T. Nicotine 
replacement therapy for smoking cessation. Cochrane 
Database of Systematic Reviews 2008, Issue 1.

37 Moreno SG, Sutton AJ, Ades A, et al. Assessment of regres-
sion-based methods to adjust for publication bias through 
a comprehensive simulation study. BMC Medical Research 
Methodology 2009; 9(2).

38 Stanley TD. Beyond publication selection. Journal of 
Economic Surveys 2005; 19(3): 309–345.

39 Stanley TD. Meta-regression methods for detecting and 
es timating empirical effect in the presence of  publication bias. 
Oxford Bulletin of Economics and Statistics 2008; 70:103–127.

40 Roberts CJ, Stanley TD (eds). Meta-Regression Analysis: 
issues of publication bias in economics. Oxford: Blackwell, 
2005.

41 Higgins JPT, Thompson SG. Quantifying heter geneity 
in meta-analysis. Statistics in Medicine 2002; 21(11): 
1539–1558.

42 Charemza W, Deadman D. New Directions in Econometric 
Practice, 2nd edn. Cheltenham: Russell Edward Elgar, 1997. 

43 Feld LP, Heckemeyer JH. FDI and Taxation - a meta-study 
(Zentrum für Europäische Wirtschaftsforschung GmbH 
Discussion Paper No. 08–128). Mannheim: Zentrum für 
Europäische Wirtschaftsforschung. Available from: ftp://
ftp.zew.de/pub/zew-docs/dp/dp08128.pdf.

44 Thompson SG, Higgins JPT. How should meta- regression 
analyses be undertaken and interpreted? Statistics in 
Medicine 2002; 21(11): 1559–1573.



   

146

CHAPTER 12

From evidence-based economics to 
economics-based evidence: using systematic 
review to inform the design of future research

Ed Wilson1, Keith Abrams2

1Health Economics Group, University of East Anglia, Norwich, UK
2Department of Health Sciences, University of Leicester, Leicester, UK

Introduction

The purpose of much health services research is to 
assist in decisions about whether or not to adopt a 
given technology (e.g. a drug, device, programme 
or technique). Economic evaluations using decision 
models are a means of assessing the relative value for 
money (cost-effectiveness) of technologies (see also, 
inter alia, Chapters 2 and 9). This is usually expressed 
as the incremental cost-effectiveness ratio (ICER), 
defined as the difference in mean cost between a tech-
nology and its comparator, divided by the difference 
in mean outcome. If the ICER is below some thresh-
old, then the technology is considered good value for 
money and should be adopted in place of its compa-
rator (see the Appendix to this chapter, equation A1). 
A common outcome metric is the quality-adjusted 
life-year (QALY) and an ‘acceptable’ threshold in 
the UK is in the region of £20,000–30,000 per QALY 
gained.1

It is convenient to rearrange the ICER into the 
incremental net benefit (INB), so that the decision 
rule becomes ‘adopt the technology if the expected 
INB is greater than zero’. This generalises to ‘choose 
the technology with the maximum expected net 

 benefit (NB)’, which is a mathematically convenient 
 decision rule when comparing more than two options 
(see Appendix, equations A2–A4).

Decision uncertainty can be summarised in the 
cost-effectiveness acceptability curve (CEAC) (or 
preferably the cost-effectiveness acceptability fron-
tier), which shows the probability a decision will be 
‘correct’ as a function of  willingness to pay for a unit 
of outcome.2

In order to maximise expected NB, decisions 
should be based solely on the expected net benefit, 
irrespective of the degree of uncertainty. Uncertainty 
should instead be used to inform the decision as to 
whether to pursue future research.3 This contrasts 
with the classic frequentist statistical paradigm, 
which focuses on hypothesis testing and statisti-
cal significance, and where the decision rule would 
be to ‘choose the option with the highest net ben-
efit only if this is statistically significantly higher’ 
(in this classic frequentist view, if there is no such 
option then there is too much uncertainty to make a 
recommendation).

There are therefore two separate decisions to be 
made: whether to adopt an intervention, and whether 
to collect further evidence to inform reassessment 
of the decision in the future (although these deci-
sions are not truly independent of one another – see 
‘Discussion’, below).

In this chapter, we first summarise the iterative 
approach to the evidence-gathering cycle of  systematic 
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review and meta-analysis, decision making and primary 
research, which could be referred to as ‘economics-
based medicine’. We then consider a number of ways 
in which research may be prioritised, classifying 
these different approaches as either ‘economic’ or ‘non-
economic’. We argue that economics-based approaches 
are the only ones consistent with health gain maximi-
sation for the population as a whole, as they are the 
only ones that take into account the opportunity cost 
of research. After this, we focus on value of informa-
tion (VoI) analysis as an economics-based approach to 
prioritising research.4–7 We conclude the chapter with 
a discussion of the strengths and weaknesses of the 
VoI approach.

An iterative approach to evidence 
gathering and decision making

It has been argued that evidence gathering to answer a 
specific decision question should be an iterative proc-
ess (see also Chapter 7).8–11 This can be summarised 
in a number of steps, as follows (see also Figure 12.1).
1. Define the decision problem
2.  Systematic review and decision model based on 

current evidence
3. Adoption decision
4. Research decision
5. Primary research

The process begins with the definition of a  specific 
decision question. This must be specified fully; for 
example, ‘Is Intervention X cost-effective compared 
with Intervention Y from the perspective of Health 
care organisation Z?’. Following on from this, a sys-
tematic review of the existing literature should be 
carried out to assemble evidence needed to address 
the specific decision question (including evidence 
on effects and costs), and this evidence synthesised 
in a decision model (see also, inter alia, Chapters 2, 
3, 7, 8 and 9).

It is critical to specify appropriate decision model 
input parameters, carefully estimate their mean val-
ues and characterise the uncertainty (probability 
distribution) at this stage. Where no data exist for a 
particular parameter, expert judgement is required 
to define a likely range of values (and suitably unin-
formative distribution, such as a uniform distribution 
or Normal with a ‘large’ variance). Parameter uncer-
tainty within the model should ideally be analysed 
using probabilistic sensitivity analysis (PSA).12,13

The next stage is the adoption decision: based on 
current evidence, will society be better off with or 
without adoption of the new technology? This is a 
straightforward case of selecting the option with 
the highest expected INB, irrespective of whether 
there is a statistically significant difference between 
options.

Define the decision
problem

Systematic review
and decision model 

Decision: 
• Adopt or
 reject new
 technology?

Value of information
analysis

Decision: 
• More
 research
 worthwhile? 

End research into current
decision problem

Primary studies (RCT,
epidemiological, etc)

Y

N

Figure 12.1 ‘Economics’-based medicine.
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Following the adoption decision is the research 
decision. We propose VoI methodology as an appro-
priate tool for informing this (other approaches are 
considered in the next section of this chapter). The 
uncertainty within model parameters should be used 
in the VoI analysis to determine whether new infor-
mation has a probability of changing the adoption 
decision. If not, then no further research into the 
current decision problem should be carried out, and 
the decision made on the basis of current evidence 
alone. However, if so, there may be a case for con-
ducting additional primary research. This may be a 
randomised controlled trial (RCT), with or without 
piggybacked economic evaluation, but equally could 
be an epidemiological study or utility elicitation exer-
cise (see also Chapter 8), the choice depending on 
which uncertain parameters have the greatest impact 
on decision uncertainty. Finally, the new data gener-
ated by the primary research should be fed back into 
an updated systematic review, and the cycle repeated.

A consequence of this approach is that deci-
sion models and RCTs or other primary studies are 
not mutually exclusive but complementary. Fully 
informed decision making should be based on all 
available evidence on both the costs and benefits 
associated with all possible alternative interventions 
over an appropriate time horizon (typically lifetime 
in health economic evaluation), in all relevant patient 
groups.11 Furthermore, the evidence needs to be 
combined in such a way as to fully and appropriately 
characterise the uncertainty inherent in the evidence 
(i.e. parameter uncertainty), and hence uncertainty 
in the adoption decision (i.e. decision uncertainty). 
It is therefore highly unlikely that a single RCT, even 
with a piggybacked economic evaluation, will be suf-
ficient for decision making and that as a consequence, 
decision modelling will always be required, for exam-
ple when considering long-term outcomes or adverse 
events (see also,  inter alia, Chapters 2, 3 and 9).11,14

Approaches to setting 
research priorities

It has been argued that a research prioritisation mech-
anism should be consistent with the objective of the 
system within which it operates.15 In the health care 
field, this is assumed to be the maximisation of health 
gain, subject to budget and equity considerations 

(see also Chapter 6). A number of approaches to 
research priority setting within the health care field 
are proposed and/or practised by various funding 
bodies, which we group into ‘non-economic’ and 
‘economic’ approaches (see Box 12.1).

Non-economic approaches
Subjective judgement is perhaps the means most com-
monly used to prioritise research projects. However, 
due to its lack of replicability and explicit quantifica-
tion of the value of research, it is unlikely to be con-
sistent with the health system objective stated above.

Burden of disease approaches assume a direct 
link between the size of a problem and the value of 
research into it.16,17 However, this need not necessar-
ily be the case, as there may be very little uncertainty 
regarding the effectiveness of a treatment for a highly 
burdensome disease. Research into such treatments 
would have very little chance of changing policy and 
hence very little impact on health gain.

Priority setting according to the estimated welfare 
loss from clinical variations in practice argues that 
the reason for variation in practice (after adjustment 
for case-mix, demographics, etc.) is disagreement as 
to the effectiveness of interventions. However, this 
approach does not distinguish between variation that 
is due to uncertainty in the effectiveness of a treat-
ment and variation due to lack of dissemination of 
existing knowledge. Under this approach, a further 
trial could be recommended even in circumstances 
where there is little uncertainty regarding the effec-
tiveness of a treatment. Fleurence & Torgerson argue 
that, in these circumstances, there are probably more 
efficient means of changing practice than undertak-
ing a new RCT.15 

Box 12.1 Approaches to setting 
research priorities

Non-economic
Subjective judgement/‘gut feeling’
Burden of disease
Welfare loss from variation in practice
Trial sequential analysis

Economic
Payback
Value of information
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Finally, trial sequential analysis has been proposed 
as a method for establishing when sufficient evidence 
has been gathered.18 This approach is an extension 
of group sequential analysis – a means of adjusting 
hypothesis tests to account for repeated testing (thus 
avoiding spurious rejection of hypotheses).19,20 As 
this does not take into account the opportunity cost 
of conducting research, it cannot assess the relative 
value of investments in alternative research projects.

In summary, the limitations of ‘non-economic’ 
approaches are that they are unlikely to be consistent 
with the objectives of the health system to which they 
contribute, and that they do not consider the issue of 
the opportunity cost of research: namely, that resources 
invested in research may have generated more health 
for the population had they been spent either in alter-
native research projects or in direct care provision.

Economic approaches
The ‘payback’ approach involves the use of scenario 
analysis to estimate the likely cost-effectiveness of 
a proposed trial. As with the ‘clinical variations’ 
approach described above, this is a function of not 
only the results of a trial but also any change in policy 
resulting from that trial. That is, following publication 
and dissemination of a trial result, clinical practice 
may change, resulting in changes in costs and health 
gain (QALYs) within the population. The expected 
change in costs (including the cost of conducting the 
trial itself) divided by the expected change in QALYs 
gives the expected cost-effectiveness of the trial, 
expressed in terms of the incremental cost per QALY 
gained. This approach has been used to determine the 
likely cost-effectiveness of an RCT of the long-term 
effects of hormone replacement therapy (HRT).21

Expression of the results in terms of the incremen-
tal cost per QALY gained allows direct comparison 
with the cost-effectiveness of other health care inter-
ventions, and/or the expected cost-effectiveness of 
further trials of other health care interventions (and 
application of the same willingness-to-pay thresh-
olds). However, the payback approach assumes policy 
changes will be determined by the result of one new 
‘definitive’ trial, rather than a synthesis of all available 
evidence. This is a potential limitation, since it may 
be preferable to base decisions on the formal com-
bination of all previous evidence as well as evidence 
from the new trial. 

In the following section, we present (VoI)  analysis 
as an economics-based approach to research pri-
oritisation that is fully compatible with the iterative 
approach to evidence gathering and decision making 
and the objective of health gain maximisation.

Value of information analysis

Information theory has its origins in the early 1960s 
in the work of Raiffa & Schlaifer.4 Recent applications 
have been in the areas of, for example, agriculture, 
environmental economics and finance.22–26 However, 
recent interest has also grown in its application to 
health care research prioritisation.

Value of information analysis provides justification 
for whether future research should be conducted, 
and if so, on which uncertain parameters, and pro-
vides an estimate of the appropriate sample size for 
such a study.5–7 Essentially, VoI values the returns 
from investment in further research to reduce deci-
sion uncertainty, and provides an alternative to 
conventional power calculations used to estimate 
the appropriate sample size for future trials, based 
on a comparison of the return from the marginal 
trial participant and the associated marginal cost of 
including her/him in the research. Pilot studies have 
been undertaken to inform future research priori-
ties in the UK NHS Health Technology Assessment 
programme and for the UK National Institute for 
Health and Clinical Excellence, and VoI analyses are 
beginning to appear alongside published economic 
evaluations.27–39

The key statistics in VoI analysis are the:
expected value of perfect information (EVPI)
expected value of perfect parameter information 
(EVPPI)
expected value of sample information (EVSI), and the
expected net benefit of sampling (ENBS).

Expected value of perfect 
information (EVPI)
The EVPI provides an upper boundary for all 
expenditure on research into a decision question. As 
stated in the introduction to this chapter, the deci-
sion rule is to choose the option which maximises 
expected NB for a given population (see Appendix, 
equation A4). This equation is based on current 
information.

•
•

•
•
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As a result of uncertainty (i.e. imperfect information), 
there is a probability that the decision will be wrong, in 
which case there will be a loss to society (i.e. foregone 
health gain). If we had perfect information we would 
always choose the correct option, so there would be no 
loss. The expected loss from uncertainty is equivalent to 
the expected gain from eliminating uncertainty (i.e. the 
EVPI). Mathematically, it is the difference between the 
expected maximum NB and the maximum expected 
NB (see Appendix, equation A5). The second term on 
the right hand side of equation A5 is simply equation 
A4 (i.e. the maximum expected net benefit with current 
information). The first term is the expected maximum 
net benefit with perfect information. Thus the EVPI is 
the difference between the two.

Example
Suppose the current treatment for disease X is called 
‘Old’ and patients currently treated have an annual 
risk of death of Po. A new treatment ‘New’ is devel-
oped which reduces the relative risk of death by RRN 
compared to ‘Old’, but ‘New’ is also more expensive. 
The attendant decision question is whether to adopt 
‘New’ in place of ‘Old’. A systematic review and 
meta-analysis have yielded point estimates and dis-
tributions around Po and RRN: assume current data 
comprises a study of 200 patients in total, randomised 
to ‘Old’ and ‘New’, and that it estimated a 20% annual 
probability of death with ‘Old’ and a relative risk 
of death with ‘New’ of 0.75. Based on this informa-
tion, the baseline probability of death (on ‘Old’) is 

 characterised as a beta distribution and relative risk 
as lognormal with parameters as per equations 1 and 
2, below.

 P BetaO � ( , )20 80  (1)

 LN RR NormalN( ) ( . , . )� �0 29 0 097  (2)

A simple decision model based on a two-state Markov 
chain is developed incorporating these as well as other 
data (such as the ‘up-front’ cost of ‘Old’ and ‘New’, 
changes in subsequent resource use and costs associated 
with ‘Old’ and ‘New’ and health state utility values), 
over an appropriate time horizon (see Figure 12.2). 
The model combines these input parameters into 
 estimates of the net benefit from each treatment (NBo 
and NBN) and a PSA is used to derive an expected net 
benefit with ‘Old’, E(NBo) and expected net benefit with 
‘New’, E(NBN).

Table 12.1 shows the results of the PSA (note that 
only five iterations are shown in this  illustrative exam-
ple; several thousands would typically be  necessary, 
depending on the complexity of the model). The 
expected net benefit of ‘Old’ is £84,178 and of ‘New’, 
£92,153 (‘E(.)’ is the expectation in Table 12.1). The 
maximum expected net benefit (see Appendix, equa-
tion A4) is thus £92,153 and ‘New’ should be adopted. 
However, for iterations 2, 3 and 5, ‘Old’ has the high-
est net benefit, and  therefore as ‘New’ is the chosen 
option, there is an opportunity loss equal to the dif-
ference in net benefit (£16,677, £15,026 and £315 
respectively). The expected loss over all  iterations is 

Alive
Cold; Uold

Dead
0; 0 

Alive
Cnew; Unew

Dead
0; 0 

Po

Po*RRn

1-Po

1-Po*RRn

Treat with Old 

Treat with New 

Figure 12.2 Decision model (Markov chain): ‘Old’ and ‘New’, where Cj and Uj are cost per year and utility of patient 
with treatment j (j = ‘Old’, ‘New’).
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therefore £6403, which is the gain from eliminating 
all uncertainty (i.e. the EVPI).

The per-patient EVPI is £6403. This should be scaled 
up to the current and future population to provide an 
upper limit for the budget for future research into the 
technology in question (see Appendix, equation A6).

Thus if the incidence of disease X is 10,000 per 
annum, for a 10-year time horizon and with a dis-
count rate of 3.5%, the population EVPI is:

 £
.

£6403
10 000

1 035
551

0

9

*
,

t
t

m
�

�∑

The maximum budget for research into the cost-
effectiveness of ‘Old’ versus ‘New’ should therefore be 
set at (the rather high figure of) £551m. This does not 
mean that such a budget should be allocated! What this 
does state is that if a particular research project will 
cost more than the EVPI, then it will definitely not be 
cost-effective: the funds should be spent elsewhere (e.g. 
direct patient care or in an alternative research area). 
The cost of a research project being less than the EVPI 
is therefore a necessary but not sufficient condition.

Expected value of perfect parameter 
information (EVPPI)
The EVPPI provides an upper boundary to research 
expenditure with respect to a particular parameter or 
group of parameters (see Appendix, equation A7). As 
such, the EVPI is a special case of the EVPPI where the 
parameters of interest are all parameters in the model. 
Again, this should be multiplied by the incident popu-
lation over an ‘appropriate’ time horizon to calculate 
the population EVPPI (see Appendix,  equation A8).

Note the sum of EVPPIs will not be equal to the 
EVPI due to the potential for interactions between 
variables; for example, collecting information on 
one parameter may affect the value of collecting fur-
ther information on another with which it is closely 
correlated.

Example
In our example, we now consider the EVPPI associ-
ated with the single parameter, Po (although we could 
consider other variables or groups of related param-
eters). We first sample a value from the distribution 

Table 12.1 EVPI illustration.

Iteration NBO NBN D Max Loss

1 £67,913 £119,013 N £119,013 £0
2 £110,199 £93,522 O £110,199 £16,677
3 £77,624 £62,598 O £77,624 £15,026
4 £68,291 £89,083 N £89,083 £0
5 £96,863 £96,548 O £96,863 £315
E(.) £84,178 £92,153 N £98,556 £6403

Table 12.2 EVPPI illustration.

Iteration Po NBO NBN D Max Loss

1 0.23 £101,323 £105,554 N £105,554 £0
2 0.19 £67,466 £70,849 N £70,849 £0
3 0.19 £105,311 £92,888 O £105,311 £12,423
4 0.20 £58,946 £77,969 N £77,969 £0
5 0.21 £106,624 £99,337 O £106,624 £7287
E(.) £87,934 £89,319 N £93,261 £3942
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of Po as a possible realisation of the ‘true’ param-
eter value. We then run the PSA for a ‘large’ number 
of iterations, holding Po constant, and record the 
expected net benefits of ‘Old’ and ‘New’ respectively 
(see Table 12.2). The next step is to sample another 
value from the distribution of Po, repeat the PSA and 
record the expected net benefits. This is repeated a 
large number of times. As before, we take the expec-
tations of the columns ‘NBo’, ‘NBN’ and ‘Max’. The 
expected value of perfect information on Po is then 
the expected maximum net benefit (£93,261) less 
the maximum expected net benefit (= max (£87,934, 
£89,319)), yielding an EVPPI for Po of £3942 and a 
population EVPPI for Po of:

 £
.
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Repeating the EVPPI calculation for a number of 
parameters provides an indication of what further 
research may be most useful (or, rather, efficient) to 
reduce decision uncertainty. However, as per EVPI, 
the EVPPI provides the necessary but not sufficient 
condition for deciding whether or not to carry out a 
research project.

Expected value of sample information 
(EVSI) and expected net benefit of 
sampling (ENBS)
The EVSI provides the sufficient condition as to 
whether to undertake a particular data collection 
exercise (whether RCT, prospective case series, ret-
rospective database analysis, etc.) by estimating the 
value of the return from a study of sample size n. For 
a particular parameter or group of parameters, this 
is the expected maximum expected net benefit with 
the new information less the maximum expected 
net benefit with current information (see Appendix, 
equations A9 and A10). 

The ENBS is the difference between the EVSI with 
sample size n and the cost of conducting the research 
with sample size n. The point at which this is max-
imised is the efficient sample size for the proposed 
study. If there is no positive sample size for which the 
ENBS is greater than zero, then additional research is 
not warranted, and decisions should be based on cur-
rent information only (i.e. the cost of future research 
outweighs the benefit).

Example
Figures 12.3 and 12.4 show the steps in calculating 
the EVSI and ENBS for the parameter Po. Figures 12.3 
and 12.4 each show three tables labelled A to C. 
Table B will contain the output of the standard deci-
sion model PSA. Table A will contain the summaries 
of each of these and Table C will contain the EVSI 
estimated for each sample size.

With current information, our meta-analysis deter-
mined the prior distribution of Po as Po ~ Beta(20,80). 
We have already established that the EVPPI associ-
ated with this parameter is greater than zero (£339m) 
and so now want to calculate the EVSI and ultimately 
the ENBS.

We first decide on a possible sample size for our 
proposed study, say n = 10. We then sample a value 
from the prior distribution of Po. This represents one 
possible realisation of the world. Let us say that value 
is 0.24. So this is a world where the true population 
baseline mortality rate is 24%. We fill this value in cell 
(row 3, column 2) of Figure 12.3, Table A. The results 
of the study (call this Pos) therefore must be a bino-
mial random variable with mean 0.24 and sample size 
10 (i.e. Pos~Bin(0.24,10)).

We now sample from this distribution as a possible 
realisation of the study results. Suppose we sample the 
value 3. That is, one possible result is that three patients 
died and seven survived to 1 year. The next step is to 
use Bayes’ theorem to combine our prior distribution 
and the ‘new’ data to a (pre)posterior distribution.40 
Call this Po�. For the beta distribution this is simply:

 Po�~Beta(A+Pos,B+n-Pos)

 => Po�~Beta(20+3,80+10-3)

 => Po�~Beta(23,87)

This equation is entered in cell (r1, c2) of Figure 12.3, 
Table B. We then run the PSA for a ‘large’ number 
of iterations (only 5 shown for demonstration pur-
poses), each time sampling from the distributions of 
Po� as well as the other model inputs, and record the 
net benefit obtained from each treatment in Figure 
12.3, Table B, cells (r3, c3) to (r7, c4).

After all the iterations, we estimate the expected net 
benefit from ‘Old’ at £98,453, and from ‘New’, £85,395 
(Table B, cells (r2, c3) and (r2, c4)). We then transfer 
these estimates to cells (r3, c3) and (r3, c4) of Table A.
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The next step is to sample from the prior distribu-
tion of Po again. Let us say the result this time is 0.18. We 
record this in Table A (Figure 12.4, Table A, cell (r4, c2)). 
The results of the hypothesised study are now a  binomial 
random variable with a Bin(0.18,10) distribution. 
Sampling from this distribution, we get a possible study 
result of, say, one death and nine survivors. Adding these 
new data to the prior gives us Po� ~Beta(21,89), pro-
viding us with the new (pre)posterior  distribution. The 
model is then run a large number of times, sampling 
each time from this new distribution along with the 
remaining model inputs, and the expected net  benefit 
from each treatment is recorded. In this case we get 
£72,814 and £84,599 respectively (Figure 12.4, Table A, 
cells (r4, c3) and (r4, c4)). This process is repeated a 
large number of times.

After running the iterations, we record the maxi-
mum expected net benefit from each run in the final 
column of Figure 12.4, Table A, and take the mean 
of each column (recorded in the top row of Table A: 

£81,324, £88,396 and £91,008). The EVSI is the 
expected maximum net benefit with perfect informa-
tion about Po less the maximum expected net benefit 
with current information. The former is simply the 
expectation of the final column of Table A (£91,008). 
The latter is approximated by the maximum of the 
expectations of columns 3 and 4 (= max (£81,324, 
£88,396)). Thus the EVSI on parameter Po from a 
study of size n = 10 is:

£91,008 – max (£81,324, £88,396) = £2612.

This is the EVSI of a study of sample size 10. We now 
need to repeat the entire process for studies with a range 
of sample sizes. Table 12.3 shows the results for calcu-
lating EVSI for sample sizes of 0–500 patients. As with 
EVPI and EVPPI, this is the per-patient EVSI, so we 
need to multiply by the present and (discounted) future 
population of patients (column 3 of Table 12.3; see 
Appendix, equation A11). We then need to net off the 
costs of conducting the study, which we have split into a 

Average

Run

MODEL Po � Beta(23,87) NBo NBn

1 0.23 £118,651 £95,671

2 0.22 £118,873 £78,423

3 0.24 £73,682 £92,143

4 0.23 £104,719 £73,621

5 0.23 £76,339 £87,116

Mean £98,453 £85,395

Po � Beta(20,80)

A. Iteration summaries

B. Model iterations

POS�Bin(0.24,10)

POS � 3

0.241

2

3

4

5

NBo

£98,453

NBn Max C. EVSI

n EVSI

10

20

30

40

50

…

£85,395

0

10

Figure 12.3 EVSI example.
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Average

Run

MODEL Po  � Beta(22,88) NBo NBn

1 0.23 £100,584 £120,634

2 0.23 £67,527 £73,963

3 0.23 £108,340 £99,127

4 0.22 £57,498 £61,501

5 0.23 £86,941 £105,540

Mean £84,178 £92,153

Po � Beta(20,80)

A. Iteration summaries

B. Model iterations

POS�Bin(0.21,10)

POS � 2

0.24

0.18

0.19

0.19

0.21

1

2

3

4

5

NBo

£98,453

NBn Max

C. EVSI

n EVSI

10

20

30

40

50

…

£85,395 £98,453

£2612

£81,324 £88,396 £91,008

£72,184 £84,599 £84,599

£76,439 £94,157 £94,157

£75,368 £85,677 £85,677

£84,178 £92,153 £92,153

Figure 12.4 EVSI example (continued).

n Per-patient 
EVSI

Population EVSI 
(£ms)

Cost of sampling 
(fixed costs, £ms)

Cost of sampling 
(variable costs, £ms)

£ sampling 
(£ms)

ENBS 
(£ms)

0 0 £0.00 £0.00 £0.00 £0.00 £0.00
10 £2612 £224.83 £0.15 £0.15 £0.30 £224.53
20 £3400 £292.66 £0.15 £0.30 £0.45 £292.21
30 £3654 £314.52 £0.15 £0.45 £0.60 £313.92
40 £3765 £324.08 £0.15 £0.60 £0.75 £323.33
50 £3820 £328.81 £0.15 £0.75 £0.90 £327.91
100 £3880 £333.98 £0.15 £1.50 £1.65 £332.33
150 £3930 £338.28 £0.15 £2.25 £2.40 £335.88
200 £3945 £339.57 £0.15 £3.00 £3.15 £336.42
250 £3947 £339.75 £0.15 £3.75 £3.90 £335.85
500 £3949 £339.92 £0.15 £7.50 £7.65 £332.27

Table 12.3 EVSI and ENBS illustration. 
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fixed and variable component (Table 12.3, columns 4–6; 
see Appendix, equation A12). The difference is the ENBS 
(Table 12.3, final  column). The sample size at which this 
is maximised is the  optimum sample size for the study. 
In this example, the optimum sample size is approxi-
mately 195 patients (see Figure 12.5).

Discussion

The preceding section showed a worked example of 
how VoI can be applied to determine the optimum 
sample size for a study on the single model parameter, 
Po, a probability with a beta distribution. Applying 
the techniques to other parameters with alternative 
distributions such as relative risk (lognormal) and 
resource use or costs (usually gamma) is possible with 
appropriate modifications to the algorithm (see Ades 
et al. for these algorithms7).

An appropriate study design to estimate Po would 
be a prospective case series; however, the methods 
can just as easily be applied to determine appropri-
ate study endpoints and follow-up length for an RCT, 
and even the optimum allocation of patients between 
arms and any patient subgroup for investigation.41 
Nevertheless, there are a number of limitations and 
underlying assumptions to VoI analysis and these are 
discussed below.

Structural uncertainty and characterisation 
of parameter uncertainty
The validity of the VoI approach to research prioriti-
sation rests on two critical assumptions. First, that the 
assumed structure of the decision model is correct, 
and second, that the uncertainty around each of the 
parameter inputs is appropriately characterised.

The first point is a question of ‘structural uncer-
tainty’, a type of uncertainty which conventional sen-
sitivity analyses do not commonly address, other 
than through a range of scenario analyses from which 
the decision maker is invited to choose the most 
 plausible.42 An alternative is to employ a model-averag-
ing approach based either on model fit to the data or by 
adding parameters to the model to represent the choice 
between the alternative scenario analyses. Each iteration 
of the PSA then selects one of the scenarios based on 
some distribution of the likelihood of each.42 

The second point relates to the use and combin-
ing of evidence (i.e. systematic review and meta-
analysis). Economic evaluations, including decision 
models, should ideally make use of ‘all appropriate 
evidence’.43 This is to ensure consistency with the 
principles of evidence-based medicine, defined as ‘the 
conscientious, explicit and judicious use of current 
best evidence in making decisions about the care of 
individual patients’.44 Although in the current context 

£0.00

£50.00

£100.00

£150.00

£200.00

£250.00

£300.00

£350.00

£400.00

0 50 100 150 200 250 300 350 400 450 500

Sample size

£m popn EVSI (£ms)
£ sampling
ENBS

Figure 12.5 EVSI, cost of sampling and ENBS.
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we are concerned with the population level (i.e. policy 
decision making) rather than an individual patient, 
the latter statement is equally valid for informing 
economic evaluations upon which to base policy 
decisions.

The thorny question is what constitutes appropri-
ate evidence. The Cochrane Handbook for Systematic 
Reviews of Interventions states that the primary 
 difference between a systematic as opposed to a 
 narrative review is the ‘pre-specification of eligibil-
ity criteria for including and excluding studies in the 
review’, defined as a statement of the clinical ques-
tion and specification of the types of study that will 
be included.45 The Handbook suggests that a review 
should seek ‘all rigorous studies of a particular com-
parison of interventions’. For estimating measures of 
the effects of health care interventions, a focus on RCTs, 
as the study design least prone to bias, is suggested.

The result is that systematic reviews, such as those 
produced by the Cochrane Collaboration, focus 
on establishing the best estimate of one particular 
parameter or group of related parameters (i.e. ben-
eficial and adverse effects). They provide a valuable 
input into decision models, but are highly unlikely to 
provide data for every parameter included in a model 
(see also, inter alia, Chapters 7 and 8).

For example, a systematic review of early versus 
delayed laparoscopic cholecystectomy for acute chole-
cystitis reported statistics relating to risk of peri- and 
postsurgical complications, conversion to open pro-
cedure and mortality.46 A subsequent decision model 
drew heavily on this review, but in addition required 
data on the probability of a patient becoming symp-
tomatic, prognosis of pancreatitis, as well as resource 
use, unit costs and utilities.47

To be classed as using all appropriate evidence, 
these model inputs should also be based on care-
ful reviews of evidence (see also, inter alia, Chapters 
7 and 8). However, these are often not available for 
every parameter (especially resource use estimates), 
so as a last resort, model inputs are sometimes based 
simply on researcher or expert estimates. It is there-
fore unclear whether the probability distribution 
assigned around such point estimates adequately 
reflects parameter uncertainty.

Incorrect specification of parameter uncertainty 
will lead to incorrect estimation of the value of 
further research. The only practical solution is to 

ensure that care is taken to fully characterise param-
eter uncertainty, for example, by replacement of 
author, researcher or expert estimates with a formal 
 elicitation technique.48 Ultimately, a ‘comprehensive 
decision-modelling’ approach is desirable in which 
systematic review, parameter estimation, sensitiv-
ity analysis and economic evaluation are carried out 
within a single modelling framework.49

Defining the relevant patient population
The value of additional research into a decision ques-
tion is a function of not only the current but also 
future patient population estimated over an ‘appro-
priate’ time horizon. Whilst it may be possible to esti-
mate the future incidence and prevalence of a disease 
with a reasonable degree of certainty, it is far from 
clear exactly what an ‘appropriate’ time horizon is, 
and the value of information is extremely sensitive to 
the time horizon selected.50

One approach would be to adopt an infinite time 
horizon. This will yield a finite value of information 
for any positive discount rate, and so may provide 
an upper limit of the value of information (although 
this ceases to be true once uncertainties associ-
ated with technological change and future prices are 
incorporated).50 However, an infinite time horizon is 
not intuitively plausible. Current methods guidelines 
recommend that the selected time horizon should 
reflect the ‘effective lifetime of the technology’. One 
could treat this as an unknown parameter for which 
further information could be sought.7 An alternative 
time horizon would be one that equates to the ‘time 
over which the decision question remains relevant’. 
In other words, the expected time to the next major 
development in the disease area that would render the 
current decision question obsolete. ‘Horizon scan-
ning’ of new technologies in early stage development 
may be a means to estimate this.

A review of applied studies employing VoI tech-
niques found that such studies have tended to select 
a time horizon of either 10 or 20 years, with no clear 
justification in either case.50 The review authors argue 
that adopting a single cut-off is essentially an approx-
imation of a more complex process of changes to the 
decision problem through time, where changes in 
relative prices, information and development of new 
technologies each affect the VoI attributable to differ-
ent model parameters to differing degrees.50 They do 
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not, however, recommend simultaneous modelling of 
all these aspects for pragmatic reasons. Instead, they 
recommend consideration of the information needs 
of decision makers; in essence, the analysis has to 
be sophisticated enough to incorporate all relevant 
influences but simple enough to be delivered within 
a reasonable timeframe and comprehensible to those 
making the decision. The decision to pursue addi-
tional research will be made with or without formal 
analysis and the purpose of decision analysis is to 
improve the quality of the decision (i.e. to increase 
the probability of a decision being the ‘correct’ one), 
and not to capture in minute detail every nuance of 
the decision problem.

Those patients who participate in a primary 
research study will not normally be able to ben-
efit from the information obtained from that study, 
although this is not always the case. For example, 
study participants may benefit from the study where 
the disease is characterised by well-defined periods of 
relapse and remittance, and the treatment provides 
symptomatic relief of relapses. Therefore, when mul-
tiplying the per-patient EVSI to the population level, 
the population should be adjusted for this considera-
tion, if applicable.3 Furthermore, there is inevitably a 
delay between any decision to carry out new research 
and the results being acted upon, which carries an 
opportunity cost borne by the entire patient popula-
tion, requiring further adjustment to the population 
EVSI.51

Computational burden
It will be evident from the worked example presented 
in this chapter that VoI calculations can be ‘com-
putationally expensive’. In our commentary on the 
example, we suggested sampling only once from the 
distribution of Pos for each iteration, but intuitively 
it would be preferable to sample from this distribu-
tion repeatedly. This adds yet another loop to the 
process and thus increases the number of iterations 
performed by an order of magnitude. Whilst improve-
ments in the power of computers may partially solve 
the problem, there is a tendency for programmers to 
develop more sophisticated models as a result, thus 
counteracting the increase in modern computer 
processor speed. Alternative shortcuts have been pro-
posed, including linear approximations of non-linear 
models, meta-models and search algorithms, which 

may provide an appropriate compromise between 
computational speed and loss of accuracy.52– 56

Independence of the adoption 
and research decisions
The iterative approach to evidence gathering and 
decision making involves an important concep-
tual distinction between the decision to adopt a 
new technology and the decision to pursue further 
research (to inform a future revision of the adoption 
decision).

Whilst separate, the adoption and research deci-
sions are not truly independent of one another, for 
two reasons. First, if the adoption decision is delayed 
whilst new research is undertaken, there is likely 
to be an opportunity cost to those who could have 
benefited (assuming the technology in question has 
a positive INB) and vice versa.57 Second, there may 
be considerable costs associated with reversing a 
decision.58

For example, suppose a new technology has a 
positive mean INB compared with current practice, 
but with sufficient uncertainty to warrant further 
research. The recommendation from this would be to 
adopt the technology for the present and gather new 
evidence. If the new evidence suggests that the origi-
nal adoption decision was wrong (i.e. expected INB 
is now negative), the decision should be reversed at 
that point. But if the cost of reversing that decision 
is greater than the benefit from reversal (e.g. retrain-
ing of staff, construction of new facilities, etc.), the 
expected value of the ‘adopt and research’ recommen-
dation becomes zero (it cannot affect the adoption 
decision): the optimal recommendation would in fact 
have been to ‘delay and research’, even when current 
evidence suggests a mean positive INB.58 The cost of 
reversal should therefore be incorporated in the VoI 
analysis.57

Multiple jurisdictions
Information is a public good: once in the pub-
lic domain, it is ‘non-rival’ and ‘non-excludable’, 
meaning consumption by one individual or group 
neither diminishes consumption by another, nor 
can that individual or group prevent another from 
consuming it. This leads to free riding, since there is 
no reason for one jurisdiction (e.g. a state research 
funder) to pay for research when another can do 
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so. Therefore, whilst the EVSI may suggest that a 
 particular study should be carried out, it may be 
strategically optimal to wait for another jurisdiction 
to undertake the research instead, depending on the 
likelihood that the results will be generalisable or 
transferable to the local jurisdiction (see also, inter 
alia, Chapters 3 and 5).59

Study design
The VoI approach described in this chapter esti-
mates the return from gathering information on a 
(group of) variable(s). It does not explicitly specify 
the ‘best’ study design to elicit that variable. Different 
study designs are subject to differing degrees of bias: 
a retrospective case series may be less expensive than 
a prospective RCT, but has been shown to be more 
prone to bias, although the direction and magnitude 
of the bias are uncertain.60,61 At issue is whether the 
bias is sufficient to affect the decision, and whether 
it is worth investing in a less biased (and potentially 
more expensive) study design.62

Value of information has the potential to influence 
study design through analyses of a study’s interim 
results. For example, an interim analysis of effects 
data collected in a trial of long-term HRT (oestro-
gen plus progestin) found a significantly increased 
risk of breast cancer in the intervention group, at 
which point the study was terminated.63 Similarly, 
VoI analyses have the potential to be used at the 
interim analysis stage to trigger ‘stopping rules’ based 
on consideration of both costs and effects (i.e. cost-
effectiveness). This could also be extended to the 
incorporation of new external information emerg-
ing during the conduct of a study. For example, the 
results of a newly published, separate study may be 
incorporated and used to determine whether it is effi-
cient to continue the current study.

Conclusion

Value of information analysis is an approach used to 
assist research priority setting by valuing the return 
on investment in research in terms of a reduction in 
the probability of making the ‘wrong’ decision, and 
hence increasing the expected value of that  decision. 
If the cost of gathering the new information exceeds 
this value, the research is not worthwhile; the research 

resources would be better spent  elsewhere (e.g. direct 
service provision or other research projects).

Intrinsic to this approach is the iterative approach 
to evidence gathering and decision making, begin-
ning with systematic review and economic evalua-
tion, followed by adoption and research decisions, 
and ending with new information being gathered 
using a new primary research study and reappraised 
within an updated review and evaluation. VoI analysis 
can therefore inform the efficient allocation of scarce 
research resources.

Appendix

Incremental cost-effectiveness ratio 
(ICER) 

 
C C

E E
2 1

2 1

�

�
� λ  (A1)

where Cj and Ej are the expected cost and outcome 
respectively of option j. The decision rule is to adopt 
option 2 if the ICER is below some threshold, λ.

Incremental net benefit (INB) 
Rearranging the ICER to the incremental net 
(monetary) benefit (INB):

 λ( ) ( )E E C C2 1 2 1 0� � � �  (A2)

Maximum expected net benefit (NB)
This generalises to choosing the option j, with the 
highest (expected) net benefit:

 Max E E Cj j j[ ( )]λ �  (A3)

If Ej and Cj are a function of a set of parameters θ 
(e.g. effectiveness of the technologies, utility weights, 
unit costs and resource counts), then we can rewrite 
the decision rule as:

 Max E NB jj{ [ ( )]}θ θ,  (A4)

where:
j = intervention (e.g. 1 = current treatment, 
2 = new treatment)
θ = input parameters to model
NB(j, θ) = net benefit of intervention j with param-

eter set θ.
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Expected value of perfect 
information (EVPI)
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 (A5)

where j, θ and NB(j, θ) are as above.

Population expected value of perfect 
information
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where:
It = incident population in time t
r = discount rate.

Expected value of perfect parameter 
information (EVPPI)
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where:

ϕ ψ θ∪ �

(ϕ is a parameter or subset of parameters of interest, 
ψ is all the others in set θ).

Population expected value of perfect 
parameter information
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Expected value of sample information
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where
θ = single uncertain parameter
D = sampled value of θ from trial of size n.

And similarly for groups of parameters:
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Population expected value of sample 
information

PopnEVSI EVSI
I

r
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where:

Expected net benefit of sampling

 ENBS EVSI TCn n nθ θ θ, , ,� �  (A12)

where:
TCθ,n = total cost of a study estimating parameter 

� with sample size of n.
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Introduction

As demand for new health care technologies increases 
in environments of cost containment, choices must 
be made about which interventions to fund. Similar 
problems arise in other sectors as decision makers 
struggle to determine the most productive ways of 
deploying the resources available to them. The evi-
dence-based approach has drawn on economics with 
the aim of providing analytical frameworks to inform 
decision makers about effectiveness and efficiency of 
resource use. Such frameworks increasingly form the 
basis for resource allocation decisions. For example, 
several countries have adopted formal requirements 
and guidelines for economic evaluation in health 
care.1–4

In 2002, Donaldson and colleagues recognised the 
need for the application of evidence-based principles 
in the practice of economic evaluation.5 However, the 
importance of adopting evidence-based approaches 
in health economics is not confined to the economic 
evaluation of new technologies. Health economics 
encompasses a much broader range of influences and 
constraints on the production of health, illness and 
recovery in populations.6 Moreover, under an evi-
dence-based approach, the methods and processes 

used, as well as the principles and assumptions on 
which they are based, must themselves be compatible 
with the concepts of economics.5

The evidence-based approach to decision making 
draws its foundations from clinical epidemiology. 
The focus of attention is establishing ‘evidence’ of 
effectiveness (i.e. providing information on whether a 
technology works or not).7 This has led to the devel-
opment and use of research methods which devalue 
the complexity of social reality and exclude the 
consideration of context.8 As a result, the research 
undertaken answers questions about whether the 
intervention ‘works’ on average in the sample of the 
population selected for study. The addition of eco-
nomics into the evidence-based approach has gen-
erally been constrained by the traditional confines 
of clinical epidemiology. Economic evaluations use 
health outcomes to compare the average incremen-
tal costs and incremental effects resulting from use 
of a new intervention in place of the current stand-
ard treatment for a given patient population. In this 
way, the economic question remains ‘acontextual’ 
and evaluations often overlook important aspects of 
patient-relevant consequences, as well as important 
modifying factors.6,9 The ‘science’ of controlling for 
‘other factors’ undermines the ‘social’ nature of the 
problem. For research to be decision informing, it 
must reflect decision makers’ needs for information 
and knowledge about the problems they face and the 
contexts in which they are faced.
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Current methods emerge from a scientific para-
digm which is generally not compatible with either 
the economics discipline or the needs of decision 
makers. The prevailing paradigm involves breaking 
down complex problems (e.g. what is the best way 
for this individual’s health problem to be addressed?) 
into smaller ones (e.g. what works best, on average, 
in a patient population with this health problem?) in 
order to analyse, understand and solve the problem 
by rational deduction. It assumes that associations 
between technologies and health outcomes demon-
strated in ‘highly controlled environments’ (e.g. ran-
domised controlled trials (RCTs), systematic reviews) 
are linear and causal in the real world, regardless of 
place, culture or other contextual circumstances.10 
However, economic frameworks underpin the notion 
of the production of health, illness and recovery in 
populations.11,12 These frameworks identify the large 
range of health determinants and the complex path-
ways in which health is produced.

This chapter focuses attention on the importance 
of incorporating complexity into economic evalu-
ations, which employ evidence synthesis methods. 
Complexity is increasingly identified as a priority 
for research in public health, health services research 
and health policy.9,13–20 The concept of complexity 
refers to the difficulty associated with analysing and 
understanding a problem. So a complex problem may 
lie beyond the capacity of traditional analytic tech-
niques.21 However, complexity is not a dichotomous 
concept; that is, it is not simply a question of describ-
ing quantitatively the level of difficulty in a relative 
sense (where something is more or less complicated 
than something else). As an example, the Medical 
Research Council defines complex interventions as 
‘interventions that contain several interacting com-
ponents’.22,23 Complexity science seeks to understand 
complex adaptive systems, which are systems char-
acterised by a large number of agents interacting in 
open and dynamic environments, whose actions are 
interconnected among all agents in the system. The 
focus is on relations and interactions (i.e. interactive 
causality) and not on components and structures. 
Complexity emphasises the importance of context, 
uncertainty, multiple objectives, multiple perspec-
tives and broader stakeholder involvement.9,24 This 
way of thinking focuses attention on explanation 
and understanding (why and how a technology works 

and under what conditions it works best) as opposed 
to simply whether an intervention works ‘on average’ 
(see also Chapter 3).

This chapter first describes complexity in health 
and health care, and identifies current approaches to 
dealing with complexity in economic evaluations that 
utilise evidence synthesis (e.g. decision modelling) 
methods (see also Chapters 2 and 5). It then intro-
duces the perspective of complexity as an alternative 
approach to conceptualising both the production of 
health, illness and recovery, and the system of plan-
ning, managing and delivering health care. This leads 
to a discussion of the implications of adopting a com-
plexity perspective for the field of economic evalua-
tion. Finally, the chapter concludes with the original 
contributions that the complexity approach could 
make to this field. Although this chapter focuses on 
health, we believe that the same principles would apply 
to social welfare, education and crime and justice.

Reality and complexity in health 
care decision making

Complexity in health and health care
Complexity in health embodies two elements: the pro-
duction of health, illness and recovery and the system 
of planning, managing and delivering of health care 
(a third element of complexity, the decision-making 
process, lies beyond the scope of this chapter – see 
Chapters 3, 4 and 5 for coverage of this issue). The 
production of health, illness and recovery in popula-
tions occurs through multiple dynamic, interacting 
systems. The human body is inherently complex while 
individuals are part of wider social systems made up 
of complex social relationships and institutions.20 
Although the uncertainty associated with the effects 
and costs of health care interventions is already rec-
ognised in economic evaluation methodology, inves-
tigations of influences on the expected distribution 
of effects and costs are limited to a small number of 
largely biomedical markers (e.g. age and sex). This 
fails to acknowledge the wider range of social factors 
and their interactions that influence the distribution 
of outcomes. Without such careful consideration, the 
outcomes of health care at the individual level are 
much less predictable.20

The system of planning, managing and deliver-
ing health care is embedded in the wider society and 



Chapter 13

   

164

shaped by society’s principles and values. The health 
care system involves a large variety of actors and 
activities interacting in diverse and complex settings 
that change over time.16 Social and professional net-
works have a key impact on health care professionals’ 
behaviours, attitudes and practices.25 All of these fac-
tors influence the way in which problems are defined 
and analysed and solutions developed and delivered. 
As a result, there is a system influence on the asso-
ciation between interventions and outcomes that lies 
beyond statistical variations. For example, social sci-
entific and epidemiological researchers have observed 
that providers’ diagnostic and management strategies 
are influenced by providers’ personal and professional 
characteristics, patients’ physical and psychosocial 
characteristics, practice settings, and organisational 
and structural features of health care systems.26-31 
All these factors are influential in determining costs 
and effects of interventions.31-33 The implication for 
economic analysis is that the efficiency of an inter-
vention for identical patients might differ between 
different providers (see also Chapter 3). So, what 
provider characteristics, either taken alone or when 
interacting with patient characteristics, are associated 
with greater levels of efficiency? Some might argue 
that these issues may be addressed by using decision-
modelling techniques; however, the next section will 
highlight the main limitations of such approaches.

In addition to information generation, there is 
the problem of implementation that needs to recog-
nise that health care decision making spans differ-
ent levels of the health care system: macro (policy), 
meso (administrative) and micro (clinical). Health 
care decisions are often interdependent both within 
and across these levels. The evidence-based approach 
often assumes a linear, rational decision-making 
process.34–36 However decision makers use a variety 
of processes, depending upon, inter alia, the nature of 
the problem.14,37 Health care decisions emerge from 
complex, dynamic and often non-linear processes 
involving many stakeholders and the dynamic inter-
actions among stakeholders have a significant impact 
on the outcome of a decision.14

Complexity in economic evaluation
Systematic reviews have shown the limited influence 
of economic evaluations on health care decisions.38–43 
Although there is a trend towards greater use of 

economic evaluation, as jurisdictions introduce 
requirements for economic evaluations and guidelines 
for the methods and conduct of those evaluations at 
the macro level, the use of this ‘economic evidence 
base’ at the meso and micro levels remains low.39 For 
example, in the National Health Service (NHS) in 
England and Wales, the National Institute for Health 
and Clinical Excellence (NICE) makes explicit use of 
economic evaluation for technology appraisal, but 
local decision makers often follow different decision-
making approaches.43–45

Several barriers to the use of economic evaluation in 
decision making have been identified. As with any type 
of information, decision makers may not have the time 
and other resources to understand the concepts on 
which the evaluations are based or the implications of 
the findings for the decisions they face. But even if the 
evaluations are understood by the decision makers, the 
design of the economic evaluation may fail to reflect 
the nature of the decision makers’ problem.39,43,46–49 
Alternatively, the methodology may not reflect the 
decision makers’ context of constrained maximisa-
tion.50–53 In other words, the simple questions being 
addressed by the economic evaluation are not the 
complex questions faced by decision makers. Patient 
groups are not homogeneous and neither are the pro-
viders responsible for their care. Moreover, decision 
makers operate in a budget-constrained environment. 
They do not have an infinite stream of resources that 
can be used to implement cost-effective interventions 
irrespective of their total additional cost. Decision 
problems therefore cannot be reduced to considera-
tion of the incremental cost-effectiveness ratio (ICER) 
of different interventions and comparison of the ICER 
with some arbitrary cost-effectiveness threshold.

Decision modelling is used in many economic 
evaluations to evaluate complex health care decisions 
under conditions of uncertainty.54–57 Proponents of 
this approach claim that it allows explicit represen-
tation of the ‘real world’ in a more simple and com-
prehensible structure.54 Mathematical and statistical 
models are often developed to synthesise informa-
tion from different sources to determine the relative 
cost-effectiveness of alternative interventions.55,57–59 
Decision-modelling techniques are used to:

extrapolate primary data beyond a trial follow-up 
period
link intermediate endpoints to final outcomes

•

•
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synthesise and compare interventions when no 
‘head-to-head’ trials exist
generalise from trial populations to specific target 
groups
generalise data gathered in one setting to other set-
tings and countries
investigate uncertainty in the knowledge base
identify priorities and designs for future studies
provide more precise and reliable estimates of 
cost-effectiveness.54,55,58,60

However, current decision-modelling techniques in 
economic evaluation are inadequate to address the 
many problems and decisions that decision mak-
ers face. They suffer from a number of limitations, 
including the structural assumptions made and the 
sources of data inputs.56,58,59 They depend on effec-
tiveness estimates produced by systematic reviews 
and RCTs. Hence, although the model structure may 
initially reflect the decision makers’ needs, final mod-
els may be refined in accordance with the limitations 
of the data. In this way, the models risk being driven 
by the data rather than by the problem facing the 
decision makers. Many of these analyses are focused 
on narrowly defined populations, and driven by 
expertise and opinion.56 Many health care problems 
are complex, involving substantial uncertainty and 
ambiguity, and numerous inter-related systems, stake-
holders and possible alternative solutions. Decisions 
are dynamic in the sense that their contexts change 
constantly, decisions are not independent, decisions 
have to be made in real time, and preferences do not 
remain constant over time. Most economic evalua-
tion methods are presented as a series of neutral and 
decontextualised procedures, and thus as taking place 
in a social vacuum.9 Implicit assumptions about 
actors’ interests and interactions ignore social reality. 
Understanding the preferences and behaviours of 
stakeholders requires serious attention to social real-
ity.61,62 Because the nature of reality is relative and 
socially constructed, identical findings can lead to dif-
ferent interpretations.

Decision modelling cannot be used as a substitute 
for explanation and understanding of a problem. 
The method does not reduce the uncertainty faced 
by decision makers.59 It attempts to represent reality 
through the use of mathematical and statistical rela-
tionships.60 In economic evaluations, including those 
using decision-modelling methods, the emphasis is 

•

•

•

•
•
•

on cause and effect (causal relationships). Applying 
mathematics to solve health care decision prob-
lems may grant a pseudo-scientific aura of objectiv-
ity and truth to economic evaluation results.46 But 
decision modelling may oversimplify complex deci-
sions. Decision-modelling techniques are based on 
the assumptions of the mechanistic paradigm. The 
response to the challenge of complex health prob-
lems has therefore been to emphasise more sophis-
ticated analytical and technical tools, simply adding 
up the data of isolated parts without considering 
interactions between them.18,21 These ‘reduce and 
resolve’ approaches emphasise problem solving, pre-
diction and control. The goal of decision analysis is 
to find the optimum solution to a problem, assuming 
that predictions can be made. These research meth-
ods provide information on whether an intervention 
works or not, not on the conditions under which an 
intervention works best. This fails to reflect the com-
plex pathways for the production of health, illness 
and recovery in populations, and the social contexts 
in which problems faced by decision makers occur. 
Decisions based on the findings of the research gen-
erated under this narrow paradigm may be associated 
with reductions in efficiency of use of health care 
resources and increasing inequalities in health.63 This 
hints at the requirement for a broader scientific para-
digm, together with research methods, to consider 
the complexity in the health field and the contextual 
‘embeddedness’ of decision-making processes.

Changing research paradigms: 
reversing reductionist thinking to 
enhance problem solving

The term ‘evidence-based decision making’ has been 
defined as ‘the systematic application of the best 
available evidence to the evaluation of options and 
to decision making in clinical, management and 
policy settings’.64 The methods of the evidence-based 
approach are primarily epidemiological and statistical. 
The approach grades research findings according 
to the level of internal validity, with results from 
systematic reviews and RCTs generally being given 
precedence over information gathered from stud-
ies using other methods, such as observational stud-
ies and qualitative research.65,66 Although Coyle and 
colleagues propose a hierarchy relating to the quality 
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of data sources in decision models (see Chapter 9), 
while others are increasingly using Bayesian methods 
to combine information from heterogeneous sources, 
these developments remain within the same philo-
sophical framework as the evidence-based approach, 
which has been criticised for promoting a positivist-
empiricist conception of the term ‘evidence’.66 This 
reflects the underlying research paradigm on which 
the evidence-based approach is based.

Newtonian paradigm and the 
positivist perspective
The prevailing paradigm in evidence-based 
approaches to health economics has problems in both 
its descriptive and prescriptive powers.62,67 Under 
the evidence-based approach, there is a predominant 
reliance on the Newtonian paradigm, which incorpo-
rates doctrines of reductionism and universality. The 
machine is the dominant metaphor of how the world 
works. Machines, although complicated, are charac-
terised by high levels of control in the environment 
in which they operate and low levels of uncertainty in 
their performance. The Newtonian paradigm is based 
on reducing phenomena into smaller divisions, and 
considering parts in isolation in order to analyse and 
understand each part separately by rational deduc-
tion. The understanding of each part is aggregated to 
achieve an understanding of the whole phenomenon. 
These universal models of science are deterministic 
and objective, and consider researchers as independ-
ent observers. Relationships between causes (e.g. inter-
ventions) and effects are linear and causal in the real 
world, regardless of time, place or other contextual 
factors. A BMW car will perform the same whether 
it is in Canada or Mongolia and it will perform better 
than a Lada car in both settings.

This logical positivism has extended to medical and 
biomedical sciences with empirical observations (i.e. 
scientifically verifiable propositions) being the basis 
for evidentiary claims.66,68–70 The application of eco-
nomic evaluation to this field has been based on this 
form of positivism, founded on empirical observa-
tions provided by experiments designed to maxim-
ise internal validity.67,71 Such empirical knowledge 
is considered more important, reliable and useful to 
decision making than other kinds of knowledge and 
information.65 However, under contemporary theory 
of knowledge, all scientific knowledge is constructed 

and reflects the researchers’ ontological and epistemo-
logical stances (i.e. their attitudes towards the nature 
of reality, truth and knowledge), thus undermining the 
notion of a neutral observation.70,72 Decisions about 
research designs, implementation and interpretation 
are all value influenced. For example, the choice of 5-
year survival as an outcome measure may be made to 
ease the task of outcome measurement for research-
ers, but it implies that all survival durations less than 
5 years are of equal value, and that all survival dura-
tions exceeding 5 years are of equal value. But is any-
one indifferent to the choice between surviving 5 years 
and surviving 10 years?

Complexity perspective
The perspective of complexity offers an alternative 
model for conceptualising the relationships between 
health care and health outcomes as complex processes 
composed of and operating within multiple dynamic 
and interacting systems. Complex adaptive systems 
are characterised by large numbers of agents interact-
ing and exchanging information in open and dynamic 
environments, whose actions are interconnected 
among all agents in the system.13–16,73 The immune 
system and primary health care organisations are two 
examples of complex adaptive systems. The human 
body is composed of multiple inherently complex sys-
tems, including physiological, biochemical, molecular 
and psychological systems. Individuals are themselves 
nested in social systems.20,68 Complexity conceptual-
ises a situation as a function of interacting and inter-
dependent agents. Interactions occurring at a local 
level can have consequences for the whole system. At 
one level of analysis, an individual’s emotional well-
being will affect and be affected by changes at other 
levels.74 No single agent knows or controls the whole 
system so one cannot understand the system by 
examining individual components.13–16,73 The behav-
iour of an individual cannot be described simply by 
summing up the behavioural outcome of each con-
stituent process (e.g. physiological, biochemical, etc.).

Interactions may be non-linear, meaning that 
small changes within, or external to, the system can 
lead to large changes to the system. Conversely, major 
changes can have little effect on overall system behav-
iour.13–16,73 For example, among type 2 diabetic 
patients with drug treatment failure, add-on drug 
therapy may either have little effect on blood glucose 
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levels or cause a potentially dangerous reaction.75 
There are often positive and negative feedback loops 
in the interactions.13–16,73 Complex systems are highly 
adaptive and resilient, attempting to balance seem-
ingly opposing forces in ways that maintain system 
stability in response to perturbations.14,15 Feedback 
may help to maintain stability in the system or may 
lead to the amplification of perturbations, moving 
the system away from its current state.

Decision modelling may accommodate aspects of 
non-linear relationships. However, it fails to recognise 
the synergism of interactions (the whole is greater 
than the sum of its constituent parts) as an emergent 
property of the complex system. For example, in pal-
liative care, the patient’s overall feeling of pain may 
be an emergent phenomenon, arising from the inter-
actions of physical pain, emotional distress, anger, 
social isolation and other factors.76 Consequently, the 
effectiveness of an intervention, for example, will be 
influenced by these interactions.

Over time, the overall behaviour of the system 
emerges through self-organisation which arises under 
conditions of disequilibrium.13–16,73 Complex adaptive 
systems create or change their structures and behav-
iours, via the interactions of system elements, in order 
to meet the changing demands of internal and exter-
nal environments.13–16,73 For example, variation in 
primary care practices is inevitable as each practice is 
a unique self-organised system that emerges through 
dynamic relationships and interactions among par-
ticular agents (e.g. family practitioners, office staff, 
patients and their families) with their unique prefer-
ences, interests, goals and priorities within the con-
text of a particular community setting, given specific 
regional and global influences (e.g. culture, regula-
tions, health care systems).77 In complex adaptive 
systems, individuals act and respond to the environ-
ment according to their own internal rules or men-
tal models.14,15 For example, in their daily practice, 
many primary care practitioners rarely directly access, 
appraise and make use of knowledge from research or 
other formal sources, relying instead on mindlines – 
‘collectively reinforced, internalised, tacit guidelines’.78 
Although there may be a lack of detailed predictabil-
ity, complex adaptive systems can form specific types 
of behavioural patterns around ‘attractors’ and follow 
overall predictable paths.13–16,73 For example, profes-
sional traditions, values and behavioural norms are 

attractors that determine and regulate medical prac-
tice.79 This suggests that a small number of rules may 
underpin the system behaviour.14

Complex adaptive systems have fuzzy bounda-
ries. System membership can change, and agents can 
be members of multiple systems at the same time.15 
Complex adaptive systems are open systems charac-
terised by agents interacting and exchanging infor-
mation with others beyond the system boundaries. 
For example, individuals interact with other individ-
uals in their social networks within social, cultural, 
economic and political systems which can influence 
behaviours and health outcomes.20 The systems, the 
agents within them, and their environments change 
and co-evolve through these interactions. Because 
complex adaptive systems are dependent on ini-
tial conditions, the system’s history is important in 
understanding its current and future behaviour.13–16,73 
For example, health care systems are embedded 
within and bounded by the broader (often country-
specific) societal contexts with which they co-evolve. 
Developments in contemporary health care systems 
cannot be understood without considering their his-
torical context.

Implications for the field 
of economic analysis

Economics provides a set of principles for the explo-
ration of efficiency in the use of scarce resources. 
However, the addition of economics into the evi-
dence-based approach has been constrained by the 
traditional confines of clinical epidemiology – what 
has been described as ‘dolly economics’.5 Thus, ques-
tions about the efficient use of resources confront-
ing decision makers have remained acontextual.6 
Nevertheless, the application of economics principles 
would suggest that the effectiveness and efficiency of 
a technology will depend on the preferences and cir-
cumstances of health care patients and providers, as 
well as on the various contexts in which these actors 
operate.7

Grossman’s model of the demand for health11 
and Evans & Stoddart’s framework for the deter-
minants of health12 are two economic approaches 
that accommodate the complexities and contexts 
discussed above. Both of these models particularly 
underpin the complex pathways to health, illness and 
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recovery involving interactions among a large range 
of health determinants. The relation between inter-
vention and health status is captured in the health 
production function. Grossman has shown that 
social, economic and environmental factors con-
stitute inputs to the health production function.11 
Evans & Stoddart have proposed a dynamic frame-
work for considering the factors that influence health 
in a community. The framework adopts a systems 
approach in which health outcomes are the products 
of complex dynamic interactions between health 
determinants. The framework’s feedback loops link 
the different components of health determinants 
(e.g. social environments, genetic endowments, etc.). 
These interactions are potentially as important as the 
actions of any single factor. What is not yet available 
is an understanding of how and why the interactions 
occur. This framework helps to:

refocus health improvement efforts towards the 
broad social determinants of health
emphasise the importance of considering both bio-
logical and behavioural responses to physical and 
social environments
underscore the interdisciplinarity of health 
production
recognise and make explicit the possible trade-
offs involved between different determinants of 
health (e.g. health care versus social support).12

This multidimensional perspective reinforces the 
value of systems thinking and holistic approach to 
health, illness and recovery.

Under complexity thinking, the emphasis is on 
relations and networks between different determi-
nants (interactive causality). This recognises that sys-
tems, and the individuals within them, do not exist in 
isolation but interact and co-evolve with other sys-
tems. This does not imply that problems are too com-
plex to be tackled but instead argues that problems 
should be approached differently.

For example, smoking represents a complex health 
problem, one which could be addressed by the appli-
cation of complexity thinking. Individual behaviour is 
influenced by individual characteristics (e.g. age, gen-
der, occupation, socio-economic status). But individu-
als are embedded in networks of relationships that have 
a significant impact on their beliefs, behaviours and 
choices (e.g. smoking in the family or among friends 

•

•

•

•

or colleagues). Environments in which individuals live 
may also influence behaviour (e.g. smoking behaviour 
may be facilitated or impeded by the tobacco tax poli-
cies and advertising laws). But these levels of influence 
need not be independent or separate. The relation-
ship between gender and smoking might depend on 
family context and political environment. We might 
therefore expect the effectiveness of smoking cessa-
tion interventions to be highly dependent on local and 
wider contexts. So, for example, the poor economic 
circumstances of unemployed single mothers might 
be an important part of exploring the effectiveness of 
particular interventions among women (e.g. smoking 
cessation programmes or medications), not simply 
statistical ‘noise’ to be controlled for in intervention 
studies.7

Similarly, the interaction between health profes-
sionals and individuals may also affect smoking 
behaviour. Providers’ choices of smoking cessation 
interventions are influenced by their personal and 
professional characteristics and the contexts in which 
they work (e.g. practice organisation, remuneration 
policies, etc.) as well as by patients’ physical and psy-
chosocial characteristics. Hence, what works best for 
a particular patient may depend on these supply-side 
factors, and the efficient treatment for a given patient 
(or group of patients) may vary across different pro-
vider types and settings.

The proposed perspective would suggest consid-
eration of a wide array of ‘policy’ targets. A better 
understanding of the ‘smoking issue’ would require 
a multidimensional approach focusing on various 
stakeholders’ involvement. This would contribute to 
developing awareness of the issue of ‘transdisciplinar-
ity’ in the field of economic evaluation. The transdis-
ciplinary perspective is collaborative and inclusive, 
being open to incorporation of multiple perspectives, 
values, approaches and experiences in defining and 
solving complex problems.80 It allows creativity and 
innovative thinking in dealing with the challenges 
of producing and delivering contextually relevant 
knowledge. Because of the uncertainty and ambigu-
ity of complex health problems, one ‘best’ solution 
simply does not exist. For economic evaluation, this 
means creatively expanding the range of possible 
solutions, with a view to understanding why and how 
a technology works and under what conditions it 
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works best as opposed to simply whether it works ‘on 
average’ (see also Chapter 3).

The complexity perspective suggests that, through 
observation over time, it may be possible to iden-
tify what factors are important in bringing about a 
change in a system. It points to the existence of recur-
ring patterns and suggests that a small number of 
rules may underpin system behaviour.14 Explanation 
and understanding are achieved through a contextual 
approach (observation or narrative analysis) to study 
the dynamics of interactions and search for order in 
patterns over time, focusing on non-linear effects, 
unintended consequences, emergent and holistic 
properties, self-organisation and historical develop-
ment of the system. Various analytical approaches 
to complexity science are being used or developed 
in many fields of research.13,16,81,82 Division of the 
determinants of behaviour into multiple levels would 
be of fundamental importance in this new model. 
For economic evaluation, viewing systems through 
multilevel models could accommodate the neo-
classical economic framework while recognising that 
all action is socially situated and cannot be explained 
by individual motives alone.17

Lastly, complexity thinking does not reject the 
Newtonian framework of modern science or its claim 
to reliable knowledge altogether. Rather, it sees reduc-
tionist thinking in the context of a much broader 
framework. For simple problems where there is a high 
degree of certainty and agreement among stakehold-
ers, reductionism and rational analysis are appropriate. 
In such situations, systems are close to equilibrium, 
displaying fewer emergent properties.14,15,17  However, 
few situations in health and health care have high lev-
els of certainty and agreement. Systems change and 
evolve constantly and remain far from equilibrium.17 
As problems become more complex with insufficient 
certainty and agreement, complexity thinking is more 
appropriate. For economic evaluation, this would alert 
researchers  to the importance of considering the sys-
tem as a whole and selecting the approach best suited 
to the complexities  of the problem.

Conclusion

Current approaches to economic evaluation depart 
from the intellectual tradition of economics, and hence 

they provide simple solutions (e.g. ICERs) to inherently  
complex problems.52,53 A complex set of priorities, 
responsibilities, objectives, values and preferences 
drives national and local debates about health care 
resource allocation. In order to be useful for health care 
decision making, the theory and practice of economic 
evaluation must expand to include different  types of 
knowledge and methodologies, and must adapt to the 
practical realities and needs of patients, decision mak-
ers, health care systems, and ultimately society.

New paradigms that incorporate a dynamic and 
emergent view of the world must replace reduction-
ist approaches to health care. Complexity thinking 
offers an alternative model for conceptualising both 
the production of health, illness and recovery in pop-
ulations, and the system of planning, managing and 
delivering health care, as expressions of parts of com-
plex, dynamics and interacting systems. It suggests 
that many types of knowledge are valid and useful 
for evaluation, not just knowledge produced by tra-
ditional methodological approaches. For economic 
evaluation, this involves the acknowledgement of 
complex, interdependent relationships and broader 
contextual factors.24 An approach based on complex-
ity, uncertainty and a plurality of legitimate perspec-
tives, values and interests would more firmly ground 
economic evaluations in the economics discipline as 
well as with the experiences of people engaging with 
health care systems.67 This would provide a means of 
informing policy aimed at a more equitable and effi-
cient use of health care resources because allocation 
decisions would be based on improved knowledge 
and understanding of health problems. 

Complexity thinking would thus expand the scope 
of economic evaluation and increase its real-world 
applicability.9 What is at issue is whether economists 
and systematic reviewers are ready to rise to the 
challenge.
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CHAPTER 14

Evidence-based decisions and 
economics: lessons for practice

Luke Vale
Health Economics Research Unit, University of Aberdeen, Aberdeen, UK

Introduction

This chapter aims to summarise key implications for 
the application of approaches to combine economics 
and systematic review methods. These form lessons 
for future research practice for the evidence synthe-
sis community, based on what we already know in 
this area.

The first edition of this book focused almost exclu-
sively on health and health care.1 Indeed, the focus 
was primarily on the evaluation of health care treat-
ments. Within this volume, the focus has widened to 
consider social welfare, education and criminal justice 
as well as health. It has also drawn lessons from other 
policy domains. For example, Stanley2 uses a case 
study of an issue in labour economics, while Lessard 
& Birch3 present arguments about why consideration 
of complexity is relevant to any economic  analysis. 
These two examples illustrate the first lessons for 
practice from this book.

Economics is a rich and active research area and 
problems in one policy area may have been faced 
within another area. The first lesson is not to forget 
to reflect back to the parent discipline of economics. 
It may provide a practical solution or provide fresh 
insight and help us to continually reassess whether 
the approaches we adopt can truly inform decisions 

about how best to allocate resources. This is not easy 
to achieve in practice, but regular interaction and 
consultation with colleagues, facilitated by use of 
email discussion lists and the burgeoning array of 
other communication technologies, may help. The 
second lesson for practice is to be open to looking 
beyond economics to other disciplines for ways that 
can be used to improve the relevance and applicabil-
ity of approaches to combine economics and system-
atic review methods.

In part, it was the desire to learn these lessons that 
prompted the production of this book. There is much 
that we can learn from each other and also that we 
can learn together. Some specific lessons are high-
lighted in this volume but there are many more to 
be learned and the challenge for a researcher is to be 
open to them.

The remainder of this chapter presents a reading of 
the main lessons for practice to be drawn from all the 
preceding chapters in this volume. These are grouped 
around the following themes.

Using existing evidence on efficiency to derive new 
evidence on efficiency
Using decision models to derive evidence on relative 
efficiency
Making efficient decisions about the need for fur-
ther research
Assessing the distribution of costs and benefits

These are not the only lessons for practice; there are 
several other gems sprinkled throughout the book 
and the reader is invited to draw further lessons from 
each individual chapter.

•

•

•

•
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Using existing evidence on 
efficiency to derive new evidence 
on efficiency

In the first edition of this book, various options for 
obtaining evidence about the relative efficiency of 
interventions were suggested. Briefly, these options 
ranged over various permutations of systematic 
review of the existing economic evidence to the 
development of a new evaluation typically based on 
a decision model. Within this edition, the authors of 
various chapters have argued that the review of exist-
ing economic analyses may have limited scope and 
limited value if a principal objective is to estimate 
relative efficiency based solely on evidence collected 
from included studies. However, as outlined below, 
this does nothing to mitigate the important role such 
reviews can play in informing new evaluations and 
decision making. It simply highlights that reviews of 
existing economic analyses conducted to provide evi-
dence on relative efficiency are likely to represent a 
mis-specification of research design in most cases.

Various reasons for the limited scope for systematic 
reviews of economic analyses have been advanced, 
including the following.

The lack of existing analyses. Byford and colleagues 
observe that this may be particularly acute in social 
welfare, education and criminal justice, but also 
that even in health there typically exist less than a 
handful of economic analyses comparing specific 
interventions.4

Fundamental methodological limitations of the exist-
ing economic analyses. Individual analyses vary 
widely in terms of methodological quality and 
although they may have been fit for their original 
purpose, they might be of limited use to inform 
researchers adopting a different perspective or in 
other jurisdictions.
Transferability, complexity and relevance. This issue 
is highlighted in several chapters. Walker and col-
leagues5 and Anderson & Shemilt6 consider which 
factors might vary between settings and outline the 
need to understand which parameters vary between 
settings. Lessard & Birch identify a more conceptual 
approach to understanding the complexity inherent 
in any policy decision.3

The latter considerations remind us that while a review 
not considering issues related to the transferability, 

•

•

•

complexity and relevance of identified studies may be 
limited, by the same token a review that is explicitly 
designed to think about these factors may be extremely 
valuable. They also point to the need for careful con-
sideration and clear specification of the objectives 
for a review of existing economic analyses and the 
alignment of objectives with methodological choices 
at each stage of the review process. Anderson &
Shemilt address both of these issues.6 They suggest a 
set of main roles or objectives for such reviews, as fol-
lows:  justifying and informing model development; 
identifying the most relevant study (for the deci-
sion problem); or understanding the key economic 
trade-offs and causal relationships in a decision prob-
lem or treatment area. They also align the first and 
(especially) the third objectives to their proposal for 
a more explanatory approach that involves applica-
tion of ‘realist synthesis’ methods to explore how and 
why observed levels and configurations of resources 
appear to be related to observed levels and types of 
outcomes, and what contextual factors affect these 
relationships.6

Thus, there is relatively little support in this book 
for the use of reviews of existing evidence to draw firm 
policy conclusions about relative efficiency, costs or 
other objectives (e.g. equity) that economic methods 
can usefully inform. Anderson & Shemilt suggest that 
this might conceivably be possible if relatively consist-
ent cost or cost-effectiveness results were observed 
across studies, but that this will not be the norm; as 
such, the most that can be expected is that review 
findings indicate interventions that are promising in 
terms of their relative efficiency. There are few exam-
ples even in health where quantitative synthesis of 
relative efficiency has been performed, and although 
there have been rather more examples synthesising 
elements of cost or benefits, such analyses often do 
not explore the importance of contextual factors.

Stanley, however, reminds us that quantitative 
synthesis might be possible; specifically, that meta-
regression (or moderator analysis, as it is known in 
some areas of research) can be used.2 Conceptually, 
key aspects of a decision problem that are hypoth-
esised to be of importance, such as contextual factors, 
may be included as explanatory variables within this 
type of economic analysis. A further lesson for practice 
is to at least consider whether such analysis is  possible. 
A related lesson is that extreme caution is required 
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before using simple methods of meta-analysis, such 
as use of a routine fixed or random effects model. 
Practical arguments have been advanced against this 
in several chapters, which all relate to the issue of 
complexity.

Using decision models to derive 
evidence on relative efficiency

Given the limitations of existing evidence, Marsh 
argues that decision models will typically be required 
to evaluate the relative efficiency of interventions.7 
Researchers therefore need, or should have access to, 
the skills necessary to design, populate and analyse a 
decision model. Access to relevant research skills is all 
the more important as models are simplifications of 
a complex issue. The design of the model therefore 
needs to reflect the key issues that make a decision 
problem complex. As noted above, there is a need to 
understand the causal relationships that exist and the 
context in which a decision is being made.3,5,6 This 
information might come from the review of existing 
economic evidence or through discussion with key 
experts in the relevant area.

Given that a modelling approach is likely to be 
necessary, several chapters have considered how to 
assemble data for use in decision models. Glanville & 
Paisley stress the need to use different search strategies 
for each of the different types of parameter needed to 
populate a model.8 The focus of Glanville & Paisley’s 
chapter is on health and several implications for prac-
tice are identified.

Search for economic evaluations in available collec-
tions of economic evaluations before progressing to 
searches of larger general databases.
Search filters are available for identifying eco-
nomic evaluations in a range of databases in health 
care, but should be used with caution outside 
health care. 
Documenting the search process makes an impor-
tant contribution to the transparency of reviews and 
models.
Searching to inform the development and popula-
tion of decision models is organic, varied and likely 
to be pragmatic and non-exhaustive.
Searching to inform decision models requires access 
to a wider range of resources and types of evidence 
than for searches to identify economic analyses.

•

•

•

•

•

The first two bullet points are specific lessons for 
researchers working in the area of health, but the 
others provide general principles to guide searching 
within a range of policy areas.

Coyle and colleagues reinforce some of these 
points. For example, they recommend that it is: 
‘imperative that the reporting of the methods of 
determining the data sources adopted within any 
model should be explicitly stated’.9 Similarly, related 
to the fourth bullet point, they provide an example 
showing the types of data to which the results of an 
economic analysis were most sensitive. Whilst, as the 
authors acknowledge, the results of their example are 
not necessarily transferable to other interventions or 
policy areas, the key lesson for practice is that, as part 
of developing the model, the researcher should seek 
to identify, in discussion with experts and using sensi-
tivity analysis, the most important model parameters 
and devote more effort to obtaining reliable and pre-
cise estimates for those parameters than others.

Coyle and colleagues also consider possible hierar-
chies for the different types of evidence used in deci-
sion models (e.g. relative effect sizes, baseline risks 
of clinical events, resource use, costs and outcome 
valuations – which in their case are health state util-
ity values).9 The hierarchies were advanced for health 
to prompt debate and would need to be developed 
to make them applicable to other policy domains. 
Nevertheless, the underlying rationale behind these 
hierarchies is that, for any given decision-making 
context, data derived from certain sources for each 
of the different types of information would be most 
applicable. The lesson for practice, relevant to all the 
policy domains, is to consider at the outset (and pro-
vide justification for) what hierarchies of evidence are 
relevant for each type of information for the specific 
policy question being addressed.

Brazier and colleagues focus on how to iden-
tify one type of information required for a decision 
model – the valuations of outcomes.10 Their chap-
ter focuses solely on health state valuations, used to 
derive  quality-adjusted life-years (QALYs). As such, its 
specific lessons are most relevant to the health field. In 
other policy domains (and arguably in health as well), 
relevant beneficial (and adverse) outcomes of alterna-
tive policy interventions are often much wider than 
the effects on health. Brazier and colleagues argue that 
analysts should use ‘the most appropriate values for 
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the mean [outcome valuation] and the uncertainty sur-
rounding them based on all relevant evidence, rather 
than just the best known study’. They emphasise the 
importance of context, which means outcome val-
ues need to be relevant to the population considered 
within the model and the decision-making process.10

In the absence of data with which to value the 
outcomes of an intervention (a common problem in 
analyses across all policy domains), the development 
of balance sheets to present the pros and cons of 
alternative courses of action may be helpful. Brunetti 
and colleagues present the use of one particular sort 
of balance sheet, advocated by the GRADE Working 
Group.11 They argue that the summaries of outcomes 
and resource use included in a balance sheet can be 
used to weigh up whether the benefits, harms and 
costs of an intervention are worthwhile compared 
with an alternative course of action.

The primary focus of Brunetti and colleagues’ 
chapter is on how to present information to deci-
sion makers to inform judgements about the best use 
of resources.. Features of this approach are that only 
important outcomes should be included in the bal-
ance sheet, to avoid information overload, and that 
outcomes should be quality assessed. Quality criteria 
may need to be developed to reflect specific features 
of other policy domains. For example, within the 
GRADE system data derived from randomised con-
trolled trials (RCTs) start as being considered high 
quality, although this can be downgraded if there is a 
risk of bias, the results between trials are inconsistent, 
there are concerns about generalisability of the trials 
to the specific policy context, results are imprecise 
and finally, if there is publication bias. Observational 
studies start as low quality but can be upgraded if 
they are felt to be more applicable to the decision-
making context.

As noted in some chapters, there is no consensus 
across policy domains that RCTs are at the top of an 
evidence hierarchy, primarily because of the difficul-
ties of conducting a trial to evaluate alternatives in 
some circumstances. Because of the difficulty (and 
perhaps impossibility) of overcoming these prob-
lems, trial results might be treated with scepticism. 
In the absence of clear guidance for researchers in 
policy domains other than health, the practical les-
son is that if quality is to be judged, the methods 
used should be transparent and justification given. 

This will allow more constructive critique of the 
approach adopted which in turn may lead to an 
improvement in methodology. 

A further issue with respect to preparing balance 
sheets is how a researcher can know what outcomes 
are most important to present within a balance sheet. 
Some practical guidance on this issue is provided 
by Anderson & Shemilt,6 who suggest that analysts 
should identify key economic trade-offs (i.e. in what 
factors would plausible changes most likely change a 
conclusion?), and also by Coyle and colleagues,9 who 
suggest that analysts should identify the most impor-
tant model parameters (in terms of driving conclu-
sions and those most sensitive to plausible changes). 
In addition to these approaches, it can be useful to 
elicit from policy makers, practitioners and/or con-
sumers, at the outset of a project, which outcomes 
are considered likely to be important for decision 
making.

Making efficient decisions about 
the need for further research

Evidence-based approaches that incorporate eco-
nomic analysis can be used to inform judgements 
about which interventions should be used in practice. 
Rarely, however, is a researcher or a decision maker 
certain that the judgement made is the correct one. 
An essential component of research is to explore what 
further research is required. Even during a research 
project, there is an ongoing process to develop and 
refine the methods of analysis and the data used. 
Wilson & Abrams recommend that there should be an 
iterative process between evidence synthesis and pri-
mary research, allowing for continual revision of an 
economic analysis and an attendant policy decision.12

Wilson & Abrams outline an approach that can be 
used to aid this iterative process by eliciting the value 
of future research. Their example relies on placing 
a value on society’s willingness to pay for a QALY. 
QALYs may not be suitable for all health interven-
tions and will have limited relevance in other policy 
domains. However, other outcomes such as a sin-
gle natural measure (e.g. proportion of reoffenders 
or willingness-to-pay estimates) could in practice 
be used in place of a QALY. There are a number of 
software packages that might be used for decision 
modelling and some of these have built-in features 
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that allow the calculation of the value of information 
(VoI). However, extensions of this process are ana-
lytically demanding and in practice, a researcher may 
need to seek training or expert advice.

One important point to remember about VoI 
analysis is that it does not actually place a value on 
removing the uncertainty surrounding a given policy 
decision. Rather, it identifies the value of remov-
ing uncertainty in a decision model which, as noted 
above, is a simplification of reality, used to inform a 
policy decision. This returns us to the issue of com-
plexity. As noted above, the decision model is used 
to estimate relative efficiency and therefore value of 
information must be structured in such a way as to 
account for the complexity of the decision problem, 
the context of the system and the circumstances in 
which a policy decision is being made.3

Assessing the distribution 
of costs and benefits

The efficient use of resources is only one potential 
policy objective amongst several. Another objective 
is equity or, more specifically, the reduction of ine-
qualities in the access, use or benefits from services. 
McDaid & Sassi argue that this is an under-researched 
area, particularly in the context of evidence synthe-
sis.13 As McDaid & Sassi show, reducing inequalities 
may involve a trade-off between equity and efficiency. 
However, it is also argued that provision of evidence 
on this trade-off requires an adaption and develop-
ment of methods. McDaid & Sassi identify three areas 
in which there are lessons on how equity considera-
tions can be included in evidence synthesis.

Identify what information is important. First, are equity 
issues likely to be important? This can be informed by 
discussions with subject experts and decision makers. 
If equity is important then contextual factors need to 
be investigated, including the effects of demographic 
and socio-economic differences.
Identify the evidence. McDaid argues that a broad 
search may be required to identify relevant infor-
mation to inform considerations of equity and that 
these data may come from qualitative, quantitative, 
geographical and epidemiological studies. Box 6.2 
in McDaid & Sassi’s chapter illustrates equity con-
siderations that might be used to assess the effect of 
distributional issues.

•

•

Use the evidence to refine analysis. Analyses can 
be refined to reflect the impacts on different sub-
groups of interest. However, consideration should 
be given to whether the data relevant to a specific 
subgroup for each of the categories of data high-
lighted by Coyle and colleagues differ from those 
that might be used to reflect an average effect 
within a population.

Conclusion

Within this book, methodological approaches and 
lessons learned from work conducted in health care, 
social welfare, education and criminal justice have 
been presented. Not all the lessons for practice that 
can be drawn from individual chapters are applicable 
to all these policy arenas. However, there are many 
lessons about how to conduct research in practice 
that are common across policy domains. These les-
sons cover the scope and role of synthesis of exist-
ing economic evidence, the value of decision models 
and how data to populate models might be obtained. 
They also cover how economic evidence might be 
used to provide information about equity and how 
evidence might be presented to decision makers so 
that evidence-based decisions can be made about 
future policy, practice and research.
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CHAPTER 15

Evidence-based decisions and economics: an 
agenda for research

Michael Drummond
Centre for Health Economics, University of York, York, UK

Introduction

This book has been about the interactions between 
evidence synthesis, systematic review, economic anal-
ysis and decision making in the arena of health and 
social policy and practice. At the time of the first edi-
tion of this book, which focused solely on health care, 
there was considerable uncertainty about whether 
such interactions would produce positive results.1 
Many imperfections in the existing research were 
noted and an agenda for future research was speci-
fied.2 Eight years on, it is time to assess whether the 
interactions have been positive and whether many of 
the research challenges have been met. It is also time 
to assess whether the experience in health care is rel-
evant to other areas of public policy, such as social 
welfare, education and criminal justice.

The earlier research agenda, which (like the first 
edition of this book) focused exclusively on health 
care, was organised under three general headings. The 
main research needs identified under each heading 
were as follows.

Using systematic reviews in economic evaluation
In what ways should the inclusion criteria for stud-
ies in systematic reviews be modified to accommo-
date the needs of economic evaluation?
Can quality criteria be developed for non-randomised, 
or observational, studies?

•

•

How can non-randomised controlled trial (RCT) 
data best be incorporated in systematic reviews?
Is it possible, or desirable, for systematic reviews to 
give an estimate of the clinical effect size for sub-
groups of the patient population, as well as the aver-
age effect size?
How can issues of external validity (generalisability) 
be better addressed in systematic reviews of clinical 
studies?

Undertaking systematic reviews of economic 
evaluations

What are the possible objectives in undertaking sys-
tematic reviews of economic evaluations and are 
these attainable?
Can the really critical methodological features of 
economic evaluations be identified, so as to guide 
decisions on the inclusion of studies in systematic 
reviews?
Can a quality score (or grading) system be devel-
oped for economic evaluations, and how would 
such a system be validated?

Obtaining evidence about the effects of broader 
health policies and interventions

What are the real (and imagined!) problems of con-
ducting RCTs of policy measures?
Would more pragmatic designs for clinical trials 
address some of the concerns about unnecessary 
simplification of problems and increase the practi-
cal relevance of study results?
In which situations would RCTs not be the preferred 
approach and can these situations be easily identified?

•

•

•

•

•

•

•

•

•
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Can we define more clearly the limits of the evidence-
based medicine (EBM) paradigm and specify more 
fully the alternatives?

In this chapter, the contribution of the current set of 
papers is assessed in the context of the earlier research 
agenda and a new research agenda is specified. The 
new research agenda (and reformulated general head-
ings) reflect both the methods proposals and contro-
versies covered in this volume and also the extension 
of the scope of this volume to encompass other spheres 
of social policy and practice alongside health care.

A new agenda for research

Using systematic reviews in economic 
analysis
Many economic evaluations are undertaken by build-
ing a decision model, whereby data from a range of 
sources are synthesised. As Coyle and colleagues illus-
trate in their case study, in most situations the most 
important model parameter is the estimate of rela-
tive treatment (or intervention) effect and it is most 
appropriate that this estimate is obtained from a sys-
tematic review of the relevant literature.3

In general, this is the area where economic evalua-
tion is best served by systematic review. However, in 
his chapter in this volume, Marsh points out that the 
use of systematic review to measure treatment effect 
in decision models is far from universal across several 
policy domains including health care, so there is still 
considerable room for improvement in this respect.4 
This point is emphasised in the chapter by Coyle and 
colleagues, who demonstrate that the quality of data 
inputs varies and that this can have a major impact 
on the cost-effectiveness estimates.3

In addition, decision models also require estimates 
of other parameters, such as long-term outcomes, 
that are not often available from standard systematic 
reviews, which may only consider evidence drawn 
from certain study designs (e.g. RCTs) to the exclu-
sion of other evidence (e.g. from observational stud-
ies). Finally, decision models require estimates of 
resource use, unit costs and valuations of outcomes 
of programmes, which may not typically be included 
in systematic reviews of effectiveness.

Several of the chapters in this volume tackle these 
issues. Glanville & Paisley stress the need for differ-
ent search strategies to identify evidence needed 

• to populate decision models.5 As well as providing 
 considerable practical advice on what those strategies 
might consist of in the health care field, this chapter 
suggests several important research needs that are 
common to all policy domains. These include:

the need for evidence on the performance of search 
filters to identify economic analyses and other evi-
dence required for decision models
the need to investigate whether publication bias 
(and other forms of reporting bias) is an issue for 
reviews of economic evaluations; and
the need to develop standardised search methods 
for the identification of evidence for decision mod-
els, so that search processes are transparent.

The chapter by Brazier and colleagues focuses specifi-
cally on the challenges of identifying health state util-
ity values for populating decision models for health 
economic evaluation.6 They discuss how search strat-
egies can be developed, identify key sources of health 
utility data, and discuss how these data can be synthe-
sised and adapted for use in decision models.

In their discussion, they identify several deficiencies 
in existing approaches and specify several research 
needs. These include:

the need to improve the sensitivity and specificity 
of search filters for quality of life, health utility and 
other data required to populate decision models; and
the development of formal synthesis methods for 
health state utility values.

Furthermore, if the interest is in outcomes of policies 
in areas such as social welfare, education and criminal 
justice, search strategies may have to be even more 
sophisticated, as there may not be sources equivalent 
to Medline, which contains a high percentage of the 
literature on medical outcomes.

In their chapter, Coyle and colleagues respond to 
one of the research needs identified in the first edition 
of this book.2,3 Recognising that decision models syn-
thesise data from a wide range of sources, they develop 
and test a hierarchy of data quality for five common 
categories of data in health economic evaluations: 
clinical effect sizes, baseline clinical data, resource 
use, costs and utilities. The test of the hierarchy, on an 
existing decision model for osteoporosis, shows that 
choosing evidence of different quality levels can have 
a substantial effect on the results of economic studies.

This suggests several research needs common to all 
policy domains, including:

•

•

•

•

•
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the development of guidelines for economic evalu-
ation that embody a prescriptive approach to the 
quality of sources for data elements within decision 
models
further analyses, in different clinical and policy 
areas, to confirm the impacts of using different data 
sources; and
the development of Bayesian methods for updating 
results as more data become available and for the 
pooling of data from disparate sources of differing 
quality.

Undertaking systematic reviews 
of economic analyses
Several chapters in the volume discuss various aspects 
of the systematic review of economic evaluations and 
other forms of economic analysis. Responding to one 
of the research needs specified in the first edition of 
this book, Brunetti and colleagues discuss approaches 
for grading economic evidence.7 Specifically, they 
describe the application of a new system – Grading 
of Recommendations Assessment Development and 
Evaluation (GRADE) – to economic study results. The 
GRADE approach is becoming widely used in health 
care applications for assessing the quality and appli-
cability of clinical studies and generates an evidence 
profile that includes assessments of study limitations, 
inconsistency of results, directness of evidence, impre-
cision and publication bias.

The authors argue that the GRADE evidence pro-
file is not suitable for summarising estimates of costs 
or cost- effectiveness derived from decision models. 
However, since modelling is ubiquitous in economic 
evaluation, some users of the GRADE system have 
developed an approach for presenting modelled 
economic evidence alongside GRADE evidence pro-
files, including the approach developed for use in the 
National Institute for Health and Clinical Excellence 
(NICE) clinical guidelines programme that is profiled 
in the chapter.

It will therefore be important to evaluate the appli-
cation of the new economic evidence profiles in future 
NICE clinical guidelines. Also, the GRADE approach, 
which, unlike some approaches for grading evidence, 
is not based exclusively on study type (e.g. RCT, obser-
vational study, etc.), would potentially be useful in the 
other policy domains discussed in this volume, where 
controlled experiments are less common. Therefore, 

•

•

•

a major research need would be to explore its use 
in grading the quality of evidence in social welfare, 
 education and criminal justice.

In their chapter, Anderson & Shemilt discuss the 
possibility of producing pooled estimates of costs 
and cost-effectiveness when conducting systematic 
reviews of economic evaluations.8 This issue was 
raised in the first edition of this book, where it was 
suggested that ‘the real contribution of a systematic 
review of economic evaluations may not be to pro-
duce a single authoritative result, but to help decision 
makers understand the structure of the resource allo-
cation problem they are addressing and the impact, 
on the overall result, of the main parameters’.2

The analysis conducted by Anderson & Shemilt 
largely supports this assertion. Specifically, they argue 
that in some circumstances, a review of all full eco-
nomic evaluations relating to a particular policy 
comparison may provide a fairly consistent cost-
 effectiveness answer, but that such examples will not be 
the norm. Rather, reviews of economic studies are likely 
to be more useful in: (i) justifying and informing deci-
sion model development, (ii) identifying the most rel-
evant study (for the decision problem being faced) or 
(iii) understanding the key economic trade-offs and 
causal relationships in a decision problem or policy area.

Bearing this in mind, there may be a role for 
reviews that seek to explain how and why particular 
levels and configurations of resources appear to be 
related to the levels and types of outcomes observed 
in different settings. This may help us understand bet-
ter how relationships between interventions and con-
textual factors affect costs and outcomes. Lessard & 
Birch elaborate on this theme in their chapter in this 
volume.9 Within the health care field, contextual fac-
tors are likely to be more important the further one 
moves from narrowly defined clinical outcomes to 
broader public health measures. Such contextual fac-
tors are also likely to be very important in some of the 
other policy areas discussed in this volume. For exam-
ple, in their review of interventions for adolescent 
substance abuse, Homer and colleagues found that 
contextual factors were very important in interpret-
ing the results of particular economic evaluations.10

Therefore, two central research needs implied by 
these chapters are to:

look beyond the established methodological conven-
tions of systematic reviewing, which are particularly 

•
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dominant in evidence-based medicine, focusing less 
on producing a pooled estimate of outcomes and 
more on explaining why certain programmes work 
(and conversely, why, sometimes, they don’t), or are 
more or less costly, or cost-effective; and to
develop review methods that recognise that health 
and other outcomes are jointly produced by both 
the interventions themselves and the multilevel con-
texts in which they are placed (e.g. the underlying 
characteristics and social dynamics of the popula-
tions and communities which create or sustain the 
health or social problems being targeted).

Some of these issues are explored in the chapter by 
Walker and colleagues, on generalisability, transfer-
ability, complexity and relevance, in which the authors  
discuss factors affecting the results of economic anal-
yses that are likely to vary from setting to setting.11 
These factors can limit the generalisability of economic 
analyses and call into question the production of 
pooled estimates of cost or cost-effectiveness. Indeed, 
a pooled estimate, whilst possibly being more precise, 
might not apply in any setting!

The implication is that more research is needed on:
which parameters vary between settings;
how much variation in the levels of these parame-
ters influences resultant variations in costs; and
the conditions under which the cost structure can 
be assumed to be the same, so that costs can be 
applied from one setting to another.

Finally, two chapters discuss methods, primarily 
developed within economics research, which could 
be used to improve systematic reviews and economic 
analyses in the future. First, Stanley discusses the use 
of meta-regression models in economics and medical 
research.12 He argues that the development of such 
models is necessary because economics deals largely 
with observational data. He goes on to suggest that 
these approaches have been especially helpful in iden-
tifying and correcting for publication bias, a prob-
lem that also plagues medical research. The need for 
these methods in policy areas such as education and 
criminal justice is also self-evident, as in these areas it 
is often difficult to conduct RCTs or other controlled 
experiments.

Research needs arising from this chapter include:
the need to explore and refine variants of funnel 
asymmetry and precision effect tests to correct for 
publication bias; and

•

•
•

•

•

the need to investigate alternative multivariate meta-
regression analysis models to better explain the sys-
tematic variation routinely found in economic and 
medical research.
Second, Wilson & Abrams explore the use of value 

of information (VoI) analysis to set research pri-
orities.13 VoI analysis has so far been applied mainly 
within the context of decision models for health eco-
nomic evaluation, in order to identify those parame-
ters for which the value, in reducing the probability of 
making the ‘wrong’ decision, is greatest. The VoI can 
then be compared with the cost of undertaking fur-
ther research to obtain better estimates of the param-
eters concerned. Wilson & Abrams argue that this 
type of analysis is intrinsic to an iterative approach 
to decision making, beginning with systematic review 
and economic evaluation, followed by adoption of 
the intervention and research decisions, and ending 
with new information being gathered and reappraised 
within an updated review and evaluation.

This chapter suggests several research needs, 
including:

research into the appropriate time horizon for VoI 
analysis or the incorporation of time horizon as an 
additional source of uncertainty in the analysis;
research into the costs of reversing treatment adop-
tion decisions and how these affect the value of 
information and subsequent research decisions; and
research into the utility of VoI in guiding decisions 
on data collection and study design.

Also, since VoI analysis has been applied primarily 
in the context of health care, research is needed to 
assess how easy it would be to apply the same meth-
ods to decision analysis in the social welfare, educa-
tion and criminal justice fields. This is unlikely to be 
straightforward, since the approach is predicated on 
the notion of a threshold of social willingness to pay 
for the outcome of interest. Such a threshold has been 
specified for the quality-adjusted life-year (QALY) 
but there is no comparable figure for the social will-
ingness to pay for the social benefits of programmes 
in the other policy domains covered in this volume.

Obtaining evidence about broader 
health and other social and behavioural 
interventions and policies
At the time of the first edition of this book, which 
focused on evidence-based medicine and health 

•

•

•

•
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economics, a major criticism was that most pub-
lished literature on the use of systematic reviews 
in health economic evaluation related to narrowly 
defined clinical interventions.1,2 In contrast, there 
was little evidence that this approach would be suc-
cessful in conducting evaluations in social welfare or 
evaluations of more complex public health interven-
tions. This is because, in the latter situations, treat-
ment effects may be more dependent on the context 
in which the intervention is delivered, and hence less 
generalisable. In turn, this would limit the useful-
ness of a pooled estimate of treatment effect obtained 
using a systematic review and meta-analysis.

Several papers in this volume discuss these issues 
in more detail. Marsh discusses the role of review and 
synthesis methods in producing decision models in 
both health and non-health fields.4 He points out that 
use of systematic reviews for this specific purpose is 
currently limited outside the health field and also that 
there are relatively few RCTs of non-health interven-
tions. Therefore, economic analyses are more likely to 
be based on quasi-experimental or observational data. 
He therefore argues that research is required to:

inform the development of guidance on the size of 
bias produced by different study designs. For exam-
ple, when is a good-quality quasi-experimental 
study better than a poor quality RCT?
determine how outcomes from non-health care 
interventions should be measured and valued.

Byford and colleagues review the role of economic 
evidence in formulating public policy and practice 
within and across the health care, social welfare, edu-
cation and criminal justice fields.14 They also com-
ment briefly on the role of economic evidence in 
low- and middle-income countries. The latter issue is 
also explored in the chapters by Anderson & Shemilt8 

and Walker and colleagues.11

Byford and colleagues conclude that whilst the 
health sector is leading the field in the conduct and 
use of economic evaluations, other parts of the pub-
lic sector are making considerable efforts to bridge 
the gap between the demand for good-quality evi-
dence and its availability. They argue that, to a large 
extent, limitations in the availability of primary stud-
ies incorporating economic analysis in some sectors 
outside health currently limit the scope for systematic 
review and synthesis of such studies. However, they 
also suggest that the potential for such secondary 

•

•

analyses is likely to be realised more rapidly if greater 
attention is focused on addressing methodological 
complexities inherent in the social welfare, education 
and criminal justice sectors, which are sometimes dis-
tinct from those present in the health care sector.

Several research needs can be identified, including:
further research into methods for valuing the eco-
nomic impact of policy decisions on service users 
and their families;
further research to develop sector-appropriate meas-
ures of outcome capable of capturing the full impact 
of policy decisions on societal well-being; and
further research to explore appropriate study 
designs for economic evaluation in situations where 
experimental designs are infeasible.

The most fundamental concerns about the role of 
approaches to evidence synthesis that combine sys-
tematic review and economics methods are raised in 
the chapter by Lessard & Birch,9 which echoes several 
of the themes introduced by Anderson & Shemilt.8 
Lessard & Birch argue that health, health care and 
social systems are highly complex and that the sys-
tems of planning, managing and delivering health 
care, social welfare, education and criminal justice 
are embedded in the wider society and shaped by 
society’s principles and values.9 For example, whilst 
systematic review and economic evaluation focus on 
clinical and cost-effectiveness, many of society’s con-
cerns relate to the distributional issues surrounding 
health and health care.

Therefore, they argue that systematic review and 
economic evaluation, with their focus on a small range 
of measureable outcomes, are inadequate for increas-
ing our understanding of a broader range of complex 
interactions. Essentially, these methods simplify a com-
plex problem, in order to be able to offer a solution.

Lessard & Birch identify several research needs, 
including:

the expansion of economic evaluation to include 
different types of knowledge and methodologies, so 
that it can better adapt to practical realities and the 
needs of patients, decision makers, health care and 
social systems and ultimately society; and
the use of new paradigms, such as complexity 
thinking, that incorporate a dynamic and emer-
gent view of the world, rather than the reductionist 
approaches embodied in systematic review and eco-
nomic evaluation.

•

•

•

•

•
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Some of the concerns raised by Lessard & Birch are 
discussed in the chapter by McDaid & Sassi.15 They 
acknowledge that there have been few attempts to 
consider equity within or alongside economic evalu-
ations. There is therefore a need for primary research 
on the extent to which a range of policy interventions, 
such as improvements in the environment, housing 
and the alleviation of poverty, help tackle underlying 
causes of inequality and hence inequalities in health, 
educational and crime outcomes. McDaid & Sassi also 
recognise, like others in this volume, that insufficient 
attention has been paid to the fact that the success or 
otherwise of these policies may be context specific, 
since they rely on an adequate behavioural response 
from the recipients of the interventions.

They argue that systematic review and economic 
evaluation, as currently practised, have some way to 
go to tackle these issues. For example, in the health 
field, existing critical appraisal checklists do not 
contain items related to equity issues, and existing 
databases, such as the NHS Economic Evaluation 
Database, do not have a domain relating to equity. 
This means that the reviews of economic evaluations 
are unlikely to focus much on equity issues. Outside 
the health care field, there are not even databases of 
studies comparable to NHS EED and information 
retrieval is generally more difficult.5,15

Several research needs are apparent from McDaid & 
Sassi’s chapter, including:

the development of an equity and context checklist 
for use within the context of systematic reviews of 
the effectiveness and cost-effectiveness literature, 
building on existing efforts; and
more modelling to assess the cost-effectiveness of 
interventions in different population subgroups, as 
a precursor to understanding better the role of con-
textual factors in determining the success of various 
health and social policies.

Conclusion

The papers contained in this volume contribute to 
the development of methodological approaches to 
evidence synthesis that combine systematic review 
and economics methods by addressing some of 
the research needs identified in the earlier book by 
Donaldson and colleagues.1,2 In particular, methods 
have been developed to search for the data required to 

•

•

populate decision models and to assess the quality of 
data sources. Also, there is now more experience in the 
use of systematic review and economic analysis beyond 
narrowly defined clinical interventions and also in the 
other social policy areas covered in this volume.

There has been considerable progress in under-
standing better the role of systematic reviews of 
previously published and unpublished economic 
analyses and in the grading of economic evidence 
identified using such reviews. There is also growing 
agreement that the primary purpose of such reviews 
is not to produce summary estimates of cost or cost-
effectiveness, but arguably less agreement on what the 
ultimate purpose should be. However, several meth-
ods have been proposed for the identification and 
synthesis of appropriate economics literature.

Nevertheless, there remain doubts as to whether 
methods that have been most prevalent to date in the 
health economics and evidence-based paradigm are 
sufficient for the analysis of more complex health, 
social welfare, education and criminal justice poli-
cies, or those interventions where the outcomes are 
context specific. This volume suggests that, in order 
to tackle these issues, evidence synthesis will need to 
embrace a broader range of methods than economic 
evaluation and systematic review alone. Therefore, it 
is important that the new research needs identified 
here are tackled in the years to come.

How this chapter should be cited
Drummond, M. Chapter 15: Evidence-based decisions 
and economics: an agenda for research. In: Shemilt I, 
Mugford M, Vale L, Marsh K, Donaldson C (editors). 
Evidence-based decisions and economics: health care, 
social welfare, education and criminal justice. Oxford: 
Wiley-Blackwell, 2010.

References
 1 Donaldson C, Mugford M, Vale L (eds). Evidence-Based 

Health Economics: from effectiveness to efficiency in system-
atic review. London: BMJ Books, 2002.

 2 Drummond M. Evidence-based medicine meets economic 
evaluation: an agenda for research. In: Donaldson C, 
Mugford M, Vale L (eds) Evidence-Based Health Economics: 
from effectiveness to efficiency in systematic review. London: 
BMJ Books, 2002.

 3 Coyle D, Lee KM, Cooper NJ. Use of evidence in deci-
sion models. In: Shemilt I, Mugford M, Vale L, Marsh K, 



Evidence-based decisions and economics: an agenda for research

185   

Donaldson C (eds) Evidence-Based Decisions and Economics: 
health care, social welfare, education and criminal justice. 
Oxford: Wiley-Blackwell, 2010.

 4 Marsh K. The role of review and synthesis methods in deci-
sion models. In: Shemilt I, Mugford M, Vale L, Marsh K, 
Donaldson C (eds) Evidence-Based Decisions and Economics: 
health care, social welfare, education and criminal justice. 
Oxford: Wiley-Blackwell, 2010.

 5 Glanville J, Paisley S. Searching for evidence for cost-
effectiveness decisions. In: Shemilt I, Mugford M, Vale L, 
Marsh K, Donaldson C (eds) Evidence-Based Decisions and 
Economics: health care, social welfare, education and criminal 
justice. Oxford: Wiley-Blackwell, 2010.

 6 Brazier JE, Papaioannou D, Cantrell A, Paisley S, Herrmann K. 
Identifying and reviewing health state utility values for pop-
ulating decision models. In: Shemilt I, Mugford M, Vale L, 
Marsh K, Donaldson C (eds) Evidence-Based Decisions and 
Economics: health care, social welfare, education and criminal 
justice. Oxford: Wiley-Blackwell, 2010.

 7 Brunetti M, Ruiz F, Lord J, Pregno S, Oxman AD. Grading 
economic evidence. In: Shemilt I, Mugford M, Vale L, 
Marsh K, Donaldson C (eds) Evidence-Based Decisions and 
Economics: health care, social welfare, education and criminal 
justice. Oxford: Wiley-Blackwell, 2010.

 8 Anderson R, Shemilt I. The role of economic perspectives 
and evidence in systematic review. In: Shemilt I, Mugford 
M, Vale L, Marsh K, Donaldson C (eds) Evidence-Based 
Decisions and Economics: health care, social welfare, educa-
tion and criminal justice. Oxford: Wiley-Blackwell, 2010.

 9 Lessard C, Birch S. Complex problems or simple solutions? 
Enhancing evidence-based economics to reflect reality. 
In: Shemilt I, Mugford M, Vale L, Marsh K, Donaldson C 
(eds) Evidence-Based Decisions and Economics: health care, 
social welfare, education and criminal justice. Oxford: Wiley-
Blackwell, 2010.

10 Homer JF, Drummond MF, French MT. Economic evalu-
ation of adolescent addiction programs: methodological 
challenges and recommendations. Journal of Adolescent 
Health 2008; 43(6): 529–539.

11 Walker DG, Teerawattananon Y, Anderson R, Richardson G. 
Generalisability, transferability, complexity and relevance. 
In: Shemilt I, Mugford M, Vale L, Marsh K, Donaldson C 
(eds) Evidence-Based Decisions and Economics: health care, 
social welfare, education and criminal justice. Oxford: Wiley-
Blackwell, 2010.

12 Stanley TD. Meta-regression models of economics and med-
ical research. In: Shemilt I, Mugford M, Vale L, Marsh K, 
Donaldson C (eds) Evidence-Based Decisions and Economics: 
health care, social welfare, education and criminal justice. 
Oxford: Wiley-Blackwell, 2010.

13 Wilson E, Abrams K. From evidence-based economics 
to economics-based evidence: using systematic review 
to inform the design of future research. In: Shemilt I, 
Mugford M, Vale L, Marsh K, Donaldson C (eds) Evidence-
Based Decisions and Economics: health care, social welfare, 
education and criminal justice. Oxford: Wiley-Blackwell, 
2010.

14 Byford S, Barrett B, Dubourg R, Francis J, Sisk J. The role 
of economic evidence in formulation of public policy 
and practice. In: Shemilt I, Mugford M, Vale L, Marsh K, 
Donaldson C (eds) Evidence-Based Decisions and Economics: 
health care, social welfare, education and criminal justice. 
Oxford: Wiley-Blackwell, 2010.

15 McDaid D, Sassi F. Equity, efficiency and research synthesis. 
In: Shemilt I, Mugford M, Vale L, Marsh K, Donaldson C 
(eds) Evidence-Based Decisions and Economics: health care, 
social welfare, education and criminal justice. Oxford: Wiley-
Blackwell, 2010.



   

186

CHAPTER 16

Glossary of terms
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Administrative data are data collected for any admin-
istrative purpose that can be used to assess the ‘real-
world’ prevalence and incidence of a condition, events 
and/or use of resources (e.g. drug use data contained 
in prescription databases, hospitalisation data con-
tained in hospital databases, attendance or attainment 
data contained in school databases, or crime statistics 
contained in police databases, etc.).

Allocation concealment refers to processes used to 
prevent prior knowledge of which comparison group 
an individual will be randomly assigned to in a ran-
domised controlled trial. Inadequate concealment of 
allocation may lead to selection bias.

Allocative efficiency refers to decisions about the 
distribution of resources across a range of interven-
tions within a given system (e.g. a health care system, 
a criminal justice system, etc.); that is, decisions about 
whether to invest resources in a particular interven-
tion versus another and/or how much to invest. In 
contrast to technical efficiency, when an allocative 
efficiency decision is made, one group of stakehold-
ers (e.g. patient, service users) gains at the expense 
of another. Allocative efficiency is achieved within 
a given system when the outcomes achieved with 
the total available resources match the priorities of 
society.

Balance sheets are tools used to present research 
findings in a simple, tabular format that are designed 
to help decision makers develop an accurate under-
standing of the important consequences of two or 
more options (e.g. interventions) being compared, 
for example, their beneficial and adverse effects and/ 
or resource consequences. Balance sheets present ‘raw 
information’ to which decision makers need to apply 
their own judgements about the trade-offs between 
benefits, harms and use of resources. The GRADE 
evidence profile described in Chapter 10 is as example 
of a specific form of balance sheet.

Bayes’ rule is a mathematical formula that shows how 
existing beliefs, formally expressed as probability dis-
tributions, are modified by new information.1 The 
formula expresses the theory that the posterior prob-
ability distribution of an event is proportional to the 
product of a prior probability distribution and a like-
lihood measure evaluated with respect to observed 
evidence. This allows new information to be used to 
update the conditional probability of occurrence of 
an event.

Bayesian methods are a class of modelling approaches 
to statistical analysis that draw on Bayesian prob-
ability theory – see Bayes’ rule. This involves the inter-
pretation of data collected from one or more studies 
in the light of external evidence and judgement, result-
ing in estimates of the probability of predicting an 
observation conditional on the model and its assump-
tions. In the context of health technology assessment, 
Bayesian methods have been defined as ‘the explicit 
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quantitative use of external evidence in the design, 
monitoring, analysis, interpretation, and reporting of 
a health technology assessment’.1 Advantages of using 
Bayesian methods in decision models for economic 
evaluation include that they allow the synthesis of 
external data collected from multiple sources and 
study designs to produce conclusions in a form that 
is argued to contribute naturally to support policy 
decisions.2

Bias refers to systematic error or deviation in the 
results or inferences of a research study, leading to a 
distortion of the results and/or inferences based on 
results. Biases can operate in either direction: different 
biases may lead to underestimation or overestimation 
of a ‘true’ effect. Biases can vary in magnitude: some 
are small (and trivial compared with the observed 
effect) and some are substantial (so that an apparent 
finding may be entirely due to bias). Because the results 
of a study may be unbiased despite a methodological 
flaw, it is more appropriate to consider risk of bias.3

Blinding is the concealment of the assignment of par-
ticipants, in an experiment, to intervention or control 
groups. The concealment can be from participants 
only or from participants, personnel and outcome 
assessors (referred to as ‘double blinding’).

Budgetary constraint describes the limit of expendi-
ture and consumption options available to a specific 
agent (e.g. individual, service provider, government, 
etc.), given the types and amounts of resources availa-
ble to be allocated to the production of a set of goods 
or services.

Case-mix is a system that classifies people (e.g. 
patients, service users) into groups that are homoge-
neous in their use of resources within a specific juris-
diction and over a specific time period (e.g. in health 
care, the mix of clinically homogeneous patient 
groups, based on the collection of clinical and admin-
istrative data on treatment and associated costs).

Clinical data are data related to or derived from 
observations and treatment of patients.

Comparator refers to the alternative course of action 
that the intervention under investigation is compared 

to. For example, in a randomised controlled trial, the 
intervention under investigation (i.e. the experimen-
tal intervention) is compared to one or more com-
parators (also known as control or counterfactual 
conditions), where the alternative course of action (s) 
may be another intervention (that ideally reflects cur-
rent standard practice in the study setting), a placebo 
or no intervention (i.e. a ‘do nothing’ alternative).

Complex intervention refers to an intervention 
consisting of several components that seem essen-
tial to its proper functioning, although the ‘active 
ingredient’ of the intervention is difficult to specify, 
as the components may act either independently or 
interdependently.4 The components usually include 
behaviours and resources, parameters of behaviours 
and resources (e.g. frequency and timing), and meth-
ods of organising those behaviours and resources 
(e.g. type(s) of practitioner, service setting and geo-
graphical location).5 Since almost all interventions 
contain several interacting components, the level of 
complexity of an intervention is conceptualised on 
a continuum, influenced by the nature of the prob-
lems and interventions under evaluation and depend-
ent upon: the number of interacting components; 
the number and difficulty of behaviours required by 
those delivering or receiving the intervention; the 
number of groups or organisational levels targeted by 
the intervention; the number and variability of out-
comes; and the degree of flexibility or tailoring of the 
intervention.4,6

Context (contextual factors) refers to the current 
broad set of organisational and cultural environ-
ments, conditions, structures, processes and settings 
in which actions and decisions take place, and which 
thus influence, specify or explain their meaning, 
inputs and outcomes.

Cost(s) refer to the value of resources that have an 
opportunity cost as a result of being used in the provi-
sion of an intervention – see Opportunity cost.

Cost analysis is a type of partial economic evaluation – 
see Partial economic evaluation.

Cost-benefit analysis (CBA) is a type of full  economic 
evaluation in which measures of both resource use 
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and beneficial (and adverse) effects are valued in 
 commensurate (often monetary) units, so that the 
costs and benefits of alternative interventions can be 
directly compared to assess the extent to which inter-
ventions may be judged favourably from an economic 
point of view. Results may be expressed in terms of 
an incremental cost-benefit ratio or incremental net 
benefit.

Cost-consequences analysis is a form of cost-
effectiveness analysis which sets out both the costs 
(resource use) and consequences (beneficial and 
adverse effects) associated with intervention(s) and 
comparator(s), but which does not include formal 
analysis of the relationship between costs and con-
sequences (i.e. the joint distribution of costs and 
effects). In this respect, it is analogous to a ‘balance 
sheet approach’ to economic evaluation, in which 
decision makers need to apply their own judgements 
about the trade-offs between benefits, harms and use 
of resources – see Balance sheets.

Cost-effective refers to the point at which an inter-
vention may be judged favourably from an economic 
point of view, based on estimates of the joint distri-
bution of costs (resource use) and outcomes (benefi-
cial and adverse effects).

Cost-effectiveness refers to the relationship between 
the costs (resource use) and outcomes (beneficial and 
adverse effects) associated with interventions.

Cost-effectiveness acceptability curve (CEAC) is 
a graphical representation of estimates of the joint 
distribution of costs (resource use) and outcomes 
(beneficial and adverse effects) associated with inter-
ventions and their associated uncertainty, which 
allows assessment of the probability of the assessed 
interventions being cost-effective at various threshold 
levels of willingness to pay for an additional unit of 
health outcome.

Cost-effectiveness analysis (CEA) is a type of full eco-
nomic evaluation in which the results are expressed in 
terms of the incremental cost per measured unit of 
each outcome (i.e. measures of resource use are val-
ued, usually in monetary terms, but outcomes are not). 
Comparisons are thus limited to services or treatment 

options that produce the same outcome, which is 
measured strictly in one-dimensional, naturally occur-
ring units. Interventions producing the same outcome 
are compared to assess the extent to which they may 
be judged favourably from an  economic point of view. 
Cost-effectiveness analyses primarily address deci-
sions relating to technical efficiency – see Technical 
efficiency.

Cost-effectiveness threshold refers to the maxi-
mum cost a specified stakeholder (or group of 
 stakeholders) is willing to pay for a specified unit of 
outcome. The choice of cost-effectiveness threshold is 
a value judgement that depends on several factors.7,8 
For example, in the context of a cost-utility analysis, 
the cost- effectiveness threshold is a politically and 
 strategically defined value of the maximal willingness 
to pay to gain one quality-adjusted life-year (QALY). 
If the cost per QALY associated with an  intervention 
falls below the threshold value, it is judged  cost-
 effective and the intervention is likely to be adopted, 
contingent upon trade-offs with other considerations 
that may influence a decision. Based on analysis of the 
preferences revealed in its resource allocation deci-
sions, the National Institute of Health and Clinical 
Excellence in England and Wales appears to use a 
cost-effectiveness threshold of approximately £20–
30,000 per QALY as a benchmark threshold to inform 
health technology adoption decisions.9

Cost-of-illness study is a form of economic analy-
sis that aims to describe, measure and value the total 
resource use (economic impact) associated with the 
management of a specific medical condition or within 
a specific patient group, from the perspective of a 
specified stakeholder group, or society as a whole.

Cost per quality-adjusted life-year (cost per QALY) 
is a metric used to express the results of a cost-utility 
analysis in terms of the monetised value per unit of 
health gain, where the health gain is valued in terms 
of QALYs – see Cost-utility analysis and Quality-
adjusted life-year.

Cost-utility analysis (CUA) is a type of full economic 
evaluation in which the results are expressed in terms 
of the incremental cost per quality-adjusted life-year 
(QALY) (i.e. measures of resource use are valued in 
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monetary terms and outcomes are valued in terms 
of QALYs – see Quality-adjusted life-years) to allow 
 comparisons of interventions within a given health 
system, in order to assess the extent to which they may 
be judged favourably from an economic point of view.

Covariate (co-variate) is an independent variable that 
may affect or be predictive of the outcome(s) under 
investigation.

Criminal justice economics is a subdiscipline of 
economics applied to the study of crime, justice and 
related interventions, policies and systems.

Decision model is an analytic tool comprising a 
model structure and set of parameters used to sup-
port systematic approaches to evaluating the impact 
of alternative interventions on costs and other out-
comes under conditions of uncertainty.10,11 All types 
of full economic evaluation can be conducted using 
a decision model – see Full economic evaluation. 
Decision models are typically used to synthesise a 
number of different types of evidence, collected from 
several different sources, in order to inform a specific 
resource allocation decision.

Deterministic sensitivity analysis is a form of sen-
sitivity analysis in which the input parameters are 
assigned point estimate values.12

Disability-adjusted life-year (DALY) is a measure of 
the value of health outcomes in relation to a specific 
disease or health condition, calculated as the sum of 
the years of life lost due to premature mortality in a 
specified population and the years lost due to disabil-
ity for incident cases of the health condition in the 
specified population.

Discount rate is the percentage rate used in discount-
ing – see Discounting.

Discounting is the process of adjusting costs or out-
comes incurred or received at different points in the 
future to their present value, so that they can be com-
pared in commensurate units as if they all occurred 
at the same point in time. Discounting is used in eco-
nomic evaluations to adjust for social or individual 
preferences for the timing of costs and outcomes.

Dominant is a term used in full economic e valuation 
to describe an intervention that is both more effec-
tive and costs less than one or more specified 
comparators.

Dominated is a term used in full economic evalu-
ation to describe an intervention that is both less 
effective and costs more than one or more specified 
comparators.

Dummy variable is a term used in regression analy-
sis or meta-regression analysis to indicate a variable 
that takes the value 0 or 1 to indicate the absence 
or presence of some categorical effect that may be 
expected to influence the outcome(s) or phenomena 
of interest.

Econometrics is a set of quantitative techniques for 
economic analysis that combines economic theory 
with statistics to build mathematical models which 
describe economic relationships, test the validity of 
hypotheses about economic relationships and esti-
mate specified parameters in order to obtain meas-
ures of the strengths of the influences of different 
explanatory variables upon dependent variables.13

Economic analysis is a broad term used to describe 
the full range of analytical approaches to the inves-
tigation of economic phenomena or issues relating 
to the supply, demand or allocation of resources. 
Examples include, inter alia, full economic evalua-
tions (including decision models), partial economic 
evaluations, econometric analyses, cost-of-illness 
studies, utility studies, and so on.

Economic evaluation – see Full economic evaluation 
and Partial economic evaluation.

Economic evidence is a broad term used to describe 
the full range of types of evidence that may be used 
to inform an economic analysis, including, inter alia, 
evidence on beneficial and adverse effects, baseline 
risks of events, resource use, unit costs, utilities or 
other measures of the value of outcomes, and so on.

Economics is the study of the optimal allocation of 
limited resources for the production of benefit to 
society.14
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Economies of scale are the long run cost advantages 
that an organisation obtains due to expansion, caus-
ing the ‘per unit’ costs of production to decrease as 
the volume of production increases.

Education economics is a subdiscipline of economics 
applied to the study of education and related inter-
ventions, policies and systems.

Effectiveness refers to the extent to which a given inter-
vention produces beneficial outcomes in individuals 
who receive the intervention in ‘real-world’ settings. 
Intervention effectiveness is a function of intervention 
efficacy, complexity, acceptability and compliance, and 
may be influenced by a wide range of contextual factors.

Effect size is a relative or absolute measure of the dif-
ference in outcome observed between intervention 
and control groups in a controlled experimental study.

Efficacy refers to the capacity or power of a given 
intervention to produce intended, beneficial out-
comes in individuals who receive (and fully comply 
with) the intervention in ideal, carefully controlled 
conditions and settings.

Efficiency refers to the optimal allocation and use 
of scarce resources. There are two (related) types of 
efficiency: technical and allocative efficiency – see 
Allocative efficiency and Technical efficiency.

Elasticity is a measure of responsiveness of a depend-
ent variable to an associated explanatory variable. 
Specifically, it is the percentage change in the depend-
ent variable that is observed in response to a 1% 
change in the associated explanatory variable.

Empirical economic evaluation refers to a full or 
partial economic evaluation conducted alongside 
a single, primary study (e.g. a randomised control-
led trial) and utilising individual-level primary data 
on outcomes (beneficial and adverse effects) and/
or resource use (costs), collected prospectively or 
 retrospectively, on participants in that study.

Epidemiology is a field of study that examines the 
frequency, distribution, determinants and control of 
diseases and medical conditions in populations.

Equity refers to the equal distribution of variations in 
final outcomes (e.g. health, social welfare, education 
or crime-related outcomes) between defined popula-
tion subgroups.

Evidence-based medicine (EBM) is the conscien-
tious, explicit and judicious use of current ‘best 
evidence’ in making decisions about the care of indi-
vidual patients.15

Exchange rate is the rate at which a currency unit of 
one country can be exchanged for a unit of the currency 
of another country – see also Purchasing Power Parities.

Expenditure is the payment of cash or cash-equiva-
lent for goods or services, or a charge against available 
funds in settlement of an obligation, as evidenced by 
an invoice, receipt or other similar document.

External validity refers to the degree to which the 
findings of a study are generalisable or transferable to 
populations or settings other than those in which the 
study was conducted.

Extrapolation refers to a set of mathematical proce-
dures in which the values of a variable are estimated 
over a time horizon that has not been observed, using 
predictions based on observed data points.

Full economic evaluation is the comparative analy-
sis of alternative courses of action (e.g. interven-
tions) in terms of both their costs (resource use) and 
consequences (outcomes).16 Principal types of full 
economic evaluation are cost-effectiveness analysis 
(CEA), cost-utility analysis (CUA) and cost-benefit 
analysis (CBA). These can be conducted alongside 
empirical, primary studies or using a decision model.

Grey literature refers to documents and other 
research-based material issued in limited amounts 
outside formal channels of publication and distri-
bution. Examples include scientific and technical 
reports, government documents, doctoral theses and 
unpublished material.

Health economics is a subdiscipline of economics 
applied to the study of health and related interven-
tions, policies and systems.
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Health technology assessment is the systematic 
 evaluation of the properties, costs, effects and/or 
other impacts of health care interventions. It is 
designed to provide objective and unbiased evidence 
to support health care policy and practice decisions.

Incremental (e.g. incremental resource use, or costs, 
or effectiveness, or benefits, or cost-effectiveness) 
refers to the additional resource use, costs, effective-
ness, benefit or cost-effectiveness associated with an 
intervention in comparison to a specified comparator.

Incremental cost-effectiveness ratio (ICER) is the 
ratio of the difference in costs between an interven-
tion and a specified comparator to the difference in 
effectiveness between that intervention and specified 
comparator.

Indirect comparison refers to a set of analytical 
methods that may be used to compare the costs and/
or effects of alternative interventions using data from 
separate primary studies when there is no, or insuffi-
cient, evidence from direct comparison ‘head-to-head’ 
trials. A common example of a situation in which no, 
or insufficient, evidence from direct comparison trials 
is available is where there is a class of several drugs, 
each of which has been studied in placebo-controlled
randomised controlled trials, but there are no (or 
very few) trials in which the drugs have been directly 
compared with each other.17

Inflation refers to the increase in the general price 
level of goods and services and simultaneous decrease 
in the purchasing power of money over time.

Intention-to-treat (ITT) is a principle used in con-
trolled experimental research when analysing the 
results of a study. An intention-to-treat analysis is 
based on participants’ initial treatment assignment 
on entry to a study, regardless of whether or not they 
completed or received that treatment. It is conducted 
in order to avoid the effects of crossover, drop-outs 
and non-compliance, which may produce risk of bias 
if such effects are not randomly distributed between 
comparison groups.

Internal validity refers to the ‘approximate truth’ 
about inferences regarding cause-and-effect or causal 

relationships. Thus, internal validity is of relevance 
in studies that aim to establish a causal relationship. 
It is concerned with the rigor of (and the degree of 
control the investigator has over) the study design 
and the extent to which the study is conducted in a 
manner free from risk of bias, eliminating or control-
ling for potentially confounding variables, such that 
the potential for an alternative explanation for the 
observed effects of an intervention is minimised.

Intervention refers to the deliberate act of interven-
ing or interceding with the intent of modifying health, 
social welfare, education or crime-related outcomes 
at the individual, group or population level. The term 
‘intervention’ is used more or less interchangeably 
with the terms ‘programme’, ‘policy’, ‘treatment’, ‘tech-
nology’ and ‘service’ throughout this volume.

Log-log model is a regression model in which both 
the dependent variable and the explanatory variables 
are transformed into algorithms.

Log odds ratio is the natural log of the odds ratio – 
see Odds ratio.

Markov model is a specific form of decision model 
used in health economic evaluation, in which patients 
can exist in a finite set of health states, between 
which they can move over time. Movement between 
health states occurs over a discrete time interval 
(known as a Markov cycle), based on preset transition 
probabilities.

Meta-analysis is a statistical method for combining 
the numerical results of two or more independent 
studies to yield an overall statistic (together with its 
confidence interval) that summarises the effect size of 
an experimental intervention compared with a con-
trol intervention, in terms of measures of outcome. 
Meta-analysis is typically a two-stage process. In the 
first stage, a summary statistic is calculated for each 
study, to describe the observed intervention effect. In 
the second stage, a summary (pooled) intervention 
effect estimate is calculated as a weighted average of 
the intervention effects estimated in the individual 
studies. By combining information from all relevant 
studies, meta-analyses can provide more precise 
 estimates of the effects than those derived from the 
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individual studies included in a  systematic review. 
They can also facilitate investigations of the consist-
ency of evidence across studies, and the exploration 
of differences across studies.18,19

Meta-regression analysis (MRA) involves the use of 
a multivariate statistical model to analyse data col-
lected from several studies, in order to investigate 
the impact of study characteristics on study results. 
In principle, this allows the effects of multiple char-
acteristics to be investigated simultaneously. MRA 
is similar in essence to simple regression analysis, in 
which a dependent variable is predicted according 
to the values of one or more explanatory variables. 
However, in MRA the dependent variable is a study-
level estimate of a specific effect and the explana-
tory variables are characteristics of studies that 
may influence estimates of the dependent variable 
(sometimes referred to as ‘potential effect modifiers’ 
or co-variates). The regression coefficient obtained 
from an MRA describes how the dependent vari-
able changes given a unit increase in an explanatory 
variable.18 See Chapter 11 for discussion and exam-
ples of MRA applications in economics and medical 
research.

Mis-specification bias is a term used in economet-
rics to refer to a variety of model mis-specification 
errors that may lead to biased estimates of effects and 
the relationships between dependent and explanatory 
variables. These include omission of potential effect 
modifiers, incorrect function form, and use of single 
equation models when a multiequation model is more 
appropriate.

Monte Carlo simulation is a probabilistic simulation 
technique used to evaluate the effects of uncertainty 
in the results of economic evaluations, including deci-
sion models, to random variation in the values of key 
parameters, using random numbers. The technique 
requires running a large number of simulations, for 
each of which values are drawn from distributions 
assigned to uncertain parameters, with the aim of 
constructing an empirical probability distribution for 
the overall results.12

Non-randomised studies is a broad collective term 
for quantitative studies estimating the effectiveness 

of an intervention that do not use randomisation 
to allocate units (e.g. individuals) to  comparison 
groups. This includes studies where  allocation 
occurs in the course of usual treatment decisions or 
people’s choices (i.e. studies usually called observa-
tional). Types of non-randomised study include the 
case–control study, the cohort study, the controlled 
before-and-after study, the interrupted time-series 
study and some controlled trials that use inappropri-
ate randomisation strategies (sometimes called quasi-
randomised studies).20

Observational data are data derived from observa-
tional studies – see Observational studies.

Observational studies are a class of research 
study in which inferences are drawn or hypotheses 
tested about the possible effect of exposure to an 
 intervention on specified outcomes, measured in a 
defined population, through use of observational 
 methods. Intervention exposure occurs in the course 
of usual treatment decisions or people’s choices; 
the  investigator does not manipulate the use of, or 
deliver, an intervention but observes groups of indi-
viduals exposed to the intervention (and often groups 
of individuals who are not exposed, as a basis of 
comparison). Common types of observational study 
include the case–control study, the cohort study and 
the cross-sectional study.

Odds ratio is a measure of relative effect. In the 
context of econometric methods (e.g. a regression 
analysis or meta-regression analysis), the odds ratio 
(like the relative risk ratio) provides a measure of 
the estimated strength of association or non-inde-
pendence between two binary variables and enables 
examination of the effects of other variables on that 
relationship.21 In the context of a meta-analysis con-
ducted as part of a systematic review, odds is defined 
as the ratio of the probability that a particular event 
will occur to the probability that it will not occur for 
binary  outcomes, whilst the odds ratio describes the 
multiplication of the odds of the outcome that occurs 
with use of the experimental intervention (with con-
fidence interval).18 A value of 1 indicates that the 
estimated effect is the same for both the experimen-
tal  intervention and the comparator. It is  important 
to note that the interpretation of an odds ratio is 
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 different from the interpretation of a relative risk 
ratio – see Relative risk ratio.

Opportunity costs express the effects of an action in 
terms of the foregone benefits of the next best alter-
native use of the set of resources used to implement 
that action.16

Parameter is a measurable or quantifiable char-
acteristic.

Parameter uncertainty refers to uncertainty  regarding 
the ‘true value’ of a parameter, or group of parameters, 
used in an analysis (e.g. in a decision model).

Partial economic evaluation is a class of economic 
analysis comprising studies that: describe, measure 
and value resource use (costs) associated with alterna-
tive interventions (i.e. a cost analysis); describe, meas-
ure and value resource use (costs) associated with a 
single intervention, with no comparison between 
alternatives (i.e. a cost description); or describe, meas-
ure and value resource use (costs) and consequences 
(outcomes) associated with a single intervention, 
with no comparison between alternatives (i.e. a cost-
outcome description). None of these types of economic 
analysis meets the strict definition of a full economic 
evaluation, as the latter involves the comparative anal-
ysis of alternative interventions in terms of both their 
costs (resource use) and consequences (outcomes).

Perspective (analytic perspective) refers to the 
viewpoint adopted in an economic analysis. The 
chosen analytic perspective will influence the rel-
evant data that need to be collected for the analysis. 
For example, full economic evaluation is primarily 
a decision-informing class of economic analysis, so 
that the appropriate choices of type of full eco-
nomic evaluation, and the detailed methods used, 
depend on characteristics of both the decision and 
the decision-making constituency that needs to be 
informed. The choice of analytical perspective will 
in turn influence the types of resource use (costs) 
and other  outcome measures considered relevant for 
inclusion in the evaluation (i.e. depending on which 
stakeholder groups incur specific costs and/or receive 
specific benefits associated with the interventions 
being  compared, and their relative importance in the 

judgement of the decision maker and/or the analyst). 
Examples of analytical perspectives (or viewpoints) 
adopted in full (and partial) economic evaluations 
include:  government (e.g. national government, local 
 government); system (e.g. health system, social care 
system, etc.); multisector (e.g. the health and social 
care  system); service provider (e.g. hospital, school, 
prison, etc.); third-party payers (e.g. insurance com-
panies); service users (or other individuals) and their 
families (e.g. patients, victims of crime, caregivers, 
etc.) and societal (i.e. encompassing all stakeholder 
groups within a society).

Pharmacoeconomics is a subdiscipline of health eco-
nomics concerned with assessments of the value and 
efficiency of pharmaceutical interventions.

Primary care refers to health services and profes-
sional groups that play a central role in local com-
munities; for example, general practitioners/family 
doctors, pharmacists, dentists and midwives. Primary 
care providers are usually the first point of contact for 
a patient and may follow a patient through their care 
pathway.22

Primary research (primary study) is research that 
utilises original data collection to answer research 
questions.

Probabilistic sensitivity analysis is a form of sensi-
tivity analysis in which probability distributions are 
applied to the ranges for a decision model’s input 
parameters, and samples are drawn from these distri-
butions to generate an empirical distribution of the 
relevant measure of cost-effectiveness.12

Probability is the statistical likelihood of an event, 
expressed as a value between 0 and 1.

Productivity is a measure of total output per unit of 
resource input.

Protocol is a prespecified template for a research 
study, often used for randomised controlled trials and 
systematic reviews, which fully describes the objectives 
and methods that will be used. In recent years, there 
has been increasing support for  prospective registra-
tion of, and publication of  protocols for,  randomised 
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controlled trials and systematic reviews. Prospective 
registration and publication of protocols aims to 
ensure that the research process is  transparent, ethical 
and compliant with minimum standards, and that the 
evidence produced is reliable, complete and unbiased.

Publication bias is a form of reporting bias observed 
when studies suggesting a beneficial intervention 
effect or a larger effect size are selected for publication, 
while studies pointing in the other direction remain 
unpublished. In this situation a systematic review of 
published studies could identify a spurious beneficial 
intervention effect or miss an important adverse effect 
of an intervention.23 Although risk of publication 
bias and other reporting biases are not specific to eco-
nomic analyses, it is widely recognised that commer-
cial and other pressures may affect the funding and 
publication of studies which focus on the economic 
value of interventions.24,25 For example, a study by 
Gilbody and colleagues found that clinical effect sizes 
in randomised controlled trials of enhanced care for 
depression that published a full economic evaluation 
are systematically larger than those in randomised 
controlled trials that did not publish a full economic 
evaluation.26 This finding is plausibly attributed to 
the presence of publication bias in favour of studies 
that cast enhanced care as comparatively attractive in 
terms of cost-effectiveness.

Purchasing Power Parities are exchange rates that 
adjust for differences in current price levels between 
countries, thus allowing comparisons based on a 
common set of average international prices. They 
have an advantage over pure exchange rate conver-
sion and other (e.g. GDP per capita) approaches, 
since in effect they eliminate differences in price levels 
between countries in the process of conversion.27

Quality-adjusted life-year (QALY) is a measure of 
the value of health outcomes that combines quantity 
and quality of life. It assigns a weight corresponding 
to health-related quality of life (i.e. based on health 
state utility values) to each year of life.

Quasi-experimental study is a type of non-randomised 
study that has a design similar to an experimental study, 
but which lacks the necessary characteristic of random 
assignment to comparison groups.

Randomised controlled trial (RCT) is a form of 
experimental study in which units (i.e. individual 
participants, or defined groups of participants in a 
cluster RCT) are assigned at random (i.e. by chance 
alone) to receive either an experimental intervention 
(i.e. the intervention(s) that are the main focus of the 
investigation) or a control condition (i.e. a compara-
tor or counterfactual condition(s)), in order to test 
the comparative efficacy or effectiveness of the exper-
imental intervention in terms of a set of prespecified 
outcome measures.

Recall bias occurs when the accuracy of data collected 
from a respondent is influenced by the respondent’s 
memory and ability to recall past events or experi-
ences with accuracy.

Reference case refers to a core set of methods pre-
scribed for use in the main analysis (or ‘base case’ 
analysis) of submissions to a specific organisation or 
decision-making constituency.

Relative risk ratio (or risk ratio, or relative risk) is 
a measure of relative effect. In the context of econo-
metric methods (e.g. a regression analysis or meta-
regression analysis), the relative risk ratio (like the 
odds ratio) provides a measure of the estimated 
strength of association or non-independence between 
two binary variables and enables examination of the 
effects of other variables on that relationship. In the 
context of a meta-analysis conducted as part of a 
systematic review, risk describes the probability that 
an outcome will occur, whilst the relative risk ratio 
describes the multiplication of the risk that occurs 
with use of the experimental intervention (with 
 confidence interval).18 A value of 1 indicates that the 
estimated effect is the same for both the  experimental 
intervention and the comparator. It is important to 
note that the interpretation of a relative risk ratio is 
different from the interpretation of an odds ratio – 
see Odds ratio.

Resource(s) refer to components used in the produc-
tion of an intervention, or impacted upon as a result 
of the effects of an intervention, such as human time 
and skills, drugs, equipment, buildings, energy and 
any other inputs. In Chapter 7, ‘resources’ refers to 
electronic literature databases, websites, libraries or 
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any other sources or repositories containing records 
or copies of published or unpublished studies, or 
other research-based material, which may be searched 
as part of a systematic review or to inform develop-
ment and population of a decision model.

Scenario analysis is a form of multiway analy-
sis, which involves simultaneously substituting the 
parameter values and assumptions associated with an 
identifiable subgroup of interest.28

Search filter is a combined collection of search terms 
developed to capture specific themes, such as study 
design (e.g. randomised controlled trials, economic 
evaluations, etc.).

Secondary care often refers to acute health care (elec-
tive care or emergency care) provided by medical spe-
cialists in a hospital or other secondary care setting. 
Patients are often referred to secondary care services 
from a primary care professional, such as a general 
practitioner/family doctor.22

Secondary database refers to a searchable electronic 
database that indexes, organises and compiles biblio-
graphic details, abstracts and/or citations to reports of 
original research studies first published in a primary 
source (e.g. journal articles, proceedings of meetings, 
conferences and symposia, technical reports, data-
sets). Secondary databases usually include literature 
and other research-based materials relevant to a spe-
cific field, discipline, subdiscipline or topic. Examples 
include Medline, Embase, PsychInfo, Social Sciences 
Citation Index, etc.

Secondary research is research that draws primarily 
on data collected from primary studies.

Selection bias is a form of bias that influences the 
results of a controlled experimental study (e.g. a ran-
domised controlled trial) or quasi-experimental study, 
due to systematic differences between treatment 
groups in prognostic factors or responsiveness to treat-
ment, which may be produced by the manner in which 
 participants are selected into the study or assigned to 
treatment groups. In a randomised  controlled trial, 
random allocation with adequate concealment of 
 allocation is designed to protect against selection bias.

Sensitivity analysis refers to the range of  methods 
used to determine whether and to what extent 
 plausible changes in the values of uncertain param-
eters influence the main results of economic 
 evaluations, including decision models.

Social welfare economics is a subdiscipline of eco-
nomics applied to the study of social welfare and 
related interventions, policies and systems.

Statistical significance is the term used to indicate that a 
result of a comparative analysis is unlikely to have arisen 
due to chance alone. Statistical significance at the com-
monly cited 5% level (p � 0.05) means that the observed 
difference in outcome between compared groups would 
occur by chance (i.e. a type I error) in only 5% of cases 
(i.e. 1 of 20). However, if an observed difference is sta-
tistically significant, this does not necessarily mean it is 
important. Assessment of the importance of an observed 
difference requires further interpretation of the magni-
tude and meaning of the difference.

Structural uncertainty refers to uncertainty concern-
ing structural assumptions employed in an analysis 
(e.g. the structure of a decision model).

Subgroup is a subset of a sample or population with 
one or more common characteristics.

Surrogate outcome is a measure that is used as a 
proxy for another outcome because it is believed to 
be an indicator or predictor of that outcome.

Systematic review is a form of secondary research that 
involves the use of explicit, reproducible and system-
atic methods to assemble, select, critically appraise and 
combine all empirical evidence that fits prespecified 
eligibility criteria in order to answer a specific research 
question.19 The key characteristics of a systematic 
review are: a clearly stated set of objectives with pre-
defined eligibility criteria for studies; an explicit, 
reproducible methodology; a systematic search that 
attempts to identify all studies that meet the eligibil-
ity criteria; an assessment of the validity of the find-
ings of included studies, for example through the 
assessment of risk of bias and methodological quality; 
and a systematic presentation, and  synthesis, of the 
 characteristics and findings of the included studies.19
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Technical efficiency refers to the aim of choosing the 
intervention which achieves a specified set and level 
of outcomes at the lowest overall cost.

Tertiary care refers to highly specialised health care 
services for patients with severe, complicated or unu-
sual health conditions, usually provided in a specialist 
medical centre, teaching or research institution, and 
often requiring sophisticated technology and facilities 
and/or specialist medical and health professionals.

Tertiary database refers to a searchable electronic 
database containing records that draw primarily on 
the contents of secondary databases and original 
reports of studies to index, organise, abstract and 
compile bibliographic details, structured summaries, 
abstracts and/or citations to reports of original stud-
ies first published in a primary source (e.g. journal 
articles, proceedings of meetings, conferences and 
symposia, technical reports, datasets). Tertiary data-
bases usually include literature and other research-
based materials relevant to a specific field, discipline, 
subdiscipline or topic. Examples include the NHS 
Economic Evaluation Database (NHS EED), the 
Health Economic Evaluation Database (HEED) and 
the CEA Registry.

Time horizon usually refers to the time period speci-
fied in an economic analysis (e.g. economic evalua-
tion) over which important differences in resource 
use (costs) and outcomes (beneficial and adverse 
effects) between compared interventions are expected 
to occur.

Unit cost is the cost per natural unit of a given 
resource.

Utility (health state utility value) is a measure of 
the strength of preference for a specific health out-
come, which can be directly incorporated into 
calculations of quality-adjusted life-years in a cost-
utility  analysis – see Cost-utility analysis and Quality-
adjusted life-year.

Utility study is a study in which measures of the 
strength of people’s preferences for specific health 
states in relation to alternative health states are 
elicited.

Validity – see External validity and Internal validity.

Variance is a measure of the dispersion of a set of 
data points around their mean value. The variance 
of a distribution is the average of squares of the dis-
tances from the mean of the distribution.

Wald test is a statistical test used in econometric 
models to assess whether the coefficient of each inde-
pendent variable in the model has a statistically sig-
nificant relationship with the dependent variable. In 
the multivariate model, a test of the joint significance 
of a subset of variables at once may be carried out 
using a variance matrix.

Willingness to pay is an expression of the monetary 
value of the strengths of people’s preferences for spec-
ified levels of benefits of interventions.
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