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Preface

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

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:
Tan 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.



CHAPTER 1

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

Miranda Mugford’, lan Shemilt?, Luke Vale®, Kevin Marsh*, Cam Donaldson?®,

Jacqueline Mallender?

"Health 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

“The 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)!

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

Evidence-Based Decisions and Economics

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

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

Inspired by Archie Cochrane, the Cochrane
Collaboration was established to prepare, publish and
regularly update systematic reviews of the effects of
health care interventions.” Cochrane reviews have been
available since the early 1990s.° 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.>” Like the Cochrane Collaboration,
the Campbell Collaboration publishes its systematic
reviews electronically.® 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.>~!!

Methods for systematic reviews of evidence have
concentrated mainly on the question of ‘What works?’
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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.!?™!4
In an attempt to standardise approaches to the evalu-
ation of public projects, governments have published
methodological guidelines on the use of economic
evaluation, >4

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’?>2’ 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.”® 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. >

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.*3%3!

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.>*>** 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%3 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



example.'? Light & Pillemer also emphasised the impor-
tance of drawing on a range of sources of evidence,
including both qualitative and quantitative research.'?

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.>>*¢ 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

Introduction

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.'>"!8 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."”

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.?!~2

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).



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.

Introduction

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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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."”
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’?

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.* 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?
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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.”® 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.”'’ For this
reason, comparative analysis of both the costs and
effects of interventions (i.e. economic evaluation) pro-
vides important information for decision makers. "2

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,



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.'®

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.!* 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."® In a CUA, measures of the health
benefits of compared interventions are valued in terms
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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.!® 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.!”!8 Examples of the use of monetary valu-
ation techniques to undertake a CBA can be found in
the evaluation of criminal justice interventions.'*2
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.*
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.
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2. The probabilities associated with the main event
pathways.
3. The resource consequences and utilities or values
associated with the event pathways.*
Donaldson and colleagues also acknowledged, how-
ever, that there are challenges to identifying the above
data through the use of systematic reviews.* 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).* Further,
data on utilities associated with outcomes are seldom
reported in RCTs (see also Chapter 8).

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.?! 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).* However, they also
concluded that it was not immediately clear how this
should be done:
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‘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)*

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).2>?* 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)"

Decision analysis splits the measurement of cost-
effectiveness into a number of components, which



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

The role of review and synthesis methods in decision models

+ 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).2* 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).%

Graduated school by 19
Classified mentally impaired P(glm,p) <]
P(m|p) Did not graduate school by age 19
Preschool programme P(g'[m,p) <]
Graduated school by 19
Not classified mentally impaired P(glm,p) 4
P(m’[p) Did not graduate school by age 19<]
Preschool children P(g'Im’,p)
Graduated school by 19
Classified mentally impaired P(glm,p’) 4
No preschool P(m|p’) Did not graduate school by age 19<]
programme P(g'Im,p’)
Graduated school by 19
Not classified mentally impaired P(glm’,p’) 4
P(m’'|p’) Did not graduate school by age 19
P@'Im’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’lp’) = Probability that the child will not be mentally impaired given that they did not attend the preschool programme
P(glm,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’'l/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(glm’,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’lm’,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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Reoffences at 1 year post-release

Participates in rehabilitative programme P(t|p,i) <]
P(pli) No reoffences at 1 year post-release
Intervention P(r'|p,i) <]
Does not participate Reoffences at 1 year post-release <]
in rehabilitative programme P(rlp’,i)
P(p'[i) No reoffences at 1 year post-release<]
Offender population P(rlo’,)
Reoffences at 1 year post-release <]
Participates in rehabilitative programme P(rlp,i")
No P(pli") No reoffences at 1 year post-release<]
intervention P(r'|p,i")
Does not participate in rehabilitative Reoffences at 1 year post-release 4
programme P(rlp’,i")
Pp'li") No reoffences at 1 year post-release-<]
P(rlp".i")
P(pli) = Probability that the offender will participate in the rehabilitative programme given that they received the intervention
=(o4[)} = Probability that the offender will not participate in the rehabilitative programme given that they received the intervention
P(pli) = 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 Tllustrative decision model for an intervention designed to increase uptake of a rehabilitative programme

(decision tree structure).

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.”! 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.% 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.’® They concluded that there is a
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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.?®?’

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’.”® 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.”!

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?’



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 modelling 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."*»*%2-41 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 specific
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.?> 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
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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).>** Other compilations of health care unit
costs data in the UK include National Schedule of
NHS Reference Costs volumes and British National
Formulary volumes.***> Comparable compilations
are available for other jurisdictions, for example,
within Diagnostic Related Groups (DRG) systems in
Germany.*®

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.*’ 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.*

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

Evaluation Database and Econlit, the American
9,49-51

Health Economic

Economic Association’s electronic bibliography.
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).2
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).5>>

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).2
The framework of value of information (Vol) anal-
ysis also provides the possibility of quantifying how
further information will reduce decision uncer-
tainty (see Chapter 12).%*
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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).2°> 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.”'

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).175%%7
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.?
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).>®



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.”***®0 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.?*-% 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
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quality of economic evaluations (CHEC criteria list)
or the quality assessment in decision-analytic mod-
els (Philips checklist) to inform each stage.>246467
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.®® 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.”? 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.*

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. A comparable total number of eco-
nomic evaluations of criminal justice interventions
were identified in a study by Marsh.”

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.*
After all, recognising that decisions still need to be
made, decision models offer a systematic approach to
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evaluating the impact of alternative interventions on
costs and other outcomes under conditions of uncer-
tainty and in the absence of ideal evidence.!

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.* 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.!>772

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.”

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



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.”* 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.”> 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
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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

17



Chapter 2

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.”®

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.!®”7-7 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.®

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.3! 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
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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.?

The likelihood that non-health care fields adopt
different 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



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.

The role of review and synthesis methods in decision models

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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CHAPTER 3

The role of economic perspectives
and evidence in systematic review
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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
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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.!

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
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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.? 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.>-®

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.®” 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



Role of economic perspectives and evidence in systematic review

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. ldentified
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?° 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.® 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.®

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.'°
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.!"!? 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.!* Similar, earlier
guidance has also been published by those working for
the US Preventive Services Task Force.'*

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

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).'>16

e Standard search filters to ease the task of identi-
fying health economic evaluations and other health
economic studies.'”-18

e 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

e Graphical tools to summarise the results of num-
bers of health economic evaluations.?!

¢ Indices and charts for assessing and summarising
the transferability of health economic evaluations.?>23
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with those for reviewing evidence of effects,!1324-31

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.!""!* 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.>? 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 estimates®*~%
or cost-utility ratios.” The review by Bower and

colleagues® 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.*'™** 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 3.3 Case study: statistical
pooling of economic data in a
systematic review of counsellin4g
in primary care for depression®

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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The response

Although limited methodological guidance existed,
Bower and colleagues® 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

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).2>*%> 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.’®"” 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.*® 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).*> 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).*>
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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.*->! 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.>>?

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).>® 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’’
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).>

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.”> In some situations,
such as where a hospital operating theatre or another
physical resource is being used to full capacity, there
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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.” 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.*®

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).’”->
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).?

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 onmly 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.”

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.®®%3 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.*

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.®>*® 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.®”®® 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.°® 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.®®”°

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 countries’"’? to more
focused reviews of the evidence base for a particular dis-
ease or condition”*”* to reviews of the cost-effectiveness
evidence base for a particular country” — 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,
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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.”®
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.”” 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.”®

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.”*8

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
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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.3! 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).8! 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 arthritis®?; 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.!***% 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.®* 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.!!
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).%

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.>®-36-88

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).8

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.?%2
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

e 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?

e 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.

YES

Is the review
being conducted
to inform a

specific policy
decision?

NO

Will the policy
decision also be
supported by a

model-based

decision analysis?

YES

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

given treatment or policy
area or client group

NO

Conduct a review
primarily to inform
the development of
the decision model

Figure 3.1 Suggested process for deciding whether a review
the review.
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Conduct a review primarily
to identify the one or two
most relevant existing

studies to inform the
decision

of economic studies is needed and the primary objective of
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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. !4

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.?® 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).” 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’

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.%%%1
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.®*

Adapted from Hammersley, 2002.%

or ‘making the problem fit the solution’®>% 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
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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.””?® 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.%-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).°>% 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
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reason why the approach could not be extended to
evaluations of cost-effectiveness,'0%-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)%6

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.! 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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