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SERIES EDITOR’S
INTRODUCTION

Health services in many developed countries have come under crit-
ical scrutiny in recent years. In part this is because of increasing
expenditure, much of it funded from public sources, and the pressure
this has put on governments seeking to control public spending. Also
important has been the perception that resources allocated to health
services are not always deployed in an optimal fashion. Thus at a
time when the scope for increasing expenditure is extremely limited,
there is a need to search for ways of using existing budgets more
efficiently. A further concern has been the desire to ensure access
to health care of various groups on an equitable basis. In some
countries this has been linked to a wish to enhance patient choice
and to make service providers more responsive to patients as
‘consumers’.

Underlying these specific concerns are a number of more funda-
mental developments which have a significant bearing on the per-
formance of health services. Three are worth highlighting. First,
there are demographic changes, including the ageing population and
the decline in the proportion of the population of working age.
These changes will both increase the demand for health care and at
the same time limit the ability of health services to respond to this
demand.

Second, advances in medical science will also give rise to new
demands within the health services. These advances cover a range of
possibilities, including innovations in surgery, drug therapy, screen-
ing and diagnosis. The pace of innovation quickened as the end of
the twentieth century approached, with significant implications for
the funding and provision of services.

Third, public expectations of health services are rising as those
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who use services demand higher standards of care. In part, this is
stimulated by developments within the health service, including the
availability of new technology. More fundamentally, it stems from
the emergence of a more educated and informed population, in
which people are accustomed to being treated as consumers rather
than patients.

Against this background, policy makers in a number of countries
are reviewing the future of health services. Those countries which
have traditionally relied on a market in health care are making
greater use of regulation and planning. Equally, those countries
which have traditionally relied on regulation and planning are
moving towards a more competitive approach. In no country is there
complete satisfaction with existing methods of financing and delivery,
and everywhere there is a search for new policy instruments.

The aim of this series is to contribute to debate about the future of
health services through an analysis of major issues in health policy.
These issues have been chosen because they are both of current
interest and of enduring importance. The series is intended to be
accessible to students and informed lay readers as well as to special-
ists working in this field. The aim is to go beyond a textbook
approach to health policy analysis and to encourage authors to move
debate about their issues forward. In this sense, each book presents a
summary of current research and thinking, and an exploration of
future policy directions.

Professor Chris Ham
Professor of Health Policy and Management
University of Birmingham
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INTRODUCTION

Peter C. Smith, Mark Sculpher and
Laura Ginnelly

Health policy poses some of the greatest challenges for modern
economies. The proportion of gross domestic product (GDP) attrib-
uted to health care is growing rapidly in almost all developed coun-
tries, yet traditional methods of financing health care are coming
under strain. Life expectancies are increasing, but health disparities
are an enduring policy issue in many countries. The providers of
health care — especially doctors — are uniquely powerful interest
groups that policymakers challenge at their peril. New technologies
arrive at an accelerating pace, and there are often formidable pres-
sures to adopt them quickly. And the expectations of an increasingly
assertive citizenry grow steadily.

These challenges reflect an increasing need to deploy scarce
resources to the best possible effect. Management of scarcity is a
central preoccupation of the economics discipline, so it is not
surprising to find that policymakers have turned to economists for
advice. This book documents many of the successful influences of
economic ideas on health policy. However, its more important
purpose is to look forward to future policy challenges, and to assess
the potential contribution economic analysis might make to address-
ing them. In doing so, we recognize that, when used as a basis for
policy analysis in the health field, traditional economic methods
often need to be complemented by insights from other perspectives.
Where possible, we therefore seek to emphasize the important links
with other disciplines.

Modern economics is usually traced back to 1776, when Adam
Smith published The Wealth of Nations. That work irrevocably
associated the discipline with the functioning of markets. However,
in the intervening period, economists have sought to extend their



2 Health policy and economics

purview to almost all aspects of human endeavour. They came to
health quite late. The genesis of what we now know as health
economics is often said to be the seminal 1963 article by Kenneth
Arrow, which sought to apply traditional economic principles to the
analysis of health care (Arrow 1963).

Since the publication of Arrow’s paper, it has become clear that
health and health care offer an abundance of problems to which the
tools of economic analysis can be applied, and that the analytic and
empirical findings have very important messages for policy. The
Handbook of Health Economics documents just how extensive the
scope and policy impact of economic analysis in the health domain
has become (Culyer and Newhouse 2000). The contributions
embrace micro models of the behaviour of individual patients and
health professionals, evaluative studies of health care organizations,
public health and medical interventions, design of financing and
incentive mechanisms, and macro issues of law and regulation. A
particularly noteworthy characteristic of health economists has been
their willingness to work with other disciplines (such as physicians,
epidemiologists and statisticians).

In the UK, our colleague Alan Williams was one of the first to
realize the potential of economic analysis applied to health, and in a
distinguished career has made numerous influential contributions to
academic and policy debates (Culyer and Maynard 1997). The
Health Economics Study Group met for the first time in York in
1972, as a conscious attempt to establish health economics as a
distinct discipline, and has since gone from strength to strength
(Croxson 1998). A distinctive feature of the group has been a strong
interest in and influence on policy (Hurst 1998). Many nations have
established their own health economics associations, and in 1993 the
International Health Economics Association was established. It now
has about 2500 members and has held four conferences, the third
of which was in York in 2002, attracting over 1300 delegates and
presentations from two Nobel laureates.

In 1983 the University of York established the Centre for Health
Economics (CHE), one of the first research institutes specializing
in the economics of health, with Alan Maynard as the first
director.! The Centre has flourished, and is now led by Mike
Drummond. This book arises from a conference held to celebrate the
twentieth anniversary of its foundation. At least one author of
each conference chapter was a current member of CHE, and each
chapter was discussed by a distinguished alumnus or former associ-
ate of CHE. We include most of those discussions as postscripts to
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the relevant chapter. For obvious reasons, the book focuses espe-
cially on UK health policy. However, we have sought to draw out
the implications of our findings for mature health systems of all
sorts.

The logic of the book is to start with micro, patient-level issues
and to progress to macro, whole-system issues. In the concluding
chapter we argue that — at least in principle — the micro/macro
distinction is artificial. However, we hope the reader finds the
progression to be a useful organizing principle. Chapters 1 and 2
therefore address the problem of determining the most cost-effective
forms of management to offer patients. Chapters 3 and 4 then
consider issues of fairness and the distribution of health within the
population. In Chapters 5, 6, 7 and 8, we move on to examine
performance measurement and incentives for organizations and
individual workers. In conclusion, Chapters 9 and 10 examine the
implications of the simultaneous pressures for both increased
decentralization and increased internationalization of health
systems. We conclude this introduction by briefly summarizing the
contribution of each chapter.

Almost all health systems have — either explicitly or implicitly — to
make decisions about which health care programmes and interven-
tions to fund from collective resources. These ‘reimbursement
decisions’ are in practice unavoidable, even in situations of severe
limitations in the evidence base. In this domain, seeking to select
the most cost-effective interventions has been widely accepted as a
guiding principle. England and Wales has therefore established
the National Institute for Clinical Excellence (NICE) to make such
principles operational, and equivalent institutions are being created
in many other countries.

However, as Sculpher, Claxton and Akehurst (Chapter 1) explain,
the work of such organizations has exposed thorny methodological
issues that have previously not been dealt with explicitly. They argue
that conventional neoclassical welfare economics has limitations in
assessing the value of health care programmes. Rather, the problem
of identifying efficient health care interventions should be seen as
one of constrained maximization. This requires careful definition of
the objective function and of the range of constraints facing the
system. This process, as well as that of synthesizing available
evidence and the analytical tasks of identifying cost-effective
interventions and assessing the value and optimal design of
future research, emphasizes the multi-disciplinary nature of health
technology assessment and economic evaluation.
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The valuation of health outcomes is central to the delivery and
evaluation of health care. In its infancy, health economics (and its
practitioners) demanded intellectually rigorous but simple tools
with which to prosecute its science. This resulted in the development
of instruments such as quality-adjusted life years (QALYs). The
widespread practical acceptance of such methods is, in many
respects, a triumph for those researchers. It is also a beacon for
other, more mature areas of economic inquiry to emulate. However,
as Kind documents (Chapter 2), there remain some important
methodological and practical challenges to resolve if the QALY
approach is to continue to answer the needs of policymakers in the
future.

Disparities in health status and access to health care are dominant
themes in many policy debates. However, debates on the concept of
fairness are often confused and lacking in rigour, and equity has
hitherto played hardly any explicit role in the conduct of economic
evaluations of health care technologies. Yet NICE and similar bodies
are explicitly charged with taking equity into account. Williams,
Tsuchiya and Dolan (Chapter 3) consider how the views of citizens
might be elicited in an intellectually coherent manner, such as to be
usable by bodies like NICE. The intention is to offer an economic
framework within which considerations of efficiency and equity can
be balanced.

There is a rich tradition of economic analysis of income inequal-
ity. Within this tradition, Jones and Rice (Chapter 4) examine the
extent to which health and health care utilization are unequally dis-
tributed by income. They argue that only by developing a proper
understanding of the causal mechanisms generating these inequal-
ities will it be possible to develop effective policies. Their methods
involve the analysis of panel data (repeated observations for indi-
vidual respondents) rather than the more usual cross-sectional
(one-off) survey data. Such data resources are becoming increasingly
common, and offer the prospect of gaining important insights into
the dynamics of health and its relation to socioeconomic character-
istics. The analysis entails the use of advanced econometric tech-
niques which — while challenging in detail to the lay reader — offer the
prospect of major advances in policy understanding of inequalities.

Mainstream economics offers numerous prescriptions for the
organization and regulation of complex industries. It is therefore
somewhat surprising that — outside of the USA — the economics
of industrial organization has had little impact on health policy.
Cookson, Goddard and Gravelle (Chapter 5) examine the relevance
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of economic analysis in this domain, and raise questions that
policymakers should be asking. Examples of policy issues include
the link between the size of organizations and performance, the
impact of different risk-sharing arrangements, the design of incen-
tives, the role of private sector providers, the design of purchaser-
provider contracts and the implications of patient choice. The
chapter demonstrates the importance of having good economic
models with which to address such questions and to guide empirical
research.

A particularly central concern for empirical work is the need
to develop good measures of organizational performance. The World
Health Report 2000, and subsequent work at the Organization for
Economic Co-operation and Development (OECD), has identified
performance measurement as a crucial instrument for securing sys-
tem improvements. Yet health care is in many respects a uniquely
complex industry, and many existing measurement instruments are
very weak, particularly in the domain of clinical quality. Jacobs and
Street (Chapter 6) examine future prospects for the measurement
and reporting of organizational performance in health and health
care, with a particular emphasis on efficiency measurement. Increas-
ingly, sophisticated econometric tools are being used to draw infer-
ences about organizational efficiency, but are they ready for such
use?

Health care is a labour intensive undertaking, so it is hardly
surprising that workforce planning and the health labour markets
are key concerns for most health systems. The policy concern is
heightened by acute labour shortages in some countries. Mainstream
economics offers insights into how substitution possibilities and
incentives can be used to promote labour force flexibility,
encouraging efficient changes in the mix of inputs into the produc-
tion process. Bloor and Maynard (Chapter 7) demonstrate the
importance of rigorous designs in evaluating these issues, illustrated
with recent trends and reforms in the UK labour market.

Fair financing is a core issue in all types of health system.
Traditionally, the intention has been merely to create a level playing
field, with the aim of ensuring that all citizens can gain access to the
current standard level of health care (securing horizontal equity).
The question of whether the current standard is in line with policy
intentions is rarely addressed. However, recent policy in England has
shifted to a more radical concept of fair financing, in the form
of reducing avoidable health disparities (moving towards vertical
equity). Hauck, Shaw and Smith (Chapter §) examine from a
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theoretical perspective the implications of this radical change, and
highlight the need to introduce explicit incentives to address the
causes of premature mortality (or disability) if such finance reforms
are to be successful.

Decentralization is an emerging policy theme in many health
systems. While countries such as Italy, Spain and the UK are seeking
to devolve financing and policy authority to more local institutions,
others such as Norway, Poland and Portugal are seeking to centralize
powers. The implication of decentralization for the equity and effi-
ciency of public services is one of the central interests of modern
public finance theory. It is therefore somewhat surprising that much
health policy is formulated without reference to this theory and the
associated empirical evidence. Levaggi and Smith (Chapter 9) exam-
ine the relevance of mainstream public economics for countries
grappling with the problem of seeking to establish the most
appropriate level at which to set policy and how best to finance their
health system. Rather than offer definitive policy guidance, the con-
tribution of economic theory is to offer a framework within which
policymakers can debate decentralization options.

Alongside increased decentralization of national health systems,
there is a parallel move towards integration at the supra-national
level, most notably in the European Union (EU). Increased integra-
tion offers immense challenges for policymakers in the domains
of harmonization, regulation and market structure. Dawson,
Drummond and Towse (Chapter 10) examine from an economic
perspective a number of important developments in European
policy. They cite examples such as the move from harmonization of
drug licensing towards harmonization of procedures for assessing
the cost-effectiveness of health technologies, as well as the increased
freedom offered to patients to seek cross-border health care, and
trace the associated lessons for policymakers.

In Chapter 11 we draw out a few dominant themes that emerge
from the contributions. They include: the pervasive concern with
equity, and its link with efficiency; the need for economists to engage
with other disciplines if they are to answer policy questions
persuasively; and the need to recognize the interconnectedness of the
policy questions we have discussed. Major advances have been made
in using economic thinking to inform policy, but there remain many
challenges. We hope that the book offers some pointers for how
those challenges might be addressed.
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NOTES

1 The distinction of being the first dedicated health economics research
unit (at least in Europe) is claimed by Aberdeen University, which estab-
lished its Health Economics Research Unit (HERU) in 1977 (Scott et al.
2003).
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IT’S JUST EVALUATION
FOR DECISION-MAKING:
RECENT DEVELOPMENTS
IN, AND CHALLENGES FOR,
COST-EFFECTIVENESS
RESEARCH

Mark Sculpher, Karl Claxton and
Ron Akehurst

INTRODUCTION

The history of economic evaluation in health care has been
characterized by doubts regarding whether this form of research has
any impact on health service decision-making (Duthie et al. 1999).
Although many questions remain about whether formal analysis is
used to inform resource allocation at the level of the individual
hospital or practice, economic evaluation is now increasingly used
as an input into decisions regarding which interventions and
programmes represent good value at the level of the health care
system (Hjelmgren ez al. 2001). In the UK, the explicit use of
economic evaluation to inform decision-making has manifested
itself most clearly in the National Institute for Clinical Excellence
(NICE 2001).

The increasing use of economic evaluation for this purpose
partly reflects developments in methods and an increase in rigour
in this area of research. Over the last ten years, the methods used
in economic evaluation have rapidly developed in areas such as
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characterizing and handling uncertainty, statistical analysis of
patient-level data and the use of decision analysis. There remain,
however, significant challenges in the field, and it is essential that
the increasing application of economic evaluation to inform
decision-making is accompanied by programmes of research on
methodology.

This chapter takes a broad view of the ‘state of the art’ in
economic evaluation in health care. It considers three questions:
What is the appropriate theoretical foundation and correct analytical
framework for economic evaluation, used to inform defined decision
problems in health care? Given an appropriate foundation and
framework, what are the recent methodological achievements in
economic evaluation? What methodological challenges remain to be
tacked in the field? To address these questions, the chapter is struc-
tured as follows. First, we consider the alternative theoretical
foundation for economic evaluation, and argue that a societal deci-
sion-making perspective is the most appropriate. We also discuss the
requirements for economic evaluation that follow from a focus on
socictal decision-making. Second, we describe recent methods
advances in economic evaluation relating to the generation of evi-
dence: the methods of evidence synthesis, handling uncertainty and
prioritizing future research. Third, we consider methods challenges
which need to be addressed for economic evaluation to reach its
potential. This section focuses on the need to develop a fuller set of
analytical tools around constrained maximization and to address
key research questions associated with prioritizing and designing
future research. Our final section offers some conclusions.

ECONOMIC EVALUATION FOR DECISION-MAKING

The theoretical foundation for economic evaluation

In order to identify the important methods developments in
economic evaluation, it is necessary to ascertain what questions
these studies should be addressing by identifying an appropriate
normative framework for economic evaluation. The strong norma-
tive foundation provided by neoclassical welfare economic theory
gives clear guidance on what is meant by efficiency, how costs and
benefits should be measured, what perspective should be taken and
whether a change (adoption of a new health technology) improves
social welfare. However, these strong normative prescriptions come
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at a price in two important ways. First, the values implicit in this
framework may not necessarily be shared by a legitimate societal
decision-maker or analyst, and are certainly not universally
accepted. Second, its application to a presumed nirvana of a
first-best neoclassical world, where market prices represent the social
value of alternative activities (and, when they do not, they can be
shadow-priced assuming a first-best world), only fits with a narrow
and rarified view of the world.

As a theoretical framework to guide economic evaluation in health
care, welfare economic theory would have a series of implications.
The first is that health care programmes should be judged in the same
way as any other proposed change. That is, the only question is
whether they represent a potential Pareto improvement (as measured
by a compensation test), not whether they improve health outcomes
as measured, for example, on the basis of health-related quality of life
(HRQL). Second, there is an implicit view that the current distribu-
tion of income, if not optimal, is at least acceptable (Pauly 1995), and
that the distributive impacts of health care programmes, and the fail-
ure actually to pay compensation, are negligible. An implicit justifica-
tion for this view is that the current distribution of income results
from individual choices about the trade-offs between work and
leisure time and about investing in human capital (Grossman 1972).

In addition, there are a number of substantial problems in the
application of the prescriptions of welfare theory: the conditions of
rationality and consistency required for individuals maximizing their
utility have been shown to be violated in most choice situations
(Machina 1987): the problem of aggregating individual compensat-
ing variations (Boadway 1974); the paradox of choice reversal with
non-marginal changes (Arrow and Scitovsky 1969); issues of path
dependency (Green 1976); and the problem of second best (Ng 1983).
The last of these has received very little attention, despite the well
known, but devastating, result that first-best solutions (and the
shadow pricing associated with them) in a second-best world may
move us away from a Pareto optimum and not towards one. Since no
one would argue that the world is first best, then, even if the values
implicit in welfare economic theory were acceptable, its successful
application in a second-best world seems implausible.

There is a strong argument, then, that the application of welfare
theory to economic evaluation in health care is either impossible or
inappropriate or both. The societal decision-making view, in con-
trast, does not require such a rarified view of the world, is directly
relevant, from a societal perspective, to the type of decision-making
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which economic evaluation is increasingly being asked to inform,
and attempts to make explicit the legitimacy of any normative
prescriptions based on it.

Of course, it is possible to justify cost-effectiveness analysis (CEA)
within a welfare theoretic framework (Garber and Phelps 1997;
Meltzer 1997; Weinstein and Manning 1997). However, generally,
but particularly in the UK, it is the ‘Extra Welfarist’ (Culyer 1989),
and particularly the societal decision-making, view (Sugden and
Williams 1979) which departs from strict adherence to welfare the-
ory, that have implicitly or explicitly provided the methodological
foundations of CEA in health. In essence, this approach takes an
exogenously defined societal objective and an exogenous budget con-
straint for health care, and views CEA as providing the technical
tools to solve this constrained optimization problem.

It is true, however, that, as currently used, the characterization of
the exogenous objective function has been somewhat naive and
limited to maximizing health outcome, often measured by quality-
adjusted life years (QALYs). Similarly, the characterization of
constraints has been limited to a single budget constraint. If we are
to see CEA as a constrained maximization problem from the per-
spective of a societal decision-maker, then a much more sophisti-
cated characterization of the optimization problem will be required.
Also, the required specification of an objective, and the means of
measuring, valuing and aggregating health outcomes are not uni-
versally accepted. Consequently, unlike welfare theory, the societal
decision-making approach to CEA cannot, by itself, provide a strong
normative prescription for social choice.

Thus, neither the neoclassical nor the societal decision-making
approach can, in practice, provide the all embracing normative
framework for CEA that would be desirable. It may be argued, how-
ever, that by rooting discussion around the practicalities of decision-
making and acknowledging the complexity of the world in which we
live, a societal decision-making approach offers the better chance for
progress in our understanding of the implications of our choices.

Societal decision-making is certainly the context in which
economic evaluation is being increasingly used to inform policy. To
be useful, however, CEA must have some normative content. The
legitimacy and, therefore, the normative prescriptions of this
approach to CEA rest with the legitimacy of the specification of the
objective function and the characterization of the constraints. In
other words, the solution to this constrained optimization problem
requires an external legitimacy to have normative content.
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The societal decision-making approach does not imply that CEA
should be conducted from the perspective of particular decision-
makers, it is possible to have a broad societal decision-making
perspective. This broad perspective is required for several reasons.
First, an agreed perspective cannot be the viewpoint of any single
(set of) decision-maker(s), but should transcend individual interests
— 8o it must be societal. Second, it cannot be based on current and
geographically-specific institutional arrangements. For example, the
perspective of the health care system will change over time (as the
boundaries of what activities are regarded as health care develop)
and would be specific to a national or regional system, but a societal
decision-making perspective subsumes other narrower perspectives.
Indeed, once an analysis is completed from the broadest perspective,
it is possible to present the same analysis from the viewpoint of
particular decision-makers.

It should be apparent, however, that an evaluation conducted
from this broad societal perspective may not be directly relevant to
specific stakeholders in the health care system who may have differ-
ent objectives and constraints. Therefore, it should not be surprising
if evaluations from a broad perspective have limited impact on
actual decisions at ‘lower levels’ within the health care system, and
which may suggest some institutional and managerial failure that
could be addressed. The narrower perspective of particular decision-
makers may be directly relevant to them, but can simply justify
inefficient allocations without challenging existing institutional
arrangements and incentives.

In common with many useful concepts, although the notion of a
societal decision-maker is a useful concept, it is an abstraction. In
the absence of a palpable Leviathan it seems useful to look to
those institutions which have been given the remit, and therefore
some form of legitimacy, to make societal decisions about health
care (e.g. NICE in the UK). This does not imply that analysts must
only reflect the concerns of these institutions (e.g. the NICE refer-
ence case for evaluation methods 2003); they also have a duty to
point out the consequences of decisions for other groups of indi-
viduals and sectors of the economy. Although the full characteriza-
tion of a legitimate societal decision-maker remains to be established,
the advantage of a societal decision-making approach is that the
basis and legitimacy of any normative prescriptions it makes are
explicit and, therefore, open to debate. This contrasts sharply with
the Welfarist approach where these are hidden behind notions of
efficiency and remain implicit in the neoclassical view of the world.
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Requirements for economic evaluation to inform decisions

If the societal decision-making paradigm is accepted as a valid
theoretical foundation for economic evaluation, a series of require-
ments follow. In order to understand recent achievements and future
challenges in this field, it is helpful to briefly summarize these:

Defining the decision problem. The need for a clear statement of
the relevant interventions and the groups of recipients. With
respect to defining options, this will be all relevant and feasible
options for the management of the recipient group.

The appropriate time horizon. From a normative standpoint, it is
clear how the time horizon of an analysis should be determined: it
is the period over which the options under comparison are likely
to differ in terms of costs and/or benefits. For any intervention
that may have a plausible effect on mortality, this will require a
lifetime time horizon to quantify the differential impact on life
expectancy of the options under comparison.

Perspective on costs. As discussed above, from a normative
standpoint the argument for a societal perspective on costs is a
strong one (Johannesson and O’Conor 1997), emphasizing
the importance of avoiding externalizing resource costs on
individuals and organizations outside of the direct focus of the
decision-maker.

The objective function. As argued above, there is no consensus on a
legitimate objective function for purposes of societal decision-
making. In the context of health care, however, systems are
charged with improving the health of a given population. It fol-
lows, therefore, that the objective function in an economic evalu-
ation seeking to inform decision-makers in this context would be
based on some measure of health gain. A range of options exists
regarding the exact definition of such a function — in particular,
the source and specification of the preferences which determine its
coefficients. The QALY has become widely used for this purpose,
despite the strong assumptions necessary to link it to individual
preferences (Pliskin ez al. 1980).

Using available evidence. For purposes of societal decision-making,
economic evaluation needs to be able to use available evidence,
allowing for its imperfections, to identify whether a technology is
expected to be more cost-effective than its comparators — that is, it
has higher mean cost-effectiveness. Moreover, the analysis needs
to quantify the associated decision uncertainty which indicates
the likelihood that, in deciding to fund a particular intervention,
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the decision-maker is making the wrong decision. This provides a
link to estimating the cost of decision uncertainty which, through
value of information analysis, offers a basis for prioritizing future
research.

RECENT ADVANCES IN ECONOMIC EVALUATION

A range of methods challenges is raised by these requirements. How
far has economic evaluation come in the last ten years in meeting
these challenges?

An analytical framework

Cost-effectiveness versus cost-benefit analysis

It is argued above that, within a societal decision-making paradigm
in the field of health care, the objective function would be expected
to be some measure of health gain. Valuing changes in health can be
achieved using both CEA based on a generic measure of health such
as a QALY or a healthy-year equivalent, or using cost-benefit analysis
(CBA) based on monetary valuation derived using, for example, con-
tingent valuation methods.

Methods research has recently been undertaken on both
approaches to valuing health gain. However, it seems reasonable
to argue that CEA should continue to be the type of study which
predominates in economic evaluation in health care. First, the focus
on health gain within the objective function in economic evaluation
removes one of the putative advantages of contingent valuation —
that is, the ability to value a range of health and non-health
consequences of health care, where the latter might include attrib-
utes such as information and convenience. If these ‘process’ charac-
teristics are not directly relevant in the objective function, then the
choice between contingent valuation and non-monetary approaches
comes down to which is more able to provide a reliable valuation of
changes in health. Although this question is far from having been
conclusively answered, the strength of CEA is that there has been
more extensive use of non-monetary approaches to valuation.
Second, CBA is founded on welfare economic theory, in particular
the principle of the potential Pareto improvement as manifested in
the compensation test (Sugden and Williams 1979). The rejection of
these principles through the framework of societal decision-making
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suggests a rejection of CBA. The third reason for the focus on CEA
is that, within the context of decision-making under a budget con-
straint, demonstrating a positive net benefit in a CBA is an insufficient
basis to fund an intervention because, as for CEA, the opportunity
cost of that decision on existing programmes needs to be quantified.

Trials versus models: the false dichotomy

For much of the period during which cost-effectiveness was
developing a more prominent role in health care, there have been two
parallel streams of applied work — that based on randomized trials
and that centred on decision analytic models. Some authors have
questioned the use of the decision model as a vehicle for economic
evaluation (Sheldon 1996), being concerned about particular
features such as the need to make assumptions. This literature has
explicitly, or by implication, indicated a preference for trial-based
cost-effectiveness analysis (CEA) where patient-level data are avail-
able on all relevant parameters. More recently, however, there has
been a growing realization that trials and models are not alternative
vehicles for economic evaluation, but are complementary (Claxton
et al. 2002). This observation stems largely from the realization that
the ultimate purpose of economic evaluation is to inform actual
decision problems in a consistent manner based on an explicit defin-
ition of an objective function and constraints. Given this general
requirement, it is clear that trials and decision models are doing quite
different things. The purpose of randomized trials (or any primary
study generating patient-level data) is to estimate particular param-
eters associated with a disease or the effects of health care interven-
tions. The decision model, on the other hand, provides an analytical
framework, based on explicit structural assumptions, within which
available evidence can be combined and brought to bear on a clearly
specified decision problem.

The realization that models and trials are not alternative analytical
frameworks, and actually play different roles in the evaluation
process, may be considered an achievement in its own right. There
have, however, been some contributions to the methods of decision
modelling. These include the role of such methods in characterizing
uncertainty and informing research priorities. In addition, important
work has covered the quality assessment of decision models for cost-
effectiveness analysis (CEA) (Sculpher et al. 2000) and the need to
link decision models to broader approaches to evidence synthesis
(Cooper et al. in press).
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Generating appropriate evidence

It is clear that the appropriate identification, measurement, analysis
and synthesis of available evidence is an essential part of economic
evaluation prior to incorporating these data into a decision model.
Here ‘evidence’ refers to estimates of parameters such as absolute
and relative treatment effects, HRQL, resource use and unit costs.
The requirements for economic evaluation to support societal
decision-making have some clear implications for evidence gener-
ation. These include the need to use all available evidence relating to
an intervention and to estimate the mean value of parameters
together with a relevant measure of uncertainty.

Analysis of patient-level data

Arguably, some of the most important achievements of the last
decade in economic evaluation relate to the analysis of patient-level
data. Most of these relate to statistical analysis for economic evalu-
ation and, in particular, the appropriate quantification of uncertainty
in individual parameters and in measures of cost-effectiveness
analysis (CEA). The first of these is considered here, and the second
is discussed more generally in the section below. A large proportion
of this work has been undertaken in the context of trial-based
economic evaluation, but its relevance extends to the analysis of
observational data.

Skewed cost data

At first sight, the methods used to estimate the mean of a parameter
would seem straightforward. However, the features of many patient-
level data, particularly those relating to resource use and cost,
complicate this process. One of these features is the positive skewness
of the resource use and cost data which results from the fact that
these measures are always positive but have no strict upper bound.
The use of the median to summarize such distributions is unhelpful
in economic evaluation because of the need to be able to link the
summary measure of per patient cost to the total budget impact
(Briggs and Gray 1998). Important work has been undertaken to
reaffirm the focus on the mean and to provide a series of options in
calculating its precision. These not only include the use of non-
parametric bootstrapping (Briggs et al. 1997) and more detailed
parametric modelling of individual resource use components
(Cooper et al. 2003), but also the clarification that calculating
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standard errors assuming a normal distribution is likely to be robust
to skewness for reasonably large sample sizes (Briggs and Gray 1999).

Censored and missing data

The presence of censored data also complicates the process of
estimating mean values with appropriate measures of dispersion.
The most frequent example of this problem is when patients are
entered into a trial at different time points, but follow-up is stopped —
or analysis is undertaken — at a fixed moment in time. This results in
costs which are derived from periods of follow-up which differ
between patients, where this is not due to death but to the way the
study is administered. An important contribution was to identify
that taking a simple mean of available cost data in the presence of
censoring will lead to biased estimates (Fenn et al 1995). Sub-
sequently, a range of methods has emerged in the literature which
seeks to estimate mean cost while allowing for censoring under the
assumption that non-censored patients are entirely representative of
those who are censored. These methods started within a univariate
statistical framework (Lin ez al. 1997), but have since developed to
include covariate adjustment (Lin 2000).

Censored data are a special case of the more general issue of
missing data. A range of missing data problems has to be faced in
most patient-level datasets used in economic evaluation. These
include single items not being completed in case record forms or
questionnaires, entire questionnaires being missing due to non-
response and loss to follow-up where all data beyond a particular
point are missing. A range of methods is available to cope with these
various types of missing data, all of which require specific assump-
tions about the nature of the missing data but, unlike the techniques
to cope with censored cost data, the development of these methods
has not been specific to economic analysis (Briggs ez al. 2003).

Multi-variable analysis

Until recently, regression analysis has played little role in eco-
nomic evaluation. However, the rapid development of statistical
methods in this field has included the realization that multi-variable
analysis of patient-level data offers some major advantages for
cost-effectiveness analysis (CEA). First, it gives scope to control
for any imbalance between treatment groups in patients’ baseline
characteristics. Second, by controlling for prognostic baseline cov-
ariates, it provides more precise estimates of relevant treatment
effects. Third, by facilitating estimates of the interaction between
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treatment undergone and baseline covariates, it provides an
opportunity for subgroup analysis. As for univariate statistical
analysis, important work has been undertaken in order to look at
how the particular features of resource use and cost data can be
appropriately analysed with regression. This has included the use of
generalized linear models as a way of overcoming the heavy skew-
ness in cost data referred to above, and the use of two-part models to
deal with the fact that, for some interventions, a large proportion of
patients incur zero costs (Lipscomb et al. 1996).

More recently, the use of regression analysis to analyse cost-
effectiveness (rather than just cost) data has been considered, with
the potential for use in the analysis of trial or observational data
(Hoch et al. 2002). In part, this has been facilitated by the placement
of cost-effectiveness onto a single scale using net benefits (Phelps
and Mushlin 1991), where measures of outcome are valued in mon-
etary terms on the basis of some form of threshold, willingness to
pay measure. For the analysis of patient-level cost-effectiveness data,
the independent variable becomes a patient-specific measure of net
benefit.

The development of multi-variable methods has opened a range
of analytical opportunities in economic evaluation relating to the
modelling of variability. At its simplest, this involves the use of fixed
effect models to adjust for patient-level covariates. Within the con-
text of studies undertaken in multiple locations (e.g. the multi-centre
and/or multi-national randomized trial), the use of multi-level
modelling provides a means of assessing the variability in cost-
effectiveness between locations (Sculpher et al. in press). Given the
expectation that, due to factors such as variation in unit costs, epi-
demiology and clinical practice, costs and/or outcomes will vary by
location, this type of analysis provides a means of considering the
generalizability of economic evaluation results between locations.

Bayesian statistical methods

It has been argued above that statistical analysis has been one of
the major areas of achievement in economic evaluation over the
last decade. Much of this work, however, has involved applying
methods developed outside economic evaluation to the analysis
of cost-effectiveness data. A corollary of this is that some recent
developments in statistics have benefited those undertaking
cost-effectiveness analysis (CEA). Perhaps the best example of this is
the development of Bayesian statistical methods in health care
evaluation in general. This is largely a result of increased computer
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power which facilitates the use of simulation methods where
analytical approaches proved intractable (Spiegelhalter et al. 2003).

Bayesian approaches have proved valuable in economic evaluation
for several reasons. First, the decision theoretic aspect of these
methods has traditionally been an important element of economic
evaluation in health care because decision analytic models are essen-
tially Bayesian. The second advantage relates to the probability
statements made possible using Bayesian approaches. That is, the
ability to be able to present results which state the probability that a
particular intervention is cost-effective given available evidence (i.e.
decision uncertainty) is potentially more helpful to decision-makers
than classical statistical analyses focused on standard rules of infer-
ence. Third, a major advantage of Bayesian statistics is the ability to
bring to bear prior evidence in analysing new information. This
is valuable for cost-effectiveness because it is consistent with the
iterative approach to technology assessment (Fenwick et al. 2000b)
whereby the cost-effectiveness of a given intervention is assessed
based on existing evidence; the value (and optimal design) of
additional research is based on decision uncertainty and the loss
function in terms of health and resource costs; and, as new research
is undertaken, it is used to update the priors and the iterative process
begins again. Bayesian statistical methods have made an important
contribution to the methods of synthesizing summary evidence. They
have also had an impact on the analysis of patient-level data — for
example, in relation to the modelling of costs (Cooper et al. 2003),
and handling missing data (Lambert et al. 2003).

Analysis of summary data

Patient-level datasets provide important inputs into economic
evaluation. In part, this relates to studies such as randomized trials
which provide a possible vehicle for economic analysis. It has been
argued, however, that most economic evaluations will involve the
need to incorporate data from a range of sources. These will include
patient-level datasets such as trials and observational studies, and
the methods discussed above remain highly relevant to analyses of
these data. A large proportion of the evidence needed for cost-
effectiveness analysis (CEA) is, however, drawn from secondary
sources where data are presented in summary form. There have been
important developments in the synthesis and analysis of these data
which, although they originate largely from statisticians, have
considerable potential in economic evaluation. This potential stems
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from some of the requirements of economic evaluation described
above: the need to use all available evidence and to characterize the
uncertainty in parameters fully.

The process of synthesizing summary data could be achieved
relatively straightforwardly, using methods like fixed effects meta-
analysis, if the studies available in the literature directly compared
the options of interest in the economic study; were all undertaken in
the same sorts of patients treated with similar clinical practice;
measured the same outcome measures; and reported at the same
points of follow-up. In reality, the evidence base available for most
cost-effectiveness studies is more complex than this, exhibiting
many forms of heterogeneity, and this has necessitated the use of
more sophisticated methods of synthesis. For purposes of cost-
effectiveness, perhaps the greatest contribution has come from the
use of Bayesian hierarchical modelling (Spiegelhalter ez al. 2003). A
major advantage of these techniques is that they provide parameter
estimates (e.g. relative treatment effects) in the form necessary to
provide the inputs into probabilistic decision models — that is, as
random variables. Furthermore, this parameter uncertainty reflects
not only their precision, but also the degree of heterogeneity between
the data sources which, together with the uncertainty associated with
all the other parameters, can be translated into decision uncertainty
within the model.

One area where Bayesian hierarchical modelling has been used in
evidence synthesis is to deal with situations where a series of options
is being evaluated against each other but where direct head-to-head
trial data do not exist. Indirect comparisons exist when the various
options of interest have each been assessed within trials against a
common option. This provides a conduit through which the
absolute effects of all options can be compared. The more general
situation has been termed ‘mixed comparisons’ where there is no
common comparator but a network of evidence exists which links
the effects of different options (e.g. trials of options A vs. C, D vs. E,
A vs. E and D vs. C can be used as a basis for comparing all the
options). Bayesian methods to generate parameter estimates,
together with full measures of uncertainty in these contexts have
been developed (Higgins and Whitehead 1996; Ades 2002).
They have also been used in economic evaluations for NICE
decision-making where lack of head-to-head trial data are more the
rule than the exception.

Methods have also been developed to overcome other limitations
in evidence. These include approaches to estimate a specific outcome
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based on data from all available trials, although it is measured in
only a proportion of studies (Domenici et al. 1999); to estimate the
relationship between an intermediate and final outcome measure
using all available evidence on that link (Ades 2003); and to estimate
a treatment effect at a particular point in follow-up using all trial
data despite the fact that not all trials report at that time (Abrams
et al. 2003). Although these methods have not yet been extensively
used in economic evaluation, they are likely to provide important
contributions in the future.

Cost data

Arguably, the generation of evidence from which unit costs can be
estimated is one area where there have been few major contribu-
tions over the last few years. This is probably due to the modest
resources invested in generating cost data compared to those
devoted to gathering evidence on effectiveness and, increasingly,
resource use. Although there are exceptions to this, particularly in
the area of community-based services (Netten et al 2000), eco-
nomic evaluation in the National Health Service (NHS) continues
to rely largely on evidence from imperfect routine sources such as
the NHS Reference Costs (NHS Executive 2002), which show con-
siderable variability in costing methods. Like other limitations in
the available evidence base, this generates an additional source of
uncertainty in cost-effectiveness analysis (CEA). It is important
to characterize this source of uncertainty adequately given that eco-
nomic theory would suggest an inter-relationship between unit
costs (prices) and resource use (Raikou et al. 2000). However, the
absence of sample data for unit costs means that little work has
been undertaken to quantify this uncertainty using statistical
methods. Rather, standard sensitivity analysis remains the main
tool to investigate the extent to which uncertainty in unit costs
impacts on the results of an analysis.

Applied cost-effectiveness analysis (CEA) continues to struggle
with the reality of available unit cost data, at least in the NHS, but
there have been some important areas of conceptual development
in cost analysis, although the availability of data limits their
application. Important work has been undertaken, for example, in
considering the role of future costs in economic evaluation (Meltzer
1997). Perhaps the area generating the most literature in costing
methods relates to productivity costs (Sculpher 2001). Initially
stimulated by the deliberations and recommendations of the
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Washington Panel (Gold et al. 1996), there has been valuable debate
about the role of productivity costs in economic evaluation (Olsen
1994), the extent to which they are, or should be, reflected in the
valuation of health rather than in monetary terms as ‘costs’ (Brouwer
et al. 1997; Weinstein et al. 1997) and the duration over which prod-
uctivity costsare relevant (Koopmanschap ez al. 1995). Although prod-
uctivity costs should probably have some role within a societal
decision-making perspective, specific decision-makers vary in their
attitude to the inclusion of these costs in studies (Hjelmgren et al
2001).

Valuing health effects

Unlike the area of resource use, considerable research activity
continues on methods and data used to value health effects within
cost-effectiveness analysis (CEA). Some of this material is discussed
in other chapters of this book, and the focus here is on two import-
ant areas of research. The first is the development, and increasingly
widespread use, of generic preference-based measures of health sta-
tus (Brazier et al. 1999). Their use in prospective studies has provided
a valuable source of evidence, the features of which are consistent
with the requirements described in the sections above. These are,
namely, the focus on health effects and the use of a generic descrip-
tive system to facilitate comparison between disease and technology
areas. The last decade has seen the emergence of a number of valid-
ated descriptive systems, together with choice-based values based on
samples of the public (Brazier ez al. 1999). Further research is neces-
sary to compare and contrast these instruments, with a view to
undertaking some form of calibration or developing a synthesized
measure including the strengths of each.

The second area of work to comment on here is the conceptual
research associated with the QALY. Although the QALY has become
an established measure of health benefit for cost-effectiveness analy-
sis (CEA), there has been no shortage of literature detailing the
strong assumptions under which the QALY would represent indi-
vidual preferences (Pliskin et al. 1980; Loomes and McKenzie 1989).
There have also been important contributions in the literature
regarding possible alternatives to the QALY that are designed to
reflect individuals’ preferences about health effects more closely.
Although, arguably, disproportionate attention has been paid in the
literature to the relative merits and similarities between the meas-
urement techniques, the healthy-years equivalent (HYE) represents
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an important development in the field, at least because it clarifies the
QALY’s assumptions regarding individuals’ preferences over
sequences of health states and prognoses (Mehrez and Gafni 1989).
The development of the patient trade-off method also emphasized
the mismatch between the typical derivation of a QALY based on an
individual’s valuation of health effects that they imagine experi-
encing themselves, and the ultimate social use of the measure in
terms of allocating resources between individuals within a popula-
tion context (Nord 1995). Related to this, there has also been valu-
able research on methods to incorporate individuals’ equity prefer-
ences regarding health in a measure of benefit (Williams 1997; Nord
et al. 1999).

Although the importance of this conceptual literature should not
be underestimated, there has been very little use of these improve-
ments on ‘the simple QALY’ in applied cost-effectiveness analysis
(CEA). In part, this is likely to have been due to the additional
demands they make in terms of measurement — this would certainly
seem to be the case with the HYE. However, the failure of these
developments of the QALY to take root in the applied cost-
effectiveness literature may also reflect the lack of consensus about
the appropriate objective function. For example, in order to allow
for a more complex objective function regarding equity in health,
more information is needed about social preferences concerning the
trade-off between health gain and the features of the recipient.

Representing uncertainty in economic evaluation

We have summarized some of the important developments in
statistical methods associated with the analysis of patient-level data.
In part, this work has focused on appropriate estimation of particu-
lar parameters, including quantifying uncertainty. This is the case,
for example, with the work on analysing missing and censored cost
data. However, the most intellectual effort has gone into developing
ways of calculating measures of dispersion around incremental
cost-effectiveness. This can be seen as the process of translating
parameter uncertainty in economic evaluation into decision
uncertainty — that is, the likelihood that a particular option under
evaluation is more cost-effective than its comparator(s).

Much of the research in this area has been concerned with the
analysis of sampled patient-level data which provide direct estimates
of treatment-specific mean costs and health effects together with
measures of dispersion. In part, this work has considered ways of
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measuring the uncertainty around incremental cost-effectiveness
ratios (ICERs) which are not straightforward, given, for example, the
correlation between the numerator and denominator of these stat-
istics. Important contributions include the rediscovery of statistical
methods, such as Feiller’s Theorem, to calculate confidence intervals
around an ICER (Willan and O’Brien 1996) and the use of net bene-
fits as a way of presenting cost-effectiveness and its uncertainty
(Phelps and Mushlin 1991; Stinnett and Mullahy 1998).

An important area of work has also been to address the norma-
tive question of how uncertainty should be dealt with in making
decisions about resource allocation. One perspective on this has
been to reject the standard rules of inference reflected in the fixed
error probabilities of the hypothesis test or the confidence interval
(Claxton 1999). A strand of this argument is that the uncertainty
around mean cost-effectiveness is irrelevant to the decision about
which intervention to fund. This is because the objective of maxi-
mizing health outcome from finite resources requires a focus on
expected (i.e. mean) costs and outcome, with the uncertainty around
these means informing priorities about future research (Claxton
1999). This may be an area where the requirements of societal deci-
sion-making conflict with the specific incentives facing a particular
decision-maker. Again, the role of economic analysis, within a soci-
etal decision-making paradigm, is to make those conflicts explicit by
indicating the implications of decisions based on criteria other than
expected cost-effectiveness.

Part of the process is to be clear about the decision uncertainty
involved. That is, rather than present confidence intervals around an
ICER, or a p-value for a null hypothesis of no difference in mean net
benefit between alternative options, the decision-maker is presented
with the probability that each of the options being compared is the
most cost-effective given the decision-maker’s maximum willingness
to pay for a unit gain in health. These decision uncertainties are
typically presented using cost-effectiveness acceptability curves
(CEACs) which were initially developed to present uncertainty in
patient-level data (Van Hout et al. 1994), but which are now funda-
mental to decision analytic models (Fenwick ez al. 2001). Although
these curves require the decision-maker to be clear about the value
they attach to a unit gain in health, this was always the case in the
interpretation of cost-effectiveness data.

CEACs are now routinely presented in trial-based cost-
effectiveness studies (UK Prospective Diabetes Study Group 1998)
and models (Chilcott et al. 2003). Their use as a way of presenting
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decision uncertainty in decision models results from another
important development in cost-effectiveness analysis (CEA) in
recent years: the use of probabilistic sensitivity analysis in models
(Briggs et al. 2002). Until recently, cost-effectiveness analysis (CEA)
based on decision models was only able to show the implications of
parameter uncertainty using sensitivity analysis where a small num-
ber of parameters was varied over an arbitrary range, and the impact
on the results was investigated. Given the large number of param-
eters in most decision models, this process was also seen as being
partial. Probabilistic sensitivity analysis allows all parameters to be
characterized as random variables — that is, as probability distribu-
tions rather than point estimates. Using Monte Carlo simulation,
these multiple sources of parameter uncertainty are ‘propagated’
through the model and reflected as decision uncertainty using
CEAC:s. Although there will always need to be a role for standard
sensitivity (or scenario) analysis to look at the implications of
uncertainty in, for example, model structure, probabilistic sensitivity
analysis moves cost-effectiveness analysis (CEA) closer to the full
characterization of parameter uncertainty. It should also be
emphasized that, given that most decision models are non-linear, the
correct way of estimating expected cost-effectiveness is through the
use of probabilistic methods.

Informing research decisions

As argued in the last section, if the objective underlying the appraisal
of health technologies is to make decisions that are consistent with
maximizing health gains from available resources for all patients,
then the adoption decision should be based on the expected (mean)
cost-effectiveness of the technology given the existing information
(Claxton 1999). However, this does not mean that adoption
decisions can simply be based on little or poor quality evidence, as
long as the decision to conduct further research to support adoption
(or rejection) is made simultaneously.

A decision to adopt a technology based on existing information
will be uncertain, and there will always be a chance that the wrong
decision has been made, in which case costs will be incurred in terms
of health benefit forgone. Therefore, the expected cost of uncertainty
is determined jointly by the probability that a decision based on
existing information will be wrong and the consequences of a wrong
decision. Information is valuable because it reduces the chance of
making the wrong decision and, therefore, reduces the expected costs
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of uncertainty surrounding the decision. The expected costs of
uncertainty can be interpreted as the expected value of perfect
information (EVPI) (Claxton and Posnett 1996). This is also the
maximum that the health care system should be willing to pay for
additional evidence to inform this decision in the future, and it places
an upper bound on the value of conducting further research. These
methods can be used to identify those clinical decision problems
which should be regarded as priorities for further research. The
value of reducing the uncertainty surrounding each of the input
parameters in the decision model can also be established. In some
circumstances, this will indicate which endpoints should be included
in further experimental research, whilst, in others, it may focus
research on getting more precise estimates of particular inputs which
may not necessarily require experimental design and can be provided
relatively quickly.

Expected value of information analysis has a firm foundation in
statistical decision theory (Raiffa and Schlaifer 1959) and has been
applied in other areas of research (Thompson and Evans 1997).
However, important work in the field of health technology assess-
ment has emerged over the last few years. Initially, this work was
outlined using analytical solutions, which required assumptions of
normally distributed data (Claxton 1998, 1999). Some of the impli-
cations of this type of analysis for an efficient regulatory framework
for health technologies were demonstrated using stylized examples
(Claxton 1998; Claxton et al. 2002). Until recently there have only
been a few published applications to more complex decision analytic
models (Fenwick et al. 2000b; Claxton ez al. 2001). However, in
recent years, non-parametric approaches to establishing EVPI and
EVPI for model parameters have been clarified (Ades et al. forth-
coming), and a number of applications to more complex decision
models have been presented (Fenwick et al. 2000a; Claxton et al
2003; Ginnelly et al. 2003).

This type of analysis can also inform the design of proposed
research. It has been recognized for some time that it would be
appropriate to base decisions about the design of research (optimal
sample size, follow-up period and appropriate endpoints in a clinical
trial) on explicit estimates of the additional benefits of the sample
information and the additional costs (Berry 1993). This approach
offers a number of advantages over more traditional approaches,
which are based on the selection of an effect size which is worth
detecting at traditional (and arbitrary) levels of statistical signifi-
cance and power. Expected value of information theory offers a
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framework that can identify the expected value of sample informa-
tion (EVSI) defined as the reduction in the expected cost of
uncertainty surrounding the decision to adopt a technology as sample
size increases. These expected benefits of sampling can be compared
to expected costs to decide whether more sample information is
worthwhile. This framework offers a means of ensuring that research
designs are technically efficient in the sense that sample size, alloca-
tion of trial entrants, follow-up periods and the choice of endpoints
are consistent with the objectives and the budget for the provision of
health care.

Initially this framework for efficient research design used analytic
solutions requiring assumptions of normality applied to simple styl-
ized examples (Claxton 1998, 1999). These analytic solutions were
also used to demonstrate that EVSI may have a useful application in
the design of clinical research including sequential trial designs
(Claxton et al. 2000), and in the selection of clinical strategies which
should be included in proposed research (Claxton and Thompson
2001). More recently, methods to establish EVSI for a range of
different types of model parameters without assuming normality
of net benefit have been established (Ades et al. forthcoming).

METHODOLOGICAL CHALLENGES IN
ECONOMIC EVALUATION

The foregoing sections of this chapter have attempted to make clear
the important developments in the field of economic evaluation, but
they also show the not inconsiderable areas of weakness in the
methods as currently applied. These limitations have been high-
lighted by considering the demands of the societal decision-making
perspective, in particular the need for a legitimate objective function
and set of constraints. An important area of research in the field
relates to the principles and practice of defining a legitimate object-
ive function. Research challenges in this area include how a generic
measure of health benefit can more accurately reflect individual
preferences about health and the appropriate elicitation of social
preferences regarding the equity of health care programmes, in
particular which characteristics of the recipients of health gain
should be taken into account in economic evaluation, and how
trade-offs between efficiency and equity are to be quantified for this
purpose. Other chapters in this book deal with this area in more
detail.



28  Health policy and economics

Methods challenges also exist in areas which have traditionally
been considered the remit of statistics and clinical epidemiology,
such as the methods of evidence synthesis. These techniques are as
much part of the process of evaluating the cost-effectiveness of an
intervention as reflecting time preference through discounting. The
process of incorporating all available evidence into a CEA, whilst
reflecting all its uncertainties and heterogeneity, represents a key area
of research activity over the next five years. This is particularly the
case given the need for decision-makers to be more transparent
regarding how they reach decisions. Notwithstanding the import-
ance of research into the objective function and evidence synthesis,
as well as a range of other conceptual and practical questions, here
we focus on two particular areas for future methods research — more
adequately dealing with the constraints in societal decision-making
and the methods of research prioritization and design.

Constrained maximization

We have argued that the societal decision-making perspective
involves maximizing a societal objective function subject to an
exogenous budget constraint for health care. As currently operated,
however, the budget constraint is rarely made explicit in cost-
effectiveness studies. Rather, the cost-effectiveness of a new technol-
ogy which requires more of the available budget than currently
funded comparators, but generates additional health gain (i.e. it has
a positive ICER), is typically assessed against an administrative rule
of thumb about the system’s willingness to pay for an additional unit
of health. As has frequently been pointed out in the literature (Birch
and Gafni 1992, 2002), this approach to decision-making fails to
quantify the opportunity cost of the new programme. That is, within
a budget constrained system, the opportunity cost of a new, more
costly, programme is the intervention(s) which is/are displaced or
down-scaled to fund it — the shadow price of the budget constraint.
In systems without a binding budget constraint, the use of an arbi-
trary threshold, rather than explicitly considering opportunity cost,
will inevitably lead to increases in health care expenditure. In systems
where the budget is tightly fixed, the use of a threshold can lead to a
hidden process of removing or contracting existing programmes to
fund the new intervention. It has been argued that this is the case
with the NICE technology appraisal system, where decisions to
recommend new technologies that are not explicit about their
opportunity cost result in local decision-makers having to identify
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savings from existing programmes without formal evidence and
analysis (Sculpher et al. 2001).

This failure to use the full tools of cost-effectiveness and, instead,
relying on arbitrary administrative thresholds, is a result of the
dearth of evidence about the costs and health effects of those inter-
ventions funded from current budgets. Hence, for decision-making
authorities such as NICE, the identity of the marginal programme(s)
currently receiving funding, and the quantification of their costs
and benefits, which determines the shadow price of the budget
constraint, is usually unknown and would, anyway, vary between
localities and over time. In this context, a series of research questions
presents itself. In part, this would include an extensive programme of
applied evaluation of currently funded programmes. This would cer-
tainly be a major undertaking, not least because current system-level
policy arrangements in many jurisdictions focus on new technolo-
gies, usually pharmaceuticals. Although NICE, for example, is
unusual among reimbursement authorities in considering non-
pharmaceutical technologies, its focus has been on new interven-
tions. Explicit consideration of opportunity cost in CEA is, therefore,
likely to need some changes in the policy environment to accompany
the additional research. For example, agencies such as NICE could
be given a more balanced portfolio of technologies to appraise
which, in addition to important new interventions, would include
existing programmes where there is a prima facie case for reduced
investment.

In addition to this programme of further applied work, there are
technical questions to be resolved if the opportunity costs of new
technologies are to be more explicitly considered in CEA. Although
the standard decision rules of CEA are well defined (Johannesson
and Weinstein 1993), they are based on a series of strong assump-
tions, including constant returns to scale, the absence of indivis-
ibilities, and certainty regarding the costs and effects of potentially
displaced programmes. To relax these assumptions, and to reflect
budget constraints adequately, it is necessary to move to a more
formal framework of constrained maximization using methods such
as integer or linear mathematical programming. Although the role
of these methods in CEA has been discussed in principle (Stinnett
and Paltiel 1996), there have been few applications in policy-relevant
research where budgets are allocated across diseases and specialties.
It is particularly important to develop these methods to reflect the
uncertainty in the cost and health effects of treatments. One use
of such methods would be to provide decision-makers with clear
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information not only about the uncertainty regarding the cost-
effectiveness of a new treatment but also about the risk that, in
reimbursing it, the total budget will be breached. Given the import-
ance of ‘staying within budget’ in the organization and incentiviza-
tion of health care systems, this information will be valuable for
decision-makers — for example, it will facilitate consideration of the
role of insurance to protect budgets.

Considering the research agenda associated with the methods of
constrained maximization raises questions about the relevant con-
straints to include in such analyses. This is because the use of formal
mathematical programming provides the opportunity to include a
whole range of constraints, not just the relevant budget. In reality,
the constraints faced in decision-making are much more complex
and include a number of budget and capacity constraints over time.
These methods may also provide an opportunity for a more explicit
approach to dealing with other types of constraints faced by particu-
lar decision-makers which reflect broader policy initiatives in the
system. Some of these constraints may relate directly to resources —
such as the need to avoid staff redundancies. Others may relate to
non-resource considerations, such as the need to reduce (or, at least,
to avoid an increase in) waiting lists. In principle, the optimum allo-
cation of resources to new and existing interventions can be estab-
lished given this full range of constraints, but research is needed into
how to elicit these constraints, and how to specify them within
models. The promise of this area of methods research is that it can
highlight the conflicts between a societal decision-making perspec-
tive and the viewpoint of a particular decision-maker. This can be
achieved because each constraint within these models has a shadow
price. This can indicate what is being forgone in terms of health
benefits by implementing administrative constraints, for example,
associated with waiting lists.

Methods of research prioritization and design

In recent years substantial progress has been made in demonstrating
that the traditional rules of inference are irrelevant to rational
decision-making from a societal decision-making perspective.
Substantial progress has also been made in clarifying appropriate
methods of analysis of the value of information and their application
to more complex and policy-relevant models of health technologies.
However, a number of important challenges remain. The estimates
of value of information require all the uncertainties in the model to
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be appropriately characterized. Failure to do so may only have a
minor impact on the mean cost and effect but will, in most cases,
have a much more substantial one on the estimates of the value of
information. Therefore, more formal and explicit analysis of
uncertainty for value of information analysis exposes many issues
which, in the past, have been avoided or only considered implicitly.
These include accounting for potential bias, considering the
exchangeability of different sources of evidence, synthesizing evi-
dence to make indirect comparisons, and using all direct and indirect
evidence to estimate model parameters. As we have discussed, these
issues are not really challenges specific to value of information
analysis, but the adoption of more formal and explicit methods does
make the importance of an appropriate characterization of
uncertainty very clear, and places a greater responsibility on the ana-
lyst not only to use an appropriate point estimate for model param-
eters but also to use appropriate distributions based on a synthesis of
all the evidence available.

There are also a number of issues specific to value of informa-
tion. The methods for estimating overall EVPI and EVPI associ-
ated with parameters are now well established. However, there are
computational challenges for complex models which will continue
to be addressed by using more efficient sampling, more flexible
programming languages and estimation techniques for compu-
tationally expensive models (Oakley and O’Hagan 2002). There are
other issues such as the uncertainty over appropriate effective life-
times of technologies, and incorporating some assessment of future
technological developments, as well as the impact on clinical
practice of adoption and research decisions. It is also increasingly
important to consider the exchangeability of additional informa-
tion with other patient subgroups and between different clinical
decision problems.

The fundamental methods for estimating EVSI using conjugate
priors is well established, although implementing these methods for
real and more complex examples will undoubtedly pose as yet
unresolved issues, for example the interpretation of random effects
in an EVSI framework. Also, the issue of correlation between model
parameters poses some problems as information about one will
provide information about other correlated parameters. As the more
sophisticated methods of evidence synthesis become more frequently
used, this issue will become increasingly common because synthesis
generates correlation between the parameters of interest.

The computational challenges are much more substantial for
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EVSI than EVPI, and the approximation of linear relationships
using analytical methods such as Taylor series expansions will be
useful (Ades et al. forthcoming). However, the really interesting pos-
sibility is considering all the dimensions of design space both within
and between studies. This includes sample size, allocation of sample,
endpoints included and follow-up for a particular study. These have
been addressed using analytical methods but have yet to be fully
explored using Monte Carlo sampling. An even more challenging
issue, at least in terms of computation, is establishing an efficient
portfolio of studies and the optimal sequence of research designs.
Finally, when priors are not conjugate then, in principle, Monte
Carlo sampling could be used to generate predicted posterior distri-
butions for the EVSI calculation. However, this will put the compu-
tation task on the edge of what is currently tractable even for simple
and stylized models.

CONCLUSIONS

The last decade has seen some major achievements in economic
evaluation methods. These have largely related to technical methods
associated with statistical analysis of patient-level data, usually
alongside trials, the use of decision theory to evaluate interventions
under uncertainty and to assist in research prioritization and the
valuation of health within the QALY framework. It is not easy to
judge the value of advances in methods unless there is clarity about
the question that economic evaluation is seeking to address. This
chapter argues in favour of a societal decision-making role for eco-
nomic evaluation. Many of the methods developments in recent
years are consistent with this perspective, but this view may not be
shared by those who believe welfare economic theory should be the
theoretical foundation upon which economic evaluation is based.
There is, therefore, a need for further debate about the appropriate
theoretical framework for this area of research.

Even if there is agreement about the value of a societal decision-
making perspective, a large number of gaps in the methods of
economic evaluation will have to be filled for this perspective to be
fully realized in practice. Some of these gaps combine both
conceptual and practical issues. An important example of this is how
to define and elicit a legitimate objective function which reflects
social preferences: although the measurement of benefit within a
QALY framework has become more rigorous, this remains a crude
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characterization of a legitimate objective function. Many other gaps
exist regarding the technical methods used to synthesize available
evidence, characterize its uncertainty, design additional research and
adequately reflect budget and other constraints. Many of these tech-
nical methods questions are not traditionally areas of interest for the
economist, generating more excitement among statisticians, epi-
demiologists and operations researchers. However, this emphasizes
the multi-disciplinary nature of cost-effectiveness research and
the unavoidable conclusion that, for this research to be relevant to
policy, it needs to be seen less as economic evaluation, and more as
evaluation.

DISCUSSION
Trevor Sheldon

This chapter provides an excellent summary of recent develop-
ments and future challenges for economic evaluation methods in
health care. It provides a clear description of the increasingly high-
profile role these methods are playing in some areas of health care
decision-making — particularly regarding the reimbursement of
new pharmaceuticals. The NICE technology appraisal process in
the UK perhaps provides the most stark example of a decision-
making authority demanding formal economic analysis of new
technologies based on a highly prescriptive definition of appropri-
ate methods.

The authors provide a very positive perspective regarding how
economic analysis can inform decision-making. In this discussion |
would like to consider some of the issues that | see within the role
and methods of economic evaluation in health care.

The first issue is that | think we have seen a major change in
the links between economic evaluation and economic theory. As
highlighted in the chapter, the methods increasingly used in the
field probably owe more to the disciplines of statistics (particu-
larly statistical decision theory) and operational research than to
economics. There have undoubtedly been some important
benefits from the movement away from mainstream economic
theory. These include a greater attention to generating
appropriate estimates of the effectiveness of health technologies
as part of the process of assessing efficiency, and more focus on
quantifying the uncertainty associated with cost-effectiveness.
However, maybe there have been some downsides - for
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example, little attention seems to be paid to the methods and
process of estimating the costs and cost implications of health
technologies. The authors provide an interesting critique of wel-
fare economic theory — the traditional theoretical foundation of
economic appraisal — but | worry whether ‘cutting the umbilical
cord’ with economics will leave economic evaluation in a ‘theor-
etical limbo’ dominated by techniques rather than anchored in a
normative framework grounded in economic theory. Important
research is therefore needed to develop further the societal deci-
sion-making viewpoint as a normative framework for decision-
making. There would also be benefit from studying how other
areas of applied economic evaluation (e.g. transport, environ-
ment) have handled the limitations of welfare theory. Is the
same movement away from ‘the mother discipline’ evident in
these areas?

A second issue relates to the measurement and valuation of
health. Although this is dealt with as a specific area of research in
other chapters, it remains an important element of economic
evaluation more generally. | have some concerns about the scien-
tific underpinnings of some of the measures which have been
developed and are now routinely used in economic evaluation. |
wonder whether the scientific development of these measures has
been stunted by the tendency for many of the key researchers in
this field to divide into ‘camps’ associated with particular benefit
measures and instruments. The distinctions are often not explicitly
based on fundamental differences in theoretical approaches or
even techniques for eliciting valuations or analysis, but more on
what people happen to have done or the historical context of
instrument development, and are often perpetuated by national
or institutional rivalries or even personal gain. | believe much more
insight into appropriate methods in this key area would be
achieved through full collaboration and a willingness to compare
instruments and methods. The whole edifice of economic evalu-
ation rests crucially on how health (and other relevant outcomes)
are measured and valued, and | feel we have become too accepting
of what is routinely available and commonly used, rather than
continuing to strive for improved measures.

A third, and related, issue is whether economic evaluation
focuses too greatly on health, rather than taking a broader view
of benefits. This is discussed in the chapter, with a recognition
that other arguments might appropriately enter the utility of
a decision-making body. However, it is clear that, as currently
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practiced, most applied economic evaluations rarely extend their
measures of outcome beyond those that are defined in terms of
health. This obsession with health as opposed to the broader
elements of welfare (possibly a consequence of the move away
from welfare theory) has, | believe, some unfortunate implications.
First, the constraint it places on analysis to inform appropriate
health care budgets: recognizing the broader effects on societal
welfare of the services delivered by health care would, at least,
provide a more informed basis for policymakers’ deliberations
about budgets. Second, it feeds a disproportionate interest in
technologies focused on disease, rather than programmes which
encompass a broader view of how to improve individuals’ welfare.
Third, the exclusive focus on health outcomes (including HRQLs)
reinforces society’s increasing obsession with health and so health
care, rather than overall welfare. This, in turn, helps justify
increased spending on health care which, as we have seen in
the USA, can reach absurd levels coexisting with poor levels of
overall welfare. While this might be advantageous to health care
providers and suppliers (as this ultimately increases their incomes),
it is unlikely to be optimal for the public. A refocus on welfare
(which may be difficult given the alienation from mainstream
economics) would allow more sensible choices as to how much
public spending should be and how this investment should be
allocated.

The final issue | would like to raise relates to the role and object-
ives of the decision-making agencies which are now seeking to be
informed by economic evaluation. Do these agencies really have
an objective function centred on health gain or societal welfare,
or is economic evaluation providing a flexible ‘technical veneer’ to
justify decisions which are actually based on opaque political con-
siderations? A second concern is the willingness of these agencies
to accept the poor data which manufacturers often submit to
them as a basis for making decisions. The importance of using
methods, such as value of information analysis, as a basis to
demand additional evidence is a significant contribution of the
chapter. A third concern is that agencies such as NICE in the UK
and the process they demand for submissions are, directly or
indirectly, absorbing a large proportion of the available expertise
in economic evaluation. Are there not more important questions
which these researchers should be addressing than whether par-
ticular new drugs represent good value to the health system?
Finally, 1 worry about the agencies’ lack of consideration of the
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opportunity cost of their decisions. | agree with the authors that
we need an analytical framework which more explicitly considers
what health care systems have to give up to fund new
technologies.

In summary, | believe this chapter clearly sets out the
achievements of economic evaluation in health as well as the
challenges. As acknowledged by the authors, the more that is
achieved, the more we understand how far we still have to go.
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VALUING HEALTH
OUTCOMES: TEN QUESTIONS
FOR THE INSOMNIAC
HEALTH ECONOMIST

Paul Kind

INTRODUCTION

Fundamental to all economic evaluations of health care is the cap-
acity to detect and quantify health outcomes, defined here as
changes in health status over time. The past 30 years have seen the
development of robust methods of measurement for use in this role.
From simple measures based on mortality to more complex meas-
ures of health-related quality of life (HRQL), the impetus for
improvement has arisen from the increasingly sophisticated demands
of the health economist. However, despite their fundamental role, no
general consensus has so far emerged as to the standards of design or
performance that are required of outcome measures. While the
methodological steps in instrument design and construction are well
recognized, opinion remains divided as to a single standard mode of
measurement. Measures of health status typically incorporate twin
systems of description and valuation. A means of describing health
status is a necessary prerequisite to its valuation. Health economics
has acted as the driving force in shaping this latter aspect. Indeed, it
is the increased demand for preference-based measures in economic
evaluation that has fuelled much of the development of valuation of
health. Progress has been remarkable in terms of the increased com-
plexity and sophistication of the research field itself — issues such as
‘states worse than dead” were not recognized three decades ago and
are now part of the mainstream. However, there remain unresolved
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questions, and new challenges emerge as the environment in which
the valuation agenda is contained expands.

Lest what follows be regarded as ‘too pessimistic’,! it is right to
acknowledge the undoubted progress made in the field of health
status measurement. Progress in terms of both concept and methods
— from the conceptual beginnings of the early 1970s (Culyer et al.
1972) through to the formal investigation of health state valuations
of the 1990s (Dolan et al. 1996). Progress in investigating values for
health — from magnitude estimation (Rosser and Kind 1978) to Time
Trade-Off (TTO) (Torrance et al. 1973) and Standard Gamble (SG)
(Brazier et al. 2002). Progress in constructing instruments — from the
Rosser Index (Rosser and Watts 1972) through to EQ-5D (Brooks
1996) and SF-6D (Brazier et al. 2002). There can be little doubt
about the advancement of knowledge and the improvement in
practice. However, the excellence of the research endeavour and the
robustness of its product does not fully dispose of the larger context
in which many issues remain unresolved — and, more troubling,
sometimes unacknowledged.

Health economics can point to several important milestones in
its brief existence. The quality-adjusted life year (QALY) can be
identified in the literature prior to the early 1970s, but its emergence
in the latter part of that decade provided health economists with an
important unit of measure — and spun-off an almost separate
research ‘industry’. The Washington Panel (Gold et al. 1996) on the
cost-effectiveness of medicine produced much needed guidance for
the practicing health economist. For UK health economists or, more
precisely, health economists who practise within England and Wales,
the establishment of the National Institute for Clinical Excellence
(NICE) was a further landmark event, irrevocably changing the
environment within which economic evaluation operates and
modifying the rules by which that evaluation is conducted. Similar
institutions are to be found in other countries too (e.g. Australia and
Canada). Guidance on the conduct of technology appraisals
includes the stipulation that benefits should be expressed in terms of
QALYs NICE 2004). The irresistible imperative to quantify the out-
comes to health care interventions created by the convergence of
these influential events presents a real dilemma for the health
economist, both as the creator, and user, of the QALY technology.
Not only is the range and complexity of issues related to this topic
greater than was the case a decade ago, but we are yet to form a
consensus about the way ahead. It is doubtful too, whether those
who apply the QALY technology are always sufficiently well
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informed about its genesis, or sufficiently self-critical in their use of
it. In short, the overwhelming need to compute a QALY suppresses
the natural inclination of the health economist to probe and ques-
tion the evidence base that confronts them. As a consequence, we
risk damaging the credibility of the measurement technology
through inappropriate usage. So long as the general public and other
non-technocrats remain ignorant of the turmoil behind the technol-
ogy, health economists have an opportunity to address some of the
design issues that underpin the measurement of health outcomes.
This chapter is intended as a contribution to that process — to help
stimulate health economists to new activity today, or to enable them
to sleep more peacefully with the promise of waking reinvigorated
tomorrow.

VALUE AND VALUATION

Value and value judgement play a central role in all aspects of the
planning, delivery and execution of health care. Sometimes, but
rarely, those values are explicit. Sometimes they can be inferred.
More generally, they remain concealed. It was once observed that
health economics shines a light on the dark places inhabited by
health care professionals. Nowhere should the light be brighter than
in illuminating the process by which QALY's are computed, for here
is the classic instance in which values are critical. Small differences in
the denominator can have a disproportionate impact on a cost-
effectiveness ratio. In making values explicit, any residual issues
linked to the mechanism by which they are produced can also be
rehearsed. Simply promulgating an explicit set of values is only half
the story. It is rather like providing an inexperienced motorist with
access to a high performance race vehicle. A minimum acquired level
of knowledge, sophistication and maturity is needed to drive without
risking the safety of all concerned. Simply offering up a social
‘tariff”* and delegating the responsibility for working through the
evidence of its genesis to the end-user is to deny the proper function
of the research scientist.

MEASUREMENT DESIDERATA

The QALY is a scalar unit of measure that is the product of survival
duration (measured in units of time) and a quality-adjustment factor
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(indicating the relative value of each time period). To fulfil this
arithmetic role legitimately, the quality-adjustment factor must be of
a single index form and (for practical reasons) that index must lie on
a scale that assigns a value of 1 to full health and a value of 0 to
dead. For the purposes of cost-utility analysis it is the general con-
vention that the weight associated with all other health states is to be
measured in terms of utility (or, more generally, as some measure of
social value). The methods by which utilities are measured, and the
source of those reference utilities, will be discussed later.

Technical advice published by NICE (2004), made recommenda-
tions for data intended for the measurement of benefit in cost-utility
analysis. It called for ‘a quality-adjustment index based on the pref-
erences of the general public in England and Wales expressed as a
cardinal measure of utility’. This encapsulates several intrinsic prop-
erties of the measurement instrument used in QALY computations.
Table 2.1 sets out the principal attributes demanded of any quality-
adjustment factor that might be considered for use in NICE
appraisals. Some properties are more critical than others. For
example, it would be inconceivable to undertake any arithmetic
without access to a quality-adjustment factor that had an index
format. Nor would it be acceptable were such a process conducted
using a scale that lacked cardinal properties. These first three attrib-
utes are strictly non-negotiable and failure to conform with any of
them should be regarded as an irrecoverable defect. There may be
more scope for flexibility in respect of the last three attributes.
Accepting an alternate definition of relevant population could lead
to the recognition of, say, patient-based values or those generated
in a non-UK population setting. Accepting preference elicitation
methods that are not designed to generate utilities might be a further
option.

Table 2.1 Attributes of a quality-adjustment factor

Intrinsic attributes of the instrument Criticality  Scope for
fexibility

A Index format XXXX Nil

B Cardinal scale XXX Nil

C 0 (dead) -1 (full health) metric XX Nil

D Weights derived from relevant population X Limited

E Explicit preference-based weighting system ? Limited

F Generic descriptive system ? Limited
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METHODS OF ELICITATION

Measuring social preferences can be achieved using many different
techniques, with the choice of method being largely driven by its
intended application. In the context of decision analysis and eco-
nomic evaluation or, more generally, where the concept of utility is
the adopted model for representing such preferences, the set of can-
didate methods for eliciting preferences is limited. The measurement
of utility consistent with the interpretation of von Neumann-
Morgenstern axioms (von Neumann and Morgenstern 1944) sug-
gests that SG should be the preferred method of -elicitation.
However, a less restrictive interpretation accepts other methods,
which are based on the principle of sacrifice. Notable among such
alternatives is TTO, proposed by Bush (Fanshel and Bush 1970) and
Torrance (Torrance et al. 1973) as a means of generating weights
for a health status measure that might be combined with data on
survival to yield a quality-adjusted product. Quality-adjusted
health status had coincidentally emerged elsewhere at the same time
(Grogono and Woodgate 1971). The use of other methods, such as
rating scales, and of data processing techniques, such as conjoint
analysis, have added to the set of methods that might now be con-
sidered as potential approaches to the derivation of utility weights.
There is a general resistance towards conjoint analysis although
paradoxically health economists seem generally inclined to accept
rating scales alongside SG and TTO as the basis of utilities. How-
ever, since weights based on rating scales typically avoid both
uncertainty and exchange, it is hard to see the case for their use in a
raw form as anything other than ordinal measures of utility. Analytic
methods that enable cardinal scales to be derived from ordinal data
have long been recognized in other disciplines. Paired comparisons
methods (Thurstone 1927) are well suited to the construction of
indifference curves but have only occasionally found favour in
valuing health (Fanshel and Bush 1970; McKenna et al 1981;
Hadorn et al. 1992). The proximal needs of market research provide
strong indications of other viable techniques suitable for use in
establishing social preferences for health, such as multi-dimensional
scaling(Green et al. [1970] 1989).

One might be tempted to make a case for preferring SG on the
grounds of theory. Indeed, since the existence of a theory (any
theory) seems to confer a mystical superiority on procedures
designed to capture utilities, SG has a substantial advantage in this
regard. The absence of an accessible theoretical base, by contrast,
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seems to condemn alternative procedures to the academic waste-
lands. Supposing, however, for a moment, that there was theoretical
‘blue water’ that divided SG from other candidate techniques, then
this would undermine the status of utilities estimated using non-SG
methods. Although this might be an uncomfortable position for
those who do not accept the claims for its superiority, such a move
has the merit of simplifying the situation. SG becomes the method
of choice.

An important issue is that the two principal methods of elicitation
yield different estimates. Weights derived using SG are known to
differ from corresponding weights derived using TTO. The
reluctance to entertain even the smallest risk of death in order to
forgo any portion of life expectancy at all, to avoid remaining in an
apparently minor dysfunctional health state, is well known. In the
face of such demonstrable failure of the nominated ‘standard’ tech-
niques, researchers continue to struggle to reconcile the differences in
empirical data generated using these methods. Were evidence avail-
able that supported the dominance of SG, then the issue of valuation
method might be settled beyond doubt. However, since the practical
procedure of implementing SG is itself open to local interpretation’
and variation, the existence of a ‘standard’ form of SG remains
problematic.

Table 2.2 sets out different approaches to the issue of distinguishing
between preference elicitation procedures. If utility measurement
were an absolute requirement, and SG the recognized ‘gold-standard’

Tuable 2.2 Hierarchy of preference elicitation procedures

A B C
SG as Choice-based Preference
‘standard’ methods elicitation
Standard gamble 1 1 1
Time trade-off 2 1 1
Category rating 3 2 1
Visual analogue scale 3 2 1
Conjoint methods 2a 1 1
Paired comparisons 3 1 1
Magnitude estimation 3 1 1
Equivalence matching 3 1 1
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method, then all other procedures would generate approximations to
(von Neumann-Morgenstern) utility (Column A). If a choice-based
method were acceptable (Column B), then category rating and visual
analogue scales would be relegated to the second tier. But if we are
simply interested in capturing preference-based weights, and since
this information can at least be inferred from any of the other
methods, then there appears to be no way of distinguishing between
these alternatives (Column C).

Thus, if utilities are an essential requirement for QALY computa-
tion, then there is no scope for admitting quality-adjustment weights
based on methods other than the top ranked ones in (A). If social
preferences are more widely interpreted, and methods that do not
yield utilities are accepted as quality-adjustment weights, then (B) or
(C) provide options.

‘DEAD’ AND HEALTH STATES WORSE THAN DEAD

The earliest conceptual models of health describe a continuum
bounded by full health and dead.* By assigning values of 1 and 0 to
these boundary states we define the unit interval in health state
valuation. Empirical evidence of health states worse than dead
emerged in the late 1970s, having been previously rejected as ‘coun-
ter-intuitive’. Such states have negative values on a 0-1 metric.
Dead or, more specifically, the value for dead, plays an important
role in the measurement of values for health. First, it provides a
descriptive anchor state that is present in some, but not all, health
status classification systems. The simplest of these systems com-
prises two states — alive and dead. Dead is an essential descriptive
component in any measure of health outcome. Health status meas-
ures that omit the state impose an artificial limit to the measure-
ment of outcomes. More significantly, dead plays an important role
in the derivation of values for non-fatal health states. This occurs
either directly through the value elicitation methods used or
indirectly through the process of data refinement and analysis used
with the data such methods generate. The value for dead is pre-
assigned to zero in TTO and in some forms of SG. Such methods
allow no scope for non-zero values for dead, since they are designed
around the concept of a 0—1 metric. Evidence from other preference
elicitation methods, such as paired comparisons or visual analogue
scaling, reveals that dead is not always the lowest ranked state and
that it can take a non-zero value in those circumstances. The fact
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that, given the opportunity to do so, individuals record non-zero
values for dead is, of course, troubling when set against the zero
value imposed by TTO. However, this issue is effectively dealt with
by introducing the assumption of equality of value of the distance
between full health and dead. That assumption cannot be directly
tested within TTO, but evidence from other valuation methods
indicates some grounds for concern (Macran and Kind 2001).
Eliciting values for dead is problematic in other methods too. Many
studies reported by the EuroQoL Group®’ have noted the apparent
reluctance of respondents to report a value for dead, even when
using relatively undemanding rating scales. This selective non-
response proves awkward to handle since the conversion of non-
utility weights to a conventional 0—1 scale requires the presence of
observed values for both boundary states. If an individual’s value
for full health or dead is missing, then their raw scores cannot be
converted into a 0-1 equivalent. Hence, the conversion of prefer-
ence data elicited by non-utility methods can introduce significant
attrition if analysis is based on individual level data. A missing
value for dead means the rejection of all values for non-fatal states
recorded by that individual.

Valuation studies that identify health states worse than dead gen-
erate other difficulties relating to the interpretation of negative
health state values. While positive health benefit can result from
upward movement between health states with such values, movement
between one such state and dead invites similar interpretation. It is
this construction that fuels concerns about social preference data of
this type and the suggestion that health economists are ‘playing
God’. This divergence has been circumvented by setting the value of
all health states worse than dead to zero and, hence, negating the
stated preferences for those states.

INTRA-METHOD DIFFERENCES

The set of methods used to elicit values for health can be broadly
divided into two major groupings based on the claimed status of the
resulting value set. Methods such as TTO and SG are widely held to
generate utilities. The majority of other methods are regarded, at
least by health economists, as generating a different (and by implica-
tion) lower order measurement of value. There are issues of com-
parison with, and between, these groups. The divergence of results
obtained from TTO and SG procedures is well known. If both
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methods were applied to the valuation of a common set of health
states, the ranking of resulting ‘utilities” would probably be consist-
ent between the two sets. However, the ‘utilities’ for mild health
states are likely to be high in value (i.e. close to 1) given natural risk
aversion and a reluctance to sacrifice life expectancy for what are
regarded as relatively trivial health gains. TTO utilities are likely, too,
to be lower than those resulting from SG. Such results could, of
course, be portrayed as the manifestation of imperfect attempts to
implement a standard procedure designed to elicit utility weights.
Our understanding of the measurement error associated with one of
these two methods for eliciting utilities requires that one is desig-
nated as the standard. However, there seems little evidence of a
desire to reach such a conclusion. The measurement of utility
weights is dominated by two distinct systems with separate units of
measure. [t is the ability to convert observations based on one system
into corresponding values in the second that frees the user to select
their favoured system. The failure of convergence between TTO and
SG utilities ought to be disturbing for all users. The fact that it is
apparently not so is of further concern. A conversion algorithm for
utility weights generated by different procedures would seem to be an
essential future requirement.

The second major group of valuation methods are not designed
as mechanisms for generating utilities but even so are not free of the
difficulties associated with claiming results in terms of a standard
metric. Methods as different in practical terms as paired compar-
isons and magnitude estimation yield different estimates of value.
An understanding of the relationship between values resulting from
different methods is of interest but is by no means as critical as is the
case with the measurement of utility. Here convergence is a windfall
gain. Failure of convergence is neither inconvenient nor damning.
Different valuation methods simply can, and do, yield different
results. In point of fact, early studies of valuation sought to explain
the relationship between the results obtained from different valu-
ation methods (Blischke et al. 1975). In part, such studies drew on
the experience of experiments in psychophysics that tested subjective
responses to physical stimuli such as pain, light and sound (Stevens
1966). The suggestion that a single power function governs the trans-
formation of subjective judgements across preference modalities was
always going to be far-fetched, although there is some supportive
evidence from cross-modality matching experiments. The use of
category rating as an indirect method of generating utility weights
draws it authority from psychophysics, resting as it does on a power
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function transformation to convert values into utilities. The existence
of a single transformation function would, of course, prove to be
highly convenient, but there is conflicting evidence concerning both
the form of such a function and, in the case of a power function, the
value of the exponent. The use of category rating as an alternate to
measuring utility is far from proven and its credibility relies heavily
on past custom and practice.

At the root of much of the difficulty in resolving differences in
valuations for health that emerge from these two classes of meas-
urement procedure is a failure to establish the defining properties of
utility measurement. When confronted with a set of weights
described as being utilities, what test can be applied to establish the
veracity of the claim? How do we know if these are utilities or not?
The suggestion appears to be that the measurement characteristics
of a given set of weights flow from the nature of the procedure used
to establish them. Hence, procedures that generate utilities necessar-
ily yield utilities. There is no external test of the utility measurement
property. A utility is a utility is a utility. The interpretation of utility
weights as having universal standard value has not yet been estab-
lished and all the evidence points to this being a difficult case to
make.

SOURCE(S) OF PREFERENCE VALUES

In the specific setting of NICE appraisals there can be little room for
doubt or manoeuvre. The source of social preferences is clearly the
general public. This leaves little scope for other options that have
been used to determine quality-adjustment weights for the purposes
of QALY calculations. The use of patients or other (indirect) bene-
ficiaries of treatment as a source of such weights clearly violates the
NICE requirement. Apart from this obvious inconsistency there is
the question of response shift and other systematic biases that are
likely to influence the value of the quality-adjustments. Such is the
strength of the imperative to obtain a number (any number) that
consideration of these issues is seldom, if ever, made in reviewing the
status of quality of life data in appraisal documentation. If patients
were a non-admissible source of quality-adjustment weights then so,
too, would be the expert panel.

The notion of using the general population as the required source
for social preferences is intuitively appealing but somewhat problem-
atic. It is not clear how such an exercise should be conducted.
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Sampling non-institutionalized members of the community leads to
the exclusion of potential ‘voters’ who are in prison, in hospital or
other long-stay health facilities, in residential homes or in the armed
services. Such groups are often excluded in other population surveys
that are described as being ‘national’ in character. More difficult for
the instrument developer, and for the end-user who seeks to conform
to the NICE requirement, is the extent to which the achieved sample
can be regarded as representative of society as a whole. This ex post
assessment is especially critical where preference elicitation methods,
or other aspects of survey design, lead to a high rate of attrition in
the acquired data.

The fact that social preferences have been collected from a large,
representative sample of the general population does not mean that
those values are fixed for all time. There is continuous movement
around the subject of health, illness, longevity and death in terms of
public debate and comment. This suggests that, while the rank order
of health states may remain reassuringly stable, the distances
between health states and, hence, their relative values can be
expected to change over time. So, the age of social preferences may
be just as important as their source.

Although NICE requires the social preferences to be those of the
relevant population, is it safe to accept population values imported
from beyond the boundaries of England and Wales? It is tempting to
propose a hierarchical response to this question in which, say, the
populations of Canada, New Zealand or Holland might be favoured
over those of Japan, Hungary or Slovenia. However, given their
distinct national identities, it is difficult to envisage how a case could
be made for any other than a local, domestic UK population being
used as the source of preference values.

The portability of social preferences across national boundaries
has been the subject of investigation (Brooks ef al. 2003), and there
is evidence that suggests that health states attract similar values in
different European countries. Where preferences have been gener-
ated in national population surveys conducted outside the UK (or,
more restrictively, England and Wales), it would be necessary to
demonstrate that the achieved sample at least broadly shared the
same personal and environmental characteristics as the UK. An
Australian population study might yield values that were acceptable
for domestic applications, but external evidence of convergence with
the UK would be needed before ascribing any legitimacy to the use
of those values in NICE appraisals. The absence of evidence to
show that the source of preference values can be safely treated as
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approximating the general population of England and Wales ought
to act as a filter that automatically degrades the status of those
preference values.

The source of reference weights promulgated for these measures is
equally varied. The valuation of EQ-5D health states has been the
subject of UK population surveys. Although the definitive 1993
MVH survey (Williams 1997) embraces a subset of values from Scot-
land it probably represents the approach to the derivation of social
values for EQ-5D health states that most closely matches the
requirements for NICE appraisals (NICE 2004). Other measures,
such as HUI, that are based on utility elicitation have yet to be
calibrated in terms of UK population preferences.

AGGREGATION

If capturing individual preferences for health states is accepted as
technically feasible, the issue regarding how best to represent the
collective preferences of a group remains open. The choice of meas-
ure of central tendency is often portrayed as a consequential to the
distributional form of the data and/or the nature of the underlying
measurement that it represents. The choice of aggregate measure is
widest where data lies on a cardinal scale and, for normally distrib-
uted data of this type, the mean and median will be very similar.
Where the distribution is skewed, then some appropriate remedial
transformation might be applied to compensate for it. However, this
type of post-processing may modify the structure of the data — a
state of affairs that would be vigorously challenged were these data
to be regarded as analogous to the preferences recorded in govern-
ment elections. Extremes of political opinion, as with values for
health, are likely to be encountered. While their acceptability to the
majority may be in doubt, the legitimacy of individuals who hold
those views cannot be questioned. Some individuals hold views that
lead them to express values of health that differ dramatically from
others. For example, the values of psychiatric nurses were sometimes
several orders of magnitude higher than those of medical nurses
(Rosser and Kind 1978). Since neither can be compared to a stand-
ard set of values, we accept that they are a reflection of the diversity
that occurs naturally across society. ‘Correcting’ for that diversity
would be to compromise the very rationale that motivates the
collection of values for health. The use of the pooled mean in this
case would give disproportionate importance to the values of one set
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of nurses over the other. The median would be a fairer method of
representing the collective view across nurses, allowing extremes to
count but also treating all ‘voters’ on an equal footing.

STABILITY OF PREFERENCES

If it is to be expected that different methods of eliciting values for
health yield different numeric estimates, does this represent the limit
of any concern with the stability of preference data? Little is known
about the stability of preferences in respect of other factors. Investi-
gation of the stability of utilities in patients over relatively short-
term time horizons has been conducted (Llewellyn-Thomas et al.
1993), but it remains unclear whether or not social preferences are
modified over time and, if so, the magnitude of the time interval over
which such changes operate. Evidence at York from visual analogue
scale ratings data in population studies indicates little change in
aggregate values over a five-year period. The evidence from TTO is
less compelling. It is important to establish the extent of any tem-
porally induced shift in social preference weights. The determination
of current priorities might, otherwise, be inappropriately informed
by values representing the preferences of society in earlier time
periods. At the very least we should be able to indicate the likely size
of any shift in social preferences. As with the presentation of data on
costing, and, as a future safeguard in the interpretation of analysis
based on any social values, the year(s) to which those values relate
should be clearly reported.

The same good practice could be extended in identifying the
national context for those social preference weights. In the case
of EQ-5D, for example, for some countries there are no domestic
estimates of the values for the health states that it defines. In the
absence of any more appropriate set of values, those generated as
part of the MVH study in the UK have become a default option.
Where that option is exercised it is incumbent on users to make that
choice explicit and to address any relevant issues that are linked to it.
For example, the use of utility weights from one European country
might be somewhat questionable in other countries with different
social and cultural norms. Further, as the UK weights age, it might
be that other, more recent, social preference weights represent a
better default.

Within national population studies it will be important to establish
the extent of any systematic differences in social preference weights
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for health. This issue may be partly resolved if weights are aggre-
gated at the national level and are based on data collected from a
representative population sample. However, with increased emphasis
on devolution, the capacity to compare local or regional values with
those of a national preference set will become more important.
There are other population subgroups to consider. Health variations
associated with social class, education, housing and income can
impact on values assigned to health. While the emphasis on social
preferences indicates a whole population approach, it is important to
track any systematic differences that might emerge from the applica-
tion of alternative preferences sets that reflect the views of key
subgroups.

ACCURACY OF PREFERENCE VALUES

The concept of accuracy in the measurement of health status
is itself difficult, given the absence of single standard definition.
However, beyond the description of health, the notion of accuracy in
respect of the valuation is problematic. The detection of error
depends upon calibration with respect to some reference measure-
ment, which is absent in the valuation of health. At the level of the
individual taking part in a health valuation study, it is important to
consider the scope for variability in their responses. A variety of
factors will influence their performance in executing any valuation
task. The method itself may induce uncertainty through a failure in
understanding of its mechanics. The concept of health valuation lies
outside the everyday experience of most individuals and the descrip-
tion of health used in any study may provoke unintended and
unobservable consequences for those taking part. Attempts to estab-
lish the robustness of estimates of value rely on their reproducibility
on a second occasion. Test-retest exposure is a requirement in virtu-
ally all studies of valuation and this testing provides reassurance
when the two sets of values are broadly in line. However, the process
of engaging in a health valuation exercise may lead to a shift in
attitude towards health, with a resulting difference between test-
retest results. Similarly, much concern is directed towards the con-
sistency of individual responses. By implication, inconsistent
responses indicate inaccurate estimates of value. Apparent viola-
tions of logical consistency may be taken as evidence bearing on
the valuation protocol itself as much as on the performance of those
taking part in it.
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The notion of accuracy also operates at the level of the health
status measurement system. Generic systems such as HUI, EQ-5D,
and SF-6D are based on descriptive classifications that vary in
content and scale. Claims for greater accuracy tend to be associated
with systems that embody larger sets of health states. It is tempting
to consider that more dimensions, and more levels within dimen-
sions, lead to greater accuracy in classifying health status, but this
can prove to be illusionary. If the differential value between two
states cannot be established in a meaningful way, then increasing
their descriptive complexity may not improve the ‘accuracy’ of its
use. Taking the 0—1 metric as the typical space in which health state
values are located, this allows for 100 unique values represented
to two places of decimal. It seems unlikely that our capacity to
discriminate value differences matches even this level of ‘accuracy’.
More probable is that values within a certain range would be
regarded as virtually synonymous if re-presented to participants in a
valuation study. Are two health states with a value difference of (say)
0.05 perceived as different? Is the dominance relationship inferred by
their values recognized? The issue then is less about the accuracy of
the estimates of social preference weights and more about the extent
to which those weights are capable of representing changes in health
status.

A GENERIC REFERENCE CASE TECHNOLOGY

Finally, there is the issue of how best to bring order to the potentially
chaotic use of health values data in practice. Recent guidance offered
by NICE (2004) proposes a reference case approach, as foreshadowed
by the earlier Washington Panel. It is difficult, in principle, to argue
against such a development, since it offers the prospect that all
appraisals will be based on a shared, common method of measuring
health outcomes. However, it is the definition of that common
method that invokes a degree of concern about the appraisal pro-
cess. If the unit of account is defined in terms of utility then it
logically follows that the process by which utility weights are elicited
is of importance. Here the choice is not simply whether TTO or SG
weights constitute the standard, it is the specification of the pro-
cedure by which those weights are derived. This would require a
step-change in standardizing the measurement of utility that would,
in effect, foreclose on some of the issues that so far remain
indeterminate. The evidence for such a courageous stand is simply
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not available. Hence, for the time being, it appears that TTO and SG
utilities will be given equal status. It would be troubling were this
parity to extend to estimates of utility derived from other valuation
methods, such as category rating, unless the scientific case can be
established.

If the reference case approach does not involve the advocacy of
one standard system of measurement, then there should be a degree
of standardization by taking a less inflexible line. With respect to the
measurement of utility, rather than direct attention to a single set of
weights, it might be argued that control can be exercised by attend-
ing to the procedures by which utilities are estimated. In this situ-
ation the reference case approach would require that utilities are
estimated in accordance with a particular methodology. This would
be a potentially more difficult system to police but one in which
some degree of flexibility was retained for those applications in
which a prescribed set of utility weights was problematic. Logically,
too, a procedure-based standardization would have to extend to the
descriptive classification that formed the basis of the measurement
system.

The need for a standardized approach to the measurement of
health status in an economic evaluation system has long been evident.
The seeming luxury of a 1000 cost/QALY estimates (Tengs and
Wallace 2000) simply emphasizes the restricted capacity to make
comparisons across evidence generated in different locations, using
different methodologies. The reference case approach at least
encourages the use of standard measures — not to the exclusion of
other measures, but as a preliminary, required task. Movement away
from the reference case will need to be justified and many of the
issues touched upon in this chapter provide the basis for such a
justification. The substantive research agenda remains intact.

CONCLUSIONS

The situation that we face as practitioners and researchers in the field
of health economics can be portrayed in two mutually exclusive
ways. Social preferences needed for the computation of QALY's must
be expressed in terms of utilities derived from a choice-based meth-
odology linked to relevant theory. In this situation, it would be likely
that the method by which utilities are generated would follow as a
logical progression from theory into practice. This fortunate state
of affairs would be further complemented by a high degree of
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consensus in academic circles about the theoretical basis of such
measurement and practical ways of achieving it. Furthermore, novel
techniques could be empirically tested against existing standards as a
mechanism for determining their suitability as substitutes. The alter-
native position admits that social preferences may be expressed as
utilities but that this is not an absolute requirement. The value
associated with a health state may be determined by a larger set of
methods, the only constraint being that it must produce a single
index value on a scale that assigns a value of 0 and 1 to dead and full
health respectively. Both alternatives leave us well short of an agreed
or sustainable position. Since procedures for preference measure-
ment tend to generate different values for a given health state, it will
require an extraordinary piece of good fortune to come up with a
plausible explanation, or a unifying theory, that allows for trans-
formation between competing value sets. It could be that a retreat
into an exclusive utility-based approach has some merit, since this
would reduce the range of candidate methods. However, it would
still leave us some way short of an accepted (or acceptable) common
method.

In the absence of a recognized standard, then multiple measure-
ment methods are tolerated as having some claim to legitimacy.
The occasional happy accidental convergence of results offers some
comfort that perhaps the picture is less complicated than others
would have us believe. Widely differing results give further support
for the view that different methods necessarily yield divergent results.
The usual response to such a multiplicity of choice is to take refuge
in sensitivity analysis rather than to attack the problem head on.
Does it make any difference to the conclusions if we apply one set of
values/utilities or another? Accepting the luxury of this approach
leads to the inescapable conclusion that the choice of preference
elicitation method is an irrelevancy and that, ultimately, any number
will do.

All this may be dismissed as navel-gazing at best and, at worst, an
assault on the foundations of health outcome measurement. The
valuation of health is often portrayed as a rather weak form of
measurement, subjective and malleable in character. It is contrasted
with more substantive, reliable forms of measurement conducted by
traditional scientific methods. The certainty of expressing measure-
ment in terms of well-calibrated physical units is preferred to the
measurement of values for health and, by extension, the measure-
ment of health status or HRQL. Such a posture belies the evidence.
For example, the measurement of blood pressure can be made
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through a multiplicity of different methods. It is characterized by
well-documented errors in administration, and in the recording of
observations. It is subject to variability associated with the time of
day, the handedness and weight of the patient, their posture and
by the appearance of the individual measuring the blood pressure.®
All this is despite a de facto gold-standard taught to medical per-
sonnel the world over. Set against the high aspirations and
achievements in the investigation of the value of health, any claim
for a ‘harder’ scientific status in clinical practice is difficult to
sustain.

The relevance for health economists of the issues rehearsed here
will be determined by context and by application. From the vantage
point of the theorist, the seeming uncertainty acts to emphasize the
richness of the field. For the decision-maker, these issues may
appear to be trifling distractions, diverting attention away from
other (and by implication) more fundamental problems. Why worry
too much about questions concerning the value of health outcomes
in poorly conducted clinical studies? After all, the impact of variable
data quality can be studied through sensitivity analysis, and imper-
fections in the outcomes data can be addressed through this
mechanism. This response deals with the short-run implications but
leaves the issues unresolved. To raise awareness of these problems
is not to take away from the immenseness of the achievements
of the past 30 years — rather, it is a constructive remedy against
complacency.

DISCUSSION
Martin Buxton

The progress made and the outstanding issues in the field of
health state valuation represent important topics for a stock-taking
exercise in this volume of chapters celebrating the CHE anni-
versary, not least because of the major contribution that York
economists have made over the years to this work. In particular,
Alan Williams, with a succession of co-researchers, not least Paul
Kind, has pushed forward the thinking from early conceptualiza-
tion (Culyer et al. 1972), through the opportunistic use of a ‘con-
venience’ instrument (‘the Rosser Matrix’) (Kind et al. 1982),
through the establishment of and active participation in the Euro-
Qol Group and the development of the EQ-5D, to the landmark
Measurement and Valuation of Health Project to establish UK
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population representative values for EQ-5D health states (Williams
1997). This chapter is therefore very welcome.

The questions it raises are important, though they constitute a
revisiting of well-trodden ground. Nevertheless, one can’t but
help feeling that this is a case of researchers wanting to have their
cake and eat it. For years, health economists have argued that
QALYs should be used as a measure of the effect of health inter-
ventions and that allocation decisions should be based on incre-
mental cost per QALY. Now that decision-makers have been
persuaded of the value of these approaches, there is an anguished
wringing of hands fearing that these decision-makers, while astute
enough to adopt the methodology, may not be astute enough to
use it wisely. Users may not adequately appreciate that the QALY is
a fragile species, whose precise manifestation may be a temporary
phenomenon depending upon the underlying descriptive sys-
tems, the methods used to elicit values and the group from whom
those values are elicited.

Of course there is a danger that decision-makers may be naive
or simply choose to ignore real complications. Taking the use of
health state valuations in the technology appraisal work of NICE as
the key UK context, which seems to have been one of the spurs to
the chapter, we need to ask whether a concern about the way this
evidence is used is justified.

Certainly, NICE has not taken away the economists’ ball and left
them out of the game. On the contrary, it is a body that has drawn
so many economists into its non-executive board, to its secre-
tariat, to its standing appraisal and guideline committees, not
counting those employed in providing evidence on behalf of the
stakeholders or assessment teams, that a real concern has been
that it is distorting the balance of health economics away from
other important areas of research (Appleby and Devlin 2004). Nor
am | aware of any specific cases where it appears that NICE has
over-simplistically relied on the accuracy of specific utility esti-
mates, although it would be a useful task to review a series of NICE
appraisals and check how sensitive the decisions might have been
to the usually unstated uncertainty surrounding key utility values.

Rather, what we observe is a decision-making body embracing
the ‘cost per QALY" methodology (and with it using the under-
lying research on health state valuations) to address its task.
Thoroughly advised by a range of economists, NICE has clarified
its own extra-welfarist viewpoint and embodied it in guidance,
which now reinforces NICE's position with the clear definition of a
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‘reference case’ to maximize comparability (NICE 2004). We can all
quibble and argue about details of NICE’s precise position, but it
has adopted a wholly informed and rational strategy.

In these circumstances, what is now incumbent upon the
research community if they wish to see NICE's strategy work and
the use of cost per QALY estimates evolve appropriately, is to work
with NICE, not harking back to long-standing arguments and
worries, but identifying the key issues that affect, and might
undermine, their decisions as they use the available research evi-
dence. It may not be a perfect tool but, after some 30 years or so
of research investment, it does now offer some practical assistance
to those making very difficult but necessary recommendations
about the adoption of new technologies.

So, as we contemplate an imperfect but useful tool, being used
to make serious decisions in the National Health Service (NHS),
the question we should be asking is not whether the tool is per-
fect, but rather whether it is better than the alternative. NICE’s
embrace of QALYs, warts and all, seems to me to be a case where
the imperfections of the tool are minor when compared with the
way such decisions have been made in the past. So yes, we do
need to continue research to improve our armoury of health state
classification systems and health state value elicitation instru-
ments, to provide robust algorithms that translate and recalibrate
values between instruments, to continue to build up and maintain
a database of current values for populations and specific sub-
groups within them, and to better represent the uncertainty
around these values. But in our striving to improve matters we
should be wary of appearing to baulk when users intelligently
apply the current state of the art: rather we should applaud them.
And if, on occasions, we observe decision-makers forgetting the
caveats and the uncertainties, the onus is on the many econo-
mists, within and around the NICE enterprise, to alert them to
those particular situations where the remaining weaknesses in the
tool may impact on the decisions being made.

NOTES

1 This text was revised taking into account the comments of Professor
Martin Buxton, Brunel University, who acted as the discussant for the
original paper presented at the CHE conference. I am also grateful for
comments from Professor John Brazier, University of Sheffield.
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2 The term ‘tariff’ has such demonstrably negative associations that its
continued usage needs to be denied. A less objectionable term might be
‘social preference weights’.

3 For example, TTO procedures at McMaster differ from those used at
York.

4 There is an important distinction between death and dead. The former is
an event, whereas the latter is a state.

5 Established in 1987, the EuroQol Group comprises a network of inter-
national, multi-lingual, multi-disciplinary researchers, committed to the
development and application of the EQ-5D.

6 The phenomenon of ‘white-coated’ hypertension is well documented.
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ELICITING EQUITY-
EFFICIENCY TRADE-OFFS
IN HEALTH

Alan Williams, Aki Tsuchiya
and Paul Dolan'

INTRODUCTION

Health systems typically pursue two broad objectives: to maximize
the health of the population served, and to reduce inequalities in
health within that population. It is virtually certain that there is
conflict between achievement of these two objectives, so that — in
setting policy — an explicit weight should be given to each. Our par-
ticular interest in this chapter is, therefore, what weight policymakers
seeking to allocate health system resources should give to health
maximization relative to the reduction of health inequalities. We first
discuss the policy problem, and then the underlying philosophical
principles. Some economic theory is adduced to illustrate the prin-
ciples, and some empirical analysis based on that theory is then pre-
sented. We conclude with a discussion of the implications for policy.

THE POLICY PROBLEM

As Chapter 2 explained, cost-effectiveness analysis (CEA) is moving
centre-stage in many countries, as policymakers seek to allocate their
limited resources to maximum effect. However, traditional cost-
effectiveness analysis (CEA) considers only the maximization of
health gains, and treats such gains equally, whoever receives them. In
contrast, in many countries, there is great policy preoccupation with
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health inequalities as well as health improvement. The question is:
how can these equity considerations be integrated into traditional
cost-effectiveness methods?

In England and Wales, the National Institute for Clinical Excel-
lence (NICE) assists policymakers by making judgements on the
clinical and cost-effectiveness of the interventions referred to it by
government ministers (see www.nice.org.uk). It has developed a
rough rule of thumb that an intervention is deemed to be cost-
effective if it can produce additional quality-adjusted life years
(QALYs5) for less than £20k each, although in certain cases it is willing
to go up to £30k (NICE 2003). The case law from past decisions has
not yet generated any very clear guidance as to what the exceptional
circumstances are that might justify such a ‘bonus’, or by how much.

One possible justification for such a loosening of its threshold
value for a QALY might be a consideration of ‘equity’, which NICE
is also charged with taking into account in its decisions. This is cer-
tainly not part of the standard cost per QALY calculations that
emerge from the data presented to it as part of its appraisal process.
Indeed, the standard practice is to treat all QALYs as equal in
value no matter who receives them. There is, however, no reason in
principle why that needs be the end of the story.

In practice, NICE will not get much help concerning equity from a
typical economic evaluation of a health care intervention, since eco-
nomic evaluations focus exclusively on health maximization. The
justifications for this neglect of equity are many and varied. The
most fundamental is a denial that economics has any tools to handle
such issues, since its current mainstream corpus of knowledge
derives from a position in which interpersonal comparisons of
welfare are held to be invalid and so are ruled out of consideration.
But those willing and able to emancipate themselves from this strict
welfarist regime still face severe problems in addressing issues of
equity, because equity is an essentially contestable concept in which
many rival views flourish. In the present context we simplify matters
somewhat by concentrating attention on ethical issues which focus
on outcomes rather than procedures.

In this context there are two broad streams of philosophical
thought that appear to be relevant: that concerned with ‘desert’ and
that concerned with ‘egalitarianism’. NICE has already taken a pos-
ition on one manifestation of ‘desert’, by determining that people
should not be discriminated against on the grounds that their med-
ical condition is ‘self-induced’ (e.g. smoking-related diseases) (NICE
2002). Whether it is ethical for an appraisal to take into account the
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extent to which (say) continued smoking affects the efficacy of the
treatment, which is an issue that should be addressed in any calcula-
tion of cost-effectiveness, is a question still left open. There may be
other manifestations of ‘desert’ (which NICE may wish to consider),
concerned for instance with ‘rule of rescue’ considerations and
which we discuss in the next section.

The dominant policy issue in the egalitarian realm, however, is
undoubtedly the reduction in inequalities in health, usually measured
by differences in life expectancy at birth and most often focused on
differences between the social classes (DHSS 1980; Independent
Inquiry into Inequalities in Health 1998). Focusing on inequalities in
outcome is more fundamental than focusing on inequalities in access,
or resources, or utilization, which are best seen as instrumental.
Indeed, it may be necessary to make the distribution of these
‘instruments’ more unequal in order to reduce inequalities in the fun-
damental variable, which is a person’s lifetime experience of health.

PHILOSOPHICAL PRINCIPLES

The philosophical position that is particularly useful as the frame-
work within which to discuss ethical issues concerning inequalities
in people’s lifetime experience of health is the ‘fair innings argu-
ment’ (FTA)(Glover 1977; Harris 1985). Broadly speaking, it asserts
that everyone is entitled to a certain span of life (say 70 years) and
anyone dying before that age has died ‘prematurely’ and should be
considered not to have had ‘a fair innings’ from life. Conversely,
those living to a ripe old age have had more than ‘a fair innings’
and when they die cannot be said to have been treated unfairly.
So, the appropriate unit of analysis should be a person’s whole life-
time experience of health, rather than how they happen to be at
the moment. The version of the FIA to which we subscribe is not
based simply on lifetime measured in years, however, but upon
quality-adjusted lifetime measured in QALYs (Williams 1997
Tsuchiya 2000). Someone who has spent 70 years wracked by pain
and severely disabled cannot be said to have been treated by life as
fairly as someone whose 70 years have been relatively free of such
suffering.

A person’s lifetime experience of health is made up of two elem-
ents: their actual accumulated experience to date (preferably meas-
ured in QALYs) and their expected future health (also measured in
QALYjs) given their history and their current health status. The sum
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of these two is a person’s expected lifetime experience of health at
current age (measured in QALYs).

Reducing inequalities in people’s lifetime experience of health
means that we have to discriminate in favour of those with poor
prospects and against those with good prospects. On average,
people’s likelihood of achieving a ‘fair innings’ improves with age,
and some people will already have achieved it. The latter will all be
older members of society, so the FIA calls for discrimination against
them and in favour of younger people with poorer prospects, all
on the grounds of distributive justice, in this case focused on
intergenerational equity.

But it may be that, from the standpoint of public policy, some
inequalities in lifetime experience of health may be regarded as more
inequitable than others, either because of their size or because of their
nature. Small differences, which are largely the fault of disadvantaged
people, may not be regarded as equally important issues for public
policy as large differences caused by factors over which individuals
have no control. This would mean that the ‘fair innings’ norm might be
different for different groups of people, and one interesting issue is
whether the norm should be the same for men and women (Tsuchiya
and Williams 2004). These are matters that public policy has to
address, and which, in a democratic society, require informed dialogue.

A more problematic notion is the so-called ‘rule of rescue’, which
asserts that, in order to demonstrate that we are a caring community,
there are occasions when it is necessary to commit resources gener-
ously to rescue someone in dire peril, without counting the costs too
closely (McKie and Richardson 2003). It is debatable whether this is
an argument that should apply to a body like NICE, which is
explicitly charged with making careful evidence-based calculations
of costs and benefits for decision-making at the national level. What
might be regarded as a humane and generous gesture at an indi-
vidual level may be regarded as a capricious and irresponsible act for
a deliberative body advising on how best to spend taxpayers’ money.
Against this it might be argued that we should deliberately and
systematically attempt to ‘rescue’, say, the prematurely terminally ill.
However, it must always be remembered that according preferential
status to groups whose health gains are small in relation to their
costs means depriving others of much larger health gains. This is
because, by implication, it is saying that the latter are less deserving
people, and the consequent reduction in the health status of the
population as a whole is a sacrifice worth making. It requires a moral
case to be established as to why this should be so.
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ECONOMIC THEORY

The social welfare function (SWF) is a conceptual tool in welfare
economics that can be used to represent the competing objectives
of health maximization and reduction of inequalities simul-
taneously. It therefore helps us to set up a policy model that will serve
as the theoretical basis for empirical work to estimate the implied
trade-offs.

It is conventional in microeconomic theory to represent the wel-
fare of an individual or of a group by drawing a ‘map