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Background
Cost–benefit and cost-effectiveness analysis tech-
niques have been applied extensively to healthcare
resource allocation problems since the 1960s.
Hundreds of economic evaluations are currently
published every year in major medical and health
services research journals and are easily available
to potential users. However, the role played by
such evaluations in healthcare decisions is still
very limited due to a number of supply-side and
demand-side factors, among which the nature and
the assumptions of the methods used are of primary
importance. In particular, much attention has been
placed in recent years on the limited ability of
cost–benefit and cost-effectiveness analysis to reflect
social values. Despite having been developed as
normative tools, economic evaluation techniques
tend to guide decision-makers towards the maximi-
sation of health gains within a resource constraint,
regardless of which individuals or population groups
may benefit from a health intervention or perhaps
be penalised by that intervention. Distributional
effects seem to have been completely neglected in
existing economic evaluations, thus ignoring the
equity dimension of resource-allocation problems.

Aims

The aims of this project were threefold:

• to review the methodological solutions pro-
posed for addressing equity concerns through
economic evaluation and to determine whether
these are consistent with the theoretical founda-
tions of economic evaluation, whether they are
practically viable, and whether their adoption
would be sufficient to confer normative strength
to the results of economic analyses

• to assess whether and how the potential distribu-
tional effects of resource allocation decisions
have been taken into consideration in existing
economic evaluations

• to examine the cost-effectiveness and the distri-
butional implications of selected healthcare
policies currently in use in the UK, with the aim
of identifying possible equity–efficiency trade-
offs and determining how these have been dealt
with in the absence of appropriate analyses.

Methods
First, a systematic review of the methodological
literature and of the evidence about individual
and collective preferences towards different equity
dimensions in health and healthcare was conducted.
The solutions proposed for incorporating an equity
dimension into economic evaluation were described
and assessed in the light of the theoretical founda-
tions of economic evaluation and of revealed
preferences for alternative distributions.

A systematic review of empirical economic evalua-
tions published in five sample years (1987, 1992,
1995, 1996, 1997) was then conducted using elec-
tronic search strategies specifically developed and
tested for the systematic retrieval of economic eval-
uations from the main literature databases. Studies
were examined by means of a checklist devised for
the purpose of identifying whether these had
answered key distributional questions.

Finally, three case studies of healthcare policies
adopted in the UK were conducted using a combi-
nation of literature review and primary research
methods. The three policies were: cervical cancer
screening, the central allocation of kidneys for
renal transplantation, and neonatal screening for
sickle cell disease. The cost-effectiveness of each
of the three policies was examined alongside distri-
butional implications, regarding socio-economic
status in the first case study, age in the second, and
ethnicity in the third.

Results
The methodological solution for addressing distri-
butional concerns in economic evaluation that
has attracted the interest of health economists
more than any other involves weighting health
outcomes for specific equity dimensions (e.g. age,
socio-economic condition). Other solutions that
were explored include the use of willingness-to-pay
measures, the person trade-off technique (all
belonging to the normative category – following a
general distinction between ‘normative’ or ‘posi-
tive’ made by Mishan about allocation economics –
as well as equity weighting) and a positive solution
based on the tabulation of the effects of health
interventions in different subpopulations.
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The conclusion of this systematic review of the
methodological literature is that the normative
route to addressing equity concerns through
economic evaluation poses significant, if not insur-
mountable, theoretical and practical problems.
Normative solutions can be based on the measure-
ment of interdependent utilities, on the definition
of a social welfare function, or both. The former
alone is not consistent with cost-effectiveness tech-
niques based on measures of health gain that do
not necessarily reflect utilities for own consump-
tion of healthcare and would lead to allocations
that are arguably undesirable; whereas defining a
social welfare function would involve extremely
complex measurements that are far beyond the
reach of existing studies of individual and collec-
tive values. A positive solution to addressing equity
concerns seems a more appropriate way forward
for economic evaluation. This would entail
presenting essential information on the effects of
health interventions in different population groups
to decision-makers who would ultimately apply
their own values and trade-offs and make decisions
accordingly.

The picture resulting from the review of empirical
studies was extremely disappointing. None of the
economic evaluations examined in the review
provided enough information to allow decision-
makers to judge the distributional consequences
of alternative resource allocations. The studies
examined were unsuitable for assessing any of
three key distributional effects:

• the effects of switching between the (mutually
exclusive) interventions compared in an
evaluation

• the effects of providing an intervention selec-
tively to a subset of the overall population that
may potentially benefit from that intervention

• the effects of prioritising between interventions
competing for a given pool of resources.

Only half of the economic evaluations reviewed
measure outcomes that can be meaningfully used
in comparisons of cost-effectiveness ratios across
interventions. Only about one in eight of these
studies report some information on the characteris-
tics of the population that may benefit from the
interventions appraised. A larger number of studies
report information on the effects and cost-effective-
ness of interventions in specific patient subgroups
defined in terms of age, gender, risk profile or
ethnic group. This information may help in
assessing distributional effects of the second type
mentioned above. However, these cost-effectiveness
ratios should be calculated through direct

comparisons between patient groups rather than
indirectly, through comparisons of alternative
interventions in different groups, as in all the eval-
uations reviewed.

The three case studies show that a different
emphasis on the equity dimension has been placed
in different policy choices, and the equity princi-
ples that seem to have guided such policies vary
significantly. The policies examined do not always
reflect the social values elicited by the empirical
studies reviewed in the first part of this report. This
appears to be the case even when the process
through which a policy is developed is more
explicit and the evidence base is relatively strong
(as in the renal transplantation case study),
although it is probably fair to say that a wider avail-
ability of information on the likely distributional
consequences of alternative policy options would,
in many cases, have led to different policy choices.

Conclusions

The main conclusion of this project is that
existing economic evaluations do not represent

an adequate guide to resource allocation decisions
when the distributional effects of such decisions
may be relevant. Not only do they not address
explicitly the equity dimension, but they do not
even provide the information that decision-makers
would need to make a judgement on the desir-
ability of alternative allocations.

Recommendations for future research
The normative route advocated by many as a
means of addressing equity concerns through the
development of existing economic evaluation
techniques does not appear to be a viable solution
at present. The evidence base about social values
for alternative distributions is largely insufficient,
and empirical research methods aimed at deter-
mining suitable social welfare functions need to be
strengthened (particularly with regard to framing
effects and multi-dimensional measurements). The
research required to close these gaps will inevitably
take several years to complete, and economic evalu-
ation cannot wait for the uncertain outcomes
of such research. Methodological developments
aimed at incorporating an equity dimension into
economic evaluations are required as a matter
of priority. Therefore, a short-term solution is
proposed, based on existing approaches not widely
applied in practice. These involve the systematic
gathering of information about the expected
distributional effects of resource allocation
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decisions (e.g. characteristics of the populations
that may benefit from the health interventions
appraised, information on the effectiveness and
cost-effectiveness of the interventions in different
subgroups). This information should be presented
to decision agents who will weight such effects on

the basis of their own objective functions. It would
seem reasonable to pursue this solution for the
immediate development of economic evaluation,
while more theoretical, methodological and
empirical research is undertaken to determine
the viability of a normative approach.
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Economic analysis techniques have been applied
in the field of healthcare for just over three

decades with the aim of improving the efficiency
of resource allocation. Although the basic concept
of economic evaluation has not fundamentally
changed over time, significant methodological
developments have taken place and new forms
of analysis, almost specific to healthcare, have
progressively emerged. Such developments are now
often regarded as a model in the application of
economic analysis to areas of public intervention
in which efficiency had previously been less of a
concern. However, there are still important meth-
odological gaps and controversies that limit the
potential and credibility of economic evaluation as
a decision support tool. These concur with other
factors (e.g. inappropriate timing of evaluations,
poor communication of results) to increase the
scepticism of decision-makers towards economic
analysis and to prevent them from using economic
evidence in their decisions.

One of the main methodological deficiencies that
places economic evaluations at odds with the values
and principles informing healthcare decisions is
the neglect of the equity dimension (i.e. the lack
of consideration of distributional effects that may
arise from resource allocation decisions). Or, even
worse, the lack of an explicit indication of what
distributional effects a decision based on the
results of an economic evaluation would have.

Equity is increasingly a key concern of healthcare
decision-makers, particularly at the policy level,
and society is not indifferent to alternative distribu-
tions of health and healthcare among individuals
and population groups. By neglecting this dimen-
sion, economic analysis loses much of its normative
power and restricts itself to a relatively narrow
role in supporting healthcare decisions. Many
health economists have recently placed their
attention on possible ways of addressing equity
concerns regarding health and healthcare through
economic evaluation. The solution that has

attracted more interest involves weighting health
outcomes for specific equity dimensions (e.g. age,
socio-economic condition), although this is not the
only option explored.

This report reviews the methodological solutions
proposed for addressing equity concerns through
economic evaluation and determines whether
these are consistent with the theoretical founda-
tions of economic evaluation, whether they are
practically viable, and whether their adoption
would be sufficient to confer normative strength
on the results of economic analyses.

The report is structured in three main parts.
Chapter 2 is devoted to the analysis of the method-
ological literature and of the evidence about
individual and collective preferences towards
different equity dimensions in health and
healthcare. The solutions proposed for incorpo-
rating an equity dimension in economic evaluation
are described and assessed in the light of the theo-
retical foundations of economic evaluation and of
revealed preferences for alternative distributions.
Chapter 3 is devoted to the analysis of empirical
economic evaluations. The results of a systematic
review of economic evaluations published in five
sample years are reported, illustrating whether and
how the potential distributional effects of resource
allocation decisions have been taken into consider-
ation. Finally, chapter 4 includes three case studies
of healthcare policies adopted in the UK: cervical
cancer screening, renal transplantation and
neonatal screening for sickle cell disease. The
cost-effectiveness of each of the three policies is
examined alongside distributional implications
(regarding socio-economic status in the first case
study, age in the second, and ethnicity in the
third), and implicit values with regard to equity
are inferred where possible. Chapters 2 and 3 are
based on systematic reviews of the existing litera-
ture, whereas the case studies reported in chapter 4
combine literature reviews with varying degrees of
original empirical analysis.
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Research questions and literature
review methods
In this section we report the results of a broadly
based review of the health economics literature
aimed at answering the following key research
questions:

• Can the theoretical principles on which
economic evaluation is based enable distribu-
tional judgements to be incorporated in the
analysis and normative statements to be made
accordingly?

• What theories of justice and equity principles
could economic evaluation draw upon in
addressing distributional concerns?

• What distributional implications do current
economic evaluation methods have when equity
issues are not explicitly addressed?

• What are the preferences of individuals and
society with regard to different dimensions of
equity in health and healthcare?

• Can preferences for different dimensions of
equity be incorporated in economic evaluation
by applying appropriate weights to health
outcomes?

• Can methods other than equity weights be used
to address distributional concerns in economic
evaluation?

Three broad areas were identified for the literature
review:

• theoretical foundations of economic evaluation
(including any literature on the theoretical
status of equity in economic evaluation)

• the distributional implications of conventional
economic evaluation (including theories of
justice applicable to resource allocation in
healthcare)

• empirical literature relevant to equity in
economic evaluation (including surveys of
decision-maker or public opinion towards distri-
butional issues, studies to elicit equity weights,
and the application of equity weights).

Relevant papers in each of these areas were identi-
fied in three ways:

• the knowledge of the research team
• database searches
• bibliographies of papers acquired through the

above two.

The following databases were searched: MEDLINE,
International Bibliography of the Social Sciences
(IBSS), Social Science Citation Index (SSCI),
PsycLIT, EconLit. Different sets of search terms
were required for each database to take account of
the different indexing systems and subjects served
by the databases. Inclusion criteria of the sort we
applied to potential economic evaluations were
not appropriate to this kind of literature search.
Whether an article was relevant was a matter for
judgement on a case-by-case basis.

MEDLINE search terms
1. equity [tw]
2. priority-setting [tw]
3. fair* [tw]
4. distribut* [tw]
5. ethics [tw]
6. QALY* [tw]
7. Health maximisation [tw]

Terms 1 to 5 were combined with the ‘OR’ oper-
ator; terms 6 and 7 were combined with the ‘OR’
operator. The intersection was then found between
these two groups using the ‘AND’ operator.

IBSS/SSCI search terms
1. Health care
2. Equity
3. Rationing
4. Justice

Terms 2 to 4 were combined with the ‘OR’
operator. We then searched for the intersection
with term 1.

EconLit search terms
1. Equity
2. Cost-effective*

3. Cost-benefit
4. Cost-utility analysis
5. Economic evaluation

Health Technology Assessment 2001; Vol. 5: No. 3
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Terms 2 to 5 were combined with the ‘OR’
operator. We searched for the intersection with
term 1.

PsycLIT search terms
PsycLIT was searched through the intersection
between the term ‘Equity’ with the term ‘Health
Care’.

The theoretical foundations of
healthcare economic evaluation
The earliest healthcare economic evaluation refer-
enced by health economics bibliographies1 is a
study of the cost of tuberculosis published in 1920.2

However, Sorkin3 sets the earliest work as long ago
as 1699, when Sir William Petty calculated “the
rate of return obtained by moving the London
population outside the city during epidemics of
the plague”.4 Other early evaluative studies in the
twentieth century include some on the cost of
mental illness,5–7 road accidents,8,9 alcoholism,10

and various categories of disease.11–13

The first study on healthcare explicitly labelled
‘cost–benefit’ is probably one on water supply
investments,14 although many of those previously
cited did calculate what are, in practice,
cost–benefit ratios of interventions. An early
attempt to compare different strategies for a
specific condition is the study on syphilis control
programmes by Klarman.15 All these studies were
cost–benefit analyses and adopted the human
capital approach to measuring benefits, according
to which resources devoted to healthcare can be
seen as an investment in health, making more
labour available to the economy. The conceptual
limitations of this approach soon became evident
to many authors. An alternative approach to
assessing health outcomes in cost–benefit analysis,
based on the measurement of the willingness to
pay of individuals for health gains showed poor
viability on empirical grounds due to difficulties
and biases involved in attaching monetary values
to human lives and health.16 The apparently
simpler framework of cost-effectiveness analysis
was preferred by many researchers.17 The first
two studies of this type, concerning treatment of
chronic renal disease and maternal and child care,
were published in 1968.18,19 From 1966 to 1973, on
average, 42.1% of economic evaluations were cost-
effectiveness analyses.20 That figure progressively
increased to 53.2% in the period 1974–78,20 and to
59% and 64% in the periods 1979–84 and 1985–90,
respectively.21 The actual proportion of cost-effec-
tiveness analyses is probably even larger than this,

as the reviews cited are not based on a detailed
examination of the relevant studies, and
cost–benefit labels often hide cost-effectiveness
studies.

A major methodological breakthrough was
achieved in the early 1970s by linking Von
Neumann–Morgenstern expected utility theory
to economic evaluation.22–25 This gave rise to
cost–utility analysis, which is considered by many
authors as a form of cost-effectiveness analysis. The
first empirical work based on utility measures is
one on phenylketonuria screening, in which a
rating scale technique was employed,26 although
subjective quality-adjustment of life-years had been
used before by Klarman.18 Conceptual and empir-
ical difficulties in cost–utility analysis prevented a
rapid proliferation of this approach; an extensive
review published in 1992 counted 51 studies of
this type, most of which were methodologically
deficient.27 A recent update of this review showed
increasing numbers of studies, but continuing
problems in their methodological quality.28

However, the cost–utility/cost-effectiveness frame-
work is now widely accepted as the reference
standard in healthcare economic evaluation,29

although some authors deem its limitations over-
whelming and interest in cost–benefit analysis and
in the willingness-to-pay approach is mounting
again.30–33

Since the 1960s the basic concept of economic
evaluation in healthcare has not changed, despite
important methodological developments, as illus-
trated by the following three definitions:

Essentially, cost–benefit analysis entails a comparison of
costs and benefits for a series of programmes thought of
as alternative or competitors.34

Economic evaluation is the comparative analysis of alter-
native courses of action in terms of both their costs and
consequences.35

Cost-effectiveness analysis is a method designed to assess
the comparative impacts of expenditures on different
health interventions.36

All three definitions have in common the emphasis
on two elements: the comparative nature of
economic evaluation (alternatives must be consid-
ered), and the attention placed on both costs and
outcomes of such alternatives. Whether the applica-
tion of this basic concept in formulating guidance
to healthcare resource allocation decisions may or
may not lead to desirable social outcomes has been a
matter of intense debate, particularly in the 1990s.

Equity and the methodology of healthcare economic evaluation
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This debate has been mainly centred on the welfare
economics foundations of economic evaluation, and
is briefly reported in the following sections.

Welfare economics and cost–benefit
analysis
The theoretical foundations of economic evaluation
techniques, as currently applied in healthcare, can
be traced in disciplines such as economics and
operational research. In particular, a link can be
established with welfare economics and optimisation
theory. Expected utility theory, which presents large
areas of overlap with the former two, is also a founda-
tion of some of the developments of economic
evaluation.

Welfare economics is essentially normative alloca-
tion economics* and is concerned with formulating
and justifying propositions by which alternative
economic situations may be ranked.37 The starting
point of welfare economics is the well-being of indi-
viduals in terms of the utility they derive from
different states of the world, and the final aim is
“achieving a social maximum derived from indi-
vidual desires”.38 The general equilibrium analysis
typical of welfare economics is based on a number
of assumptions, among which is the postulate that
individuals aim at maximising a well-defined utility
function, based on preferences for the consump-
tion of different goods, and that social welfare is a
function of such individual preferences. The postu-
lated utility-maximising attitude of individuals is
described by Sen39 as “self-interested behaviour”
and is characterised by three features:

Self-centred welfare: a person’s welfare depends only
on his or her own consumption …

Self-welfare goals: a person’s goal is to maximise his
or her own welfare and – given uncertainty – the
probability-weighted expected value of that welfare …

Self-goal choice: each act of choice of a person is
guided immediately by the pursuit of one’s own
goal …

These assumptions appear untenable when dealing
with health and healthcare. We shall discuss later
how this may affect the validity of the welfare
economics framework as a basis for economic eval-
uation in healthcare.

Welfare economics defines an efficient allocation
of resources (Pareto optimality) as one where any
reallocation would make at least one individual
worse off. Therefore a Pareto improvement is the
result of a reallocation of resources which makes
at least one individual better off, without making
anyone worse off. Pareto optimality is reached
when efficiency in consumption and efficiency
in production are simultaneously achieved.
Analytically, the former is achieved when the
marginal rate of substitution† between any two
goods is the same across individuals, whereas the
latter is achieved when the marginal rate of tech-
nical substitution between factors of production‡

is the same across production processes. Thus, in
a simplified society with two individuals and two
goods, Pareto optimality is represented by the
points on a utility possibilities frontier (Figure 1)
whereby the marginal rate of substitution between
the two goods for the two individuals equals the
marginal rate of transformation§ in the production
of the two goods. All points on the utility possibili-
ties frontier indicate an efficient allocation of
societal resources.

As Reinhardt40,41 points out, however, economists
whose judgement is guided by the Pareto
optimality criterion are unable to identify a truly
‘optimal’ point on the utility possibilities frontier.
Even more importantly, faced with a choice
between a point beneath the frontier and one on
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* The distinction between normative and positive solutions, widely adopted in this report, reflects the use that Mishan
makes of these terms.37 Mishan himself poses the question of whether a truly positive allocation economics may exist.
In fact, we point out several times in this report that economic analysis is never entirely value-free. However, the
distinction between normative and positive solutions to the analysis of alternative allocations is very helpful in distin-
guishing between solutions in which the analyst does and does not introduce his own norms in assessing the value of
effects occurring to different population groups and in combining such effects.

† The number of units of one good an individual would be willing to trade in exchange of one unit of another good.

‡ The number of units of one factor needed to replace one unit of another factor in order to maintain a constant
output.

§ The number of units of one good that can be produced with the resources freed reducing the production of another
good by one unit.



the frontier, they would not necessarily see a move
from the former to the latter as an improvement.
Economists accepting the Pareto optimality crite-
rion have very limited room for manoeuvre in
determining what is desirable from a societal view-
point. This is the price they have to pay for an
apparently value-free framework|| that appears as
the last resort to preserve the normative nature
of welfare economics in increasingly ‘pluralistic’
western societies.37 As Sudgen and Williams42

indicate: “In welfare economics, social welfare has
(at least) two dimensions: economic efficiency
and distributional justice. The former concerns
the size of the total wealth of all members of a
community, while the latter concerns the way the
total wealth is shared amongst individuals”. Many
economists (e.g. Kaldor,43 as cited by Mishan37)
have emphasised the need to keep these two
dimensions separate and to let economics address
the former, whereas any judgements on the distri-
butional implications of alternative allocations
should be left to the political process.

The idea of abstracting from distributional implica-
tions in economic analysis holds when the broader
potential Pareto improvement criterion (or
Kaldor–Hicks principle) is adopted instead of the

classical Pareto improvement criterion. According
to this, a reallocation of resources which makes
someone better off and someone worse off represents
an improvement as long as the value of the gains
exceeds the value of the losses. In other words, there
is an improvement as long as the losers could be
compensated by the gainers if a transfer were possible
at no cost. This principle has been much criticised
(e.g. Reinhardt40) because of its implicit distribu-
tional implications, which are made worse by the
principle that compensatory transfers are not
required to take place in practice. However, it does
provide a clearer (compared to the classical Pareto
improvement criterion) indication of what allocations
are efficient (those lying on the possibilities frontier)
and what allocations are not. Moreover, adopting a
pragmatic view of the operation of the economy,
Mishan37 argues that the actual circumstances in
which the potential Pareto improvement criterion
can be applied would automatically limit the negative
effects of not requiring compensatory transfers to
take place.

Cost–benefit analysis has its theoretical basis in the
potential Pareto improvement criterion. It assumes
that utilities can be aggregated across individuals,
which implies that they are cardinal and inter-
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personally comparable. Judgements on the distri-
butional implications of alternative allocations are,
as far as possible, left to decision-makers. Mainly
for this reason, cost–benefit analysis should be
typically regarded as a decision support tool,
providing useful information to decision-makers
but not providing decision rules. This is consistent
with Mishan’s argument in favour of a positive,
rather than normative, allocation economics.37

Economic analysis can, at least in principle,
move beyond efficiency and take into account
distributional effects. This is typically achieved by
considering a social-welfare function determined
by a map of social indifference curves, or welfare
contours, that indicate how much utility of one
individual or social-group society would be willing
to sacrifice in order to increase the utility of
another individual or social group. A society that is
indifferent to alternative distributions will have a
social-welfare function like the one represented
in Figure 2, whereby a sacrifice of utility for A is
acceptable only if this corresponds to a gain of an
equal amount of utility for B. This is consistent
with a utilitarian (or Benthamian) view of social
welfare as a simple sum of individual utilities. At
another extreme, a society may express L-shaped
social indifference curves, as in Figure 3, indicating
that no gain of utility for A could possibly compensate
even the smallest sacrifice of utility for B, in a purely
egalitarian view. This is also consistent with the

Rawlsian ‘maximin’ principle, according to which
social welfare is determined by the welfare of the
worst-off (although Rawls’s theory of justice is
concerned with distributions of primary goods, rather
than individual utility). Only by improving the latter
can the former be improved, and welfare gains for
the better-off are of no value to society. A further
possible shape for social indifference curves is that
illustrated in Figure 4, indicating that the larger the
overall amount of individual utility, the larger the
sacrifice society is willing to impose on that individual
in order to increase someone else’s utility. The
Pareto improvement criterion itself can be inter-
preted as implying a special form of social-welfare
function, in which the welfare contours have the
same shape as the utility possibilities frontier.44

Social-welfare functions allow the identification of
an optimal point among the efficient combinations
lying on the utility possibilities frontier. This will
correspond to the point in which the frontier is
tangent to the highest possible social indifference
curve (e.g. point X in Figures 2 to 4). By taking
into consideration a social-welfare function, and
by accepting the more flexible potential Pareto
improvement criterion, the normative limitations
of cost–benefit analysis based on the classical
Pareto improvement criterion can be overcome.
However, if this approach is attractive in theory, its
practical application in economic analysis certainly
poses major, if not insurmountable, difficulties.
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These are mainly related to the feasibility of
eliciting decision-makers’ values and measuring
trade-offs, as well as to the limited number of
equity dimensions that can be considered in a
social-welfare function.

Cost-effectiveness analysis: beyond
welfare economics?
As discussed in the previous section, the normative
statements of welfare economics do not fully
reflect societal and decision-makers’ values.
Moreover, resource allocation is not the result
of one single decision based on a defined social-
welfare function, but derives from a complex set of
interrelated decisions made by separate decision-
makers who pursue different objective functions.
This is illustrated by Sudgen and Williams42 in their
juxtaposition of the Paretian and decision-making
approaches to cost–benefit analysis:

[The Paretian] interpretation of cost–benefit analysis
sets it apart from the process by which actual deci-
sions are taken in practice at any point in space or
time. The analyst works independently of the political
decision-making process and brings to his work his
own independent norms.

The question examined in this section is whether
the cost-effectiveness analysis approach may help
in overcoming some of the limitations of the clas-
sical cost–benefit approach, and what departures
from welfare economics theory are implied by
cost-effectiveness analysis.

Cost-effectiveness analysis adopts a more limited
view of the benefits of healthcare interventions
than does cost–benefit analysis. Benefits are
measured in natural units (e.g. survival rates,
life-expectancy) and along one dimension only.35

Attempts to incorporate more outcome dimensions
and to value utilities for health outcomes rather
than just measuring outcomes in natural units
have led to the development of a variation of cost-
effectiveness analysis defined as cost–utility
analysis. In its most typical form, cost–utility
analysis adopts a bidimensional outcome measure,
quality-adjusted life-expectancy (measured in
quality-adjusted life-years (QALYs)), which
combines life-expectancy and health-related quality
of life in a single index. Utilities are normally
elicited for the latter, while life-expectancy is still
measured in natural units. It has been argued that
the QALY may be considered a measure of utility
only under very restrictive assumptions, which in
practice are never met.45–47 The adoption of
measures of outcome not reflecting utilities is
viewed by Birch and Gafni48 as a reason for

considering cost-effectiveness analysis (and possibly
cost–utility analysis) suitable only for addressing
technical efficiency issues in the production of
health gains and not for allocating resources in the
presence of a budget constraint. This view has been
criticised by Johannesson and Weinstein,49 while
Phelps and Mushlin50 have gone even further
arguing that there is ‘near equivalence’ between
cost–benefit and cost-effectiveness analyses as
means of pursuing allocative efficiency. However,
Johannesson51 points out that cost-effectiveness
analysis may indicate when the adoption of a
healthcare programme represents a Pareto
improvement, or a potential Pareto improvement,
only when all costs and benefits accruing to all
individuals in a society are taken into account, and
when the willingness to pay for the effectiveness
unit is constant and the same for everyone.

The inconsistency of cost-effectiveness analysis with
welfare economics principles make the normative
limitations of this approach even greater than
those of cost–benefit analysis illustrated in the
previous section, as it makes this approach more
alien to the value system of the potential users
of economic evaluation. Birch and Gafni48 have
argued that since cost-effectiveness analyses do not
capture all dimensions of the outcomes gained and
forgone by implementing a healthcare programme
these may not be regarded as normative. While
Johannesson and Weinstein49 agree with this view,
they believe that cost-effectiveness analysis can be
used to maximise a specified effectiveness objective
given a finite amount of resources. QALY gains
may generally be regarded as a sufficiently encom-
passing measure of effectiveness to overcome the
problem indicated by Birch and Gafni, although
some studies have demonstrated the importance
of outcome dimensions that are not captured
in QALY measurements (e.g. Berwick and
Weinstein52). However, the normative nature
of cost-effectiveness analysis remains confined to
the maximisation of a specified objective within
a budget constraint.

The aspiration to provide a social welfare theoret-
ical justification to the normative use of cost-
effectiveness analysis in healthcare resource alloca-
tion (e.g. Garber and co-workers36 argue that:
“to the extent that [cost-effectiveness analysis] is
designed to be a practical tool for achieving
societal goals, we believe that [the theory on which
it is based] must be normative”) has led to the
search for suitable foundations in the so-called
‘extra-welfarist’ approach. Culyer53,54 has defined
‘extra-welfarism’ as a normative approach alterna-
tive to welfare economics, according to which “the
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analysis of efficiency in systems like healthcare …
and in specific projects within systems … may
embrace whatever maximand(s) may be given by
the customers of research or inferred by diligent
enquiry by the analyst to be relevant”.54 Therefore,
the formulation of the objective function, or
measure of health effects, is left to the discretion
of the decision-maker, who acts as an agent for
societal healthcare decisions. This move from the
principles of welfare economics is justified on the
following grounds:

The decision-maker occupies his position by virtue
of a socially approved political process. He has been
entrusted with the task of making choices on behalf
of the general public, and this trust implies that
he will formulate objectives for the society. He is
accountable to the public for carrying out this task
to their satisfaction.42

However, Hurley55 pointed out that the extra-
welfarist approach does not overcome a number
of limitations of welfare economics, and may
eventually leave many of the theoretical problems
of economic evaluation unsolved. In particular,
welfarist and extra-welfarist approaches have three
main limitations in common:

• consequentialism (i.e. emphasis on outcomes
rather than process)

• monism (i.e. unidimensional outcome space)
• neglect of equity.

In fact, the latter does not mean that economic
evaluation is neutral from a distributional point of
view. The implicit distributional consequences of
cost–benefit analysis have been briefly discussed in
the previous section, and those of cost-effectiveness
analysis are discussed later in this chapter (see
pages 14 and 15). As argued by Bleichrodt,56 under
particular circumstances distributional concerns
could be addressed by cost-effectiveness analysis.
This report will examine what methods could
be used to address specific equity questions and
whether these methods may enhance the norma-
tive character of cost-effectiveness analysis by
making this more consistent with the value system
of decision-makers.

Equity principles and theories of justice
Before exploring further the conceptual framework
of healthcare economic evaluation, we briefly
discuss a range of general theories and concepts
of justice, and how they might apply to healthcare.
If an equity dimension is to be incorporated in
economic evaluation, the methods adopted to
achieve this aim should allow different equity

principles to be taken into account, depending on
the values of decision-makers or society.

Several authors have reviewed equity theories and
principles applicable to health and healthcare.57–59

Further discussion of the main theories can be
found in these texts. What follows is a short discus-
sion of the most prominent ideas.

Utilitarianism
Utilitarianism is the principle that actions or states
are to be judged according the amount of human
happiness (‘utility’) they produce or contain. The
principle of utilitarianism has been defined as
‘maximising happiness’ or as aiming to bring ‘the
greatest good to the greatest number’.

But is utility maximisation always fair? Sen60

remarked that “maximising the sum of individual
utilities is supremely unconcerned with the inter-
personal distribution of that sum”. There are
concerns that utilitarianism would lead to distri-
butions of resources and utility that we might
regard as unfair. For example, utility in society
might be increased most by increasing social
inequalities in health: treating a wealthy person
with a higher life-expectancy and capacity to
benefit may produce greater utility than treating
a poorer person with a lower life-expectancy and
lower capacity to benefit.

Economic evaluation can be interpreted as
utilitarianism applied to healthcare, the difference
being that economic evaluation seeks to maximise
health rather than utility. Maximisation of health
gain has been suggested as compatible with equity
goals.61 For instance, this might be true if those
individuals with lowest health status also tended
to be those with the greatest capacity to benefit
from healthcare. Seeking to both reduce social
inequality in health and improve overall popula-
tion health would in this case be compatible goals.
However, the advantaged groups in society (those
with higher levels of income, education, social
class) tend to have better health and may also have
a superior capacity to benefit from healthcare.
Thus, contrary to reducing inequality, the applica-
tion of the principle of health maximisation may
act to increase it. The distributional implications
of economic evaluation are discussed in detail later
in this chapter (see pages 14 and 15).

Rawls’s theory of justice and ‘maximin’
The work of Rawls62 is prominent in the philosoph-
ical discussion of social justice. Of first priority in
his theory of justice is liberty: as much should be
available to each citizen as is compatible with equal
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liberty for all. Secondly, primary social goods, such
as income, wealth, positions of responsibility, and
self-respect, should be distributed in order to
improve the position (in terms of primary goods)
of the worst-off in society. This latter principle is
known as the maximin principle.

How does health fit into this? Rawls himself did
not include health as a primary social good. This
was partly because health is determined by natural
factors beyond human control and not just by
social arrangements. Application of maximin to
health has also been criticised on the grounds that
the attempt to improve the health of the worst-off
could impoverish society.38 Despite this, health
economists have applied the maximin principle
directly to health. Under maximin applied to
health, the worst-off are be identified in terms of
their health status rather than in terms of primary
goods, and the aim of health policy should be to
improve the health of the least healthy.

Egalitarianism
What should egalitarians seek to equalise?
Candidates include utility, liberty, resources or
opportunity. Dworkin63 argued that egalitarianism
should aim at equalising resources available to
people and not at equalising welfare. These
resources include talent, intelligence and health,
as well as ‘primary goods’ such as income. People
should be compensated for disabilities or lack of
talent, for example, but not for having expensive
tastes. In terms of healthcare, what might this
mean? If health is a basic resource, then it suggests
we should aim at equalising health through
compensation for those who are less healthy.
However, it would exclude measuring health
outcome in terms of preferences for health,
since this could conceivably lead to compensating
those who already have better health than others
(however, this result would not occur if a common
set of valuations were applied to both those with
better health and those whose health is worse).
Compensation for the less healthy might be
achieved through rationing treatment or access
to healthcare in their favour.

Sen64 has argued we should aim at equalising
people’s abilities to pursue valuable activities
(e.g. to work, to engage in cultural activities such
as playing music or sport) and to reach valuable
states of being (e.g. to have high self-esteem, to
have good health). He argues for the principle
of equality of basic capabilities. In contrast to
Dworkin, who argued for equalising resources,
Sen’s ideas seem closer to the concept of equality
of opportunity. Pereira57 has suggested that Sen’s

ideas could be applied to healthcare. He remarks:
“In short, with regard to equity, equality of capabili-
ties implies equal access to health benefits”.

Nozick’s entitlement theory
According to Nozick’s entitlement theory, what
matters for the fairness of a distribution is how that
distribution was reached. Nozick65 argued that one
was entitled to property, income and wealth
acquired justly. But when are these goods acquired
justly? Nozick’s view is that just acquisition occurs
through voluntary transactions. Coercion is a
violation of the natural right to liberty.

It is not clear how this theory applies to health and
healthcare. On the one hand, collective provision
of healthcare would seem to be unwarranted,
since it relies on a level of coercion through the
tax system. On the other, we may ask under what
circumstances health or ill-health is justly acquired?
Is the inheritance of good or bad health fair?

Le Grand66 has suggested an answer to this: “if an
individual’s ill health results from factors beyond
his or her control then the situation is inequitable;
if it results from factors within his or her control
then it is equitable”.66 This principle has been
called equity as choice, under which inequalities
resulting from individual choice are not regarded
as unfair. However, for equity as choice to be oper-
ational, the determinants of ill health that lie
within, and outside, an individual’s control need
to be clearly specified. There are questions as to
the extent to which this is possible and who decides
where the boundaries are.

Some principles specific to ethical problems in
healthcare
Here we consider some specific ethical principles
and arguments that have been applied to
healthcare. These are:

• allocation according to need
• the ‘fair-innings’ argument
• the rule of rescue.

Allocation according to need
It is commonly held that healthcare should be
allocated according to need. Although there are
several possible definitions of need (for a discus-
sion of these, see Culyer and Wagstaff67) need is
usually understood in terms of severity of illness.
Health economists have defined need in terms of
capacity to benefit from treatment (the definition
implicit in economic evaluation). Need as severity
of illness, although initially rejected by health
economists, has come to be regarded as an equity
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concern (see, e.g., Nord and co-workers68). There
are two common formulations of the principle of
allocation according to need:

• equal treatment for equal need
• equal access for equal need.

These ideas reflect the view that healthcare is
different from other goods and services, and
should be distributed according to non-market
principles.

The ‘fair-innings’ argument
As suggested by its name, the ‘fair-innings’
argument applies to the issue of fairness in the
duration of different people’s lives (although one
author has suggested it might be better applied
to fairness in the quantity of quality-adjusted
lifetime69). There are numerous formulations of
this argument (see Tsuchiya70 for a full discussion
of these). Tsuchiya describes the ‘original’ fair-
innings argument as follows:

The main point … is that we may set some amount
of life-years as a ‘fair-innings’ and decide that,
supposing we had to choose between saving the life
of somebody above this age and somebody below this
age, other things being equal, we should save the life
of the younger person, who otherwise will not be able
to enjoy the fair innings.70

Some formulations involve a target life-span. In
general terms, those who have already reached
the target are to be given lower priority than those
below the target. Other formulations do not
specify a threshold number of years. For example,
Williams69 proposes that the notion of a fair-
innings may act as justification for a set of weights
based on the prospects of achieving a fair-innings.
The further an individual is from achieving the
fair-innings, the larger the weight; the closer an
individual is to achieving the fair-innings, the
smaller the weight.

The rule of rescue
The word ‘rescue’ suggests saving someone’s life
from imminent danger. It has been suggested that
we will always prefer to save the life of someone in
danger of dying than improve the quality of life of
someone else whose life is not in danger, or even
to saving future lives through disease-prevention
programmes. This has been called the ‘rule of
rescue’.71 However, the rule of rescue has been
criticised as more a description of a human impulse
than a principle of equity. Reflection may lead to a
different basis for setting priorities. But, if accepted
as an equity principle, it would tend to support the

prioritisation of life-saving interventions, perhaps
emergency services in particular.

Possible maximands for economic
evaluation and distributional goals
The use of economic evaluation as a means of
identifying efficient allocations of scarce
resources involves maximising a given object
(maximand) of relevance to society or to a
particular decision-maker. Although welfare
economics is clear about what maximand pertains
in cost–benefit analysis (i.e. individual utility;
see the quote from Sen39 on page 15), different
maximands have been used in cost-effectiveness
analysis and many others could potentially be
used. When the analyst is able to infer a social-
welfare function based on societal values
regarding alternative distributions of the
maximand, this social-welfare function becomes
the object to be maximised. The issue of whether
and how equity principles could be taken into
consideration in economic evaluation depends
closely on the nature of the maximand adopted.

In this section we review the characteristics of alter-
native maximands related to the consumption of
healthcare that have been used or could potentially
be used in cost–benefit and cost-effectiveness
analysis, and we shall discuss the implications of
each of these for the implementation of methods
to incorporate distributional concerns in economic
evaluation.

At its most basic level, economic evaluation may
adopt some measure of effectiveness of health-
care as a maximand. This is typically the case in
cost-effectiveness analysis, whereby outcomes are
normally measured in natural units (e.g. life-years
gained). This type of maximand does not fit into
the framework of welfare economics, unless it
is assumed that the willingness to pay for the
effectiveness unit is constant and the same for
everyone51 (see page 19). However, this assumption
does not appear realistic when effectiveness is
measured in natural units.45,46 More comprehensive
measures of outcome, such as the QALY, have been
developed with the specific aim of representing
individual preferences towards health states and
health gains (hence the definition of cost–utility
analysis), but several authors have argued that the
QALY is not a measure of utility.45–47 Alternative
measures, such as the healthy-years equivalent
(HYE), have been proposed to overcome some
of the limitations of the QALY, but whether the
former is fundamentally different from, or superior
to, the latter is a matter of great controversy.72,73
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If one accepts the view expressed by Birch and
Gafni48 that cost-effectiveness analysis measuring
outcomes in non-preference-based natural units
may only address technical (or production)
efficiency questions, and any possibility of incor-
porating distributional concerns in this form of
evaluation is precluded. The same applies to evalu-
ations using QALYs, if these are not deemed to
reflect individual preferences towards health
outcomes. However, if QALYs or other measures
of health gain are considered to be sufficiently
close approximations of utilities, distributional
judgements with regard to these measures can be
made. Whether the application of equity principles
to QALY distributions may lead to an improvement
in social welfare is, of course, open to debate.

Utilities measured in terms of individual willing-
ness to pay are certainly more consistent with the
welfare economics framework than any maximand
so far used in cost-effectiveness analysis. However,
as previously indicated, welfare economics typically
assumes that individuals adopt a self-interested
behaviour,39 that they derive utility exclusively from
own consumption and that no externalities are
generated. All these assumptions, which carry a
significant weight in determining the value of
alternative distributions, are clearly violated in
healthcare. Therefore, addressing the distribution
of utilities perceived by individuals in relation to
the outcomes of the healthcare they receive (the
typical maximand of healthcare cost–benefit
analyses) would not be satisfactory. If distributional
concerns are to be taken into account, individual
and societal utilities with regard to health and
healthcare should be reflected more fully in the
analysis.

A particularly important form of externality
related to health and healthcare is what has been
termed ‘interdependent utility’ – that is, the utility
accruing to one individual as an effect of someone
else’s consumption of healthcare (for a thorough
review and discussion of different interpretations
of this concept given by philosophers and econo-
mists see McGuire and co-workers74). Labelle and
Hurley75 have proposed an ‘admittedly crude’
model for measuring this form of externality.
They argue that omitting non-user utility from
economic evaluation may lead to distortions in
resource allocation, whereas by measuring interde-
pendent utilities economic evaluation can address
efficiency questions appropriately, as well as some
distributional concerns. However, incorporating a
measure of interdependent utility into the analysis
generates a significant potential for double-
counting. In fact, interdependent utility measures

may partly duplicate measures of the utility
perceived by those who actually receive healthcare
and, even more importantly, when a social-welfare
function is superimposed the values on which this
is based may already have been reflected in inter-
dependent utilities elicited from individuals.
Therefore, whereas individual utilities for own
consumption of healthcare are not a satisfactory
maximand when distributional concerns have to
be addressed, the adoption of a broader concept
of individual utility that encompasses interdepen-
dent utility requires great caution due to the risk
of double-counting.

Labelle and Hurley75 develop their model in
relation to an hypothetical preference-based
maximand for cost–utility analysis (utils), acknowl-
edging that QALYs are unlikely to reflect utilities.
However, in their discussion they mention the
possibility of adjusting QALYs to incorporate
externalities, such as interdependent utilities in
‘cost–utility’ analysis:

a QALY will be worth more than 1.0 for those individ-
uals for whom society more highly values health
improvements generating larger than average positive
externalities.75

Whereas it would appear reasonable to adjust a
utility measure (e.g. a measure of willingness to
pay) for externalities, the proposed adjustment
of a health outcome measure may raise doubts.
Externalities are not health outcomes, and whether
adopting ‘externality-adjusted quality-adjusted life-
expectancy’ as a maximand in economic evaluation
may lead systematically to welfare improvements
and to an efficient allocation of healthcare
resources is questionable. On the other hand, if an
extra-welfarist perspective is adopted externalities
representing ‘pure welfare’ effects “might be
rejected as irrelevant … because no health
improvement occurs”, as discussed by Labelle and
Hurley.75 Then, if interdependent utility is deemed
irrelevant, why should values regarding alternative
distributions matter?

It is important to note that incorporating external-
ities into economic analysis, particularly interde-
pendent utility, is not in itself sufficient to address
distributional concerns. The pursuit of allocative
efficiency remains distinct from the pursuit of an
optimal distribution, no matter what components
of utility are taken into account. Partly in response
to a contribution by Hochman and Rodgers,76

Mishan77 argues that “efficiency-derived distribu-
tions” are impossible, and even if they were
possible they would be undesirable. Mishan’s
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conclusion is that interdependent utilities should
be ignored and distributional judgements should
be based on the ethics of the society for which they
are intended.

So far the discussion has been focused on the use
of measures of health gain (including or excluding
externalities) as possible maximands for economic
evaluation, because health gain is virtually the only
maximand considered in the economic evaluation
literature. This limits significantly the set of equity
principles that can be used as a basis for addressing
distributional concerns through economic evalua-
tion. In particular, only principles regarding the
distribution of healthcare according to need
(e.g. equal treatment for equal need, equality of
marginal met need), when need is defined as
capacity to benefit, can be taken into account.
Alternative concepts of need (e.g. initial health,
expenditure (healthcare) that a person ought
to have, expenditure (healthcare) required to
exhaust capacity to benefit (as reviewed by Culyer
and Wagstaff67)) may not provide an adequate basis
for distributional judgements when the maximand
adopted in economic evaluations is health gain,
although there have been attempts to adjust
measures of health gain to take into account initial
health, or disease severity (e.g. Nord and co-
workers68). A similar inconsistency occurs with
regard to alternative equity principles based on
access78 (which may involve the consideration of
financial and non-financial costs borne by patients
and barriers to use of services), or capabilities,79

rather than need, when health gain is the
maximand.

Distributional implications of
current methods for economic
evaluation

In this section we discuss the distributional implica-
tions of current methods for economic evaluation
with regard, in particular, to cost-effectiveness
analysis, which is much more widely used than
cost–benefit analysis in the healthcare domain.
However, the discussion about the principle of
health maximisation is largely relevant to both
forms of economic evaluation.

Health maximisation in
cost-effectiveness analysis
Here we discuss the distributional implications of
the criterion of health maximisation. These criti-
cisms are relevant to cost-effectiveness analysis. We
note the potential conflict between the principle of

health maximisation and the theories of justice
(outlined on pages 10 and 11). We then consider
the debate that arose around the application of
QALY maximisation to healthcare resource alloca-
tion decisions, and raise some of the distributional
concerns revealed through surveys of public
opinion.

Health maximisation and theories of justice
We noted earlier that health maximisation is a
particular application of utilitarianism. As such,
it potentially conflicts with the principles of
‘maximin’ and egalitarianism (however defined).
The group most able to benefit from healthcare
per unit cost will not necessarily be the worst-off;
inequalities in health between individuals and/or
groups may be increased as a result of seeking to
maximise health gain. Thus, in general terms,
health maximisation may conflict with broad
theories of justice.

Specific criticisms of health maximisation
The health maximisation decision rule has been
severely criticised on grounds of fairness in
healthcare decision-making. It has been argued
that health maximisation is ageist and that it can
also be sexist and racist.80,81 However, this has
been disputed by other authors.82,83 Since the
application of the principle of health maximisa-
tion would systematically favour those with longer
life-expectancy (all other things being equal), it
is possible that young people, women rather
than men, and certain ethnic groups would be
favoured. Hence the charges of ageism, sexism
and racism. The counter-argument has been that
this would not be ageism, sexism or racism, since
the grounds for discrimination are not age, sex or
race, but health gain per unit cost. But whether or
not health maximisation is ageist, sexist and racist,
what still remains is the question of whether it
is fair to allocate resources to those most able
to benefit. Concern has also been raised in this
regard for the prospects for disabled people who,
all other things being equal, would seem to be less
able to benefit from treatment, since the level
of health to which they can be returned is likely
to be lower according to health status measures.
Harris80 argued that rationing in favour of those
most able to benefit imposed the possibility of a
“double jeopardy” on certain unfortunate individ-
uals. For example, not only have disabled people
suffered the misfortune of being disabled, but
then, when requiring healthcare, they find them-
selves less able to benefit than others on account
of the pre-existing disability. Again, however,
Harris’s view that this is inequitable has been
disputed.84–86
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Kappel and Sandoe,82 Lockwood83 and Williams69

have argued that the application of QALY maximi-
sation may actually discriminate unfairly against
the interests of younger people, rather than older
people. This would occur when an intervention
generates greater benefit per unit cost in older
than in younger people. They object to this distri-
butional implication on the basis of the fair-
innings argument (see page 12 for an outline of
this argument). We discuss in detail arguments
concerning the role of age in fair rationing later in
this chapter (see pages 23–28).

Culyer and Wagstaff67 have analysed the distributive
implications of various competing definitions of
need. Their discussion highlights how health
maximisation would not necessarily lead to the
treatment of those whose health status, or prog-
nosis without treatment, is most severe. This
distributional implication is likely to be regarded
by many as an equity problem. A cost-effectiveness
league table may give higher ranking to an inter-
vention that provides relatively small benefits to
only moderately ill people than to an intervention
that provides large benefits to severely ill people.
An example of this is given by Hadorn71 – the State
of Oregon’s draft priority list, based on cost-effec-
tiveness analysis, gave a higher ranking to tooth
capping than to surgery for ectopic pregnancy.

Distributional implications of health
maximisation and public opinion
Surveys of public opinion have revealed that
people may in many circumstances disagree with
the distributional implications of health maximisa-
tion. These surveys are reviewed and discussed in
later sections of this report. They have revealed,
for example, that people might prefer to choose
an intervention which allows the treatment of a
greater number of people than the intervention
which maximises health gain. This was found in
studies by Nord and co-workers87 and Ubel and
co-workers.88 As already noted, people would seem
to have preferences related to age that are not
consistent with health maximisation. There is also
evidence (see pages 21–23) that people will in
some circumstances prefer a more equal distribu-
tion of health between individuals, or groups in
society, even if this means some sacrifice in the
overall health of society.

In summary, there are number of distributional
implications of current methods of economic
evaluation. To the extent that economic evaluation
favours those with greater capacity to benefit, it
may systematically discriminate to the advantage
of certain groups and against others; it may on

occasion discriminate against an individual or
group who nevertheless suffers from more severe
illness and in favour of an individual or group with
less severe illness; it tends to neglect, or may even
act to exacerbate, inequalities in health between
individuals or groups in society. But whether or not
a particular distributional implication arising from
the use of economic evaluation is fair or not will
depend on the view of equity adopted.

The decision rules of cost-effectiveness
analysis
In order to achieve an optimal allocation of
resources, cost-effectiveness analysis has to be
applied on the basis of the following decision
rules:49

• a decision-maker is faced with a number of
independent healthcare programmes plus
clusters of mutually exclusive programmes

• dominated programmes are excluded within
clusters (by straight or extended dominance)

• programmes are ranked in terms of their
cost-effectiveness ratio (from the lowest to the
highest) and selected until the budget is
exhausted

• alternatively, a standard price per effectiveness
unit can be set and all programmes with a lower
cost-effectiveness ratio implemented.

However, it has been pointed out that these
decision rules may lead to an optimal allocation
of resources only if two key assumptions hold:89

programmes must be perfectly divisible, and there
must be constant returns to scale. These assump-
tions are unlikely to hold in many healthcare
resource allocation problems.

Despite being widely open to criticism, the decision
rules of cost-effectiveness analysis do not appear to
have any systematic distributional effects, with the
exception of discrimination against interventions
presenting high cost-effectiveness ratios due to the
impossibility of exploiting economies of scale in
their production. Examples may include interven-
tions for orphan diseases or interventions aimed at
geographical areas with a low population density.

A further undesirable distributional effect of
the decision rules of cost-effectiveness analysis,
arising in particular when this is based on decision
analysis, which typically weights health outcomes by
the probability that these may occur and neglects
the risk attitudes of the individuals concerned, is
that significantly adverse outcomes would appear
tiny when they statistically occur with a low
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probability. This might, for instance, systematically
underestimate the value of potentially life-saving
interventions (when the baseline risk of death is
relatively small) compared to other interventions,
thus contradicting the equity principle described
on page 12 as the ‘rule of rescue’.

The equity–efficiency trade-off in
health and healthcare
In this section we consider the ‘equity–efficiency’
trade-off as a framework for the incorporation
of equity within economic evaluation. Empirical
studies of the views of people towards health maxi-
misation and studies of the equity–efficiency trade-
off are reviewed.

Conceptual arguments
The equity–efficiency trade-off has been proposed
as a framework for the consideration of equity in
the allocation of healthcare resources.69,90,91 This
approach is based on modern welfare economics,
in which there are two dimensions to social
welfare: efficiency and equity. In the equity–effi-
ciency trade-off literature, equity is mainly defined
as ‘equality’.

As an approach to dealing with equity, the
equity–efficiency trade-off has two aspects: one
normative, the other descriptive. The normative
aspect is the proposition that the desirability from
a social point of view of distribution of welfare
is a function of both the total welfare and the
distribution of this welfare between people. The
descriptive aspect is the proposition that making a
trade-off between equity and efficiency when asked
to make distributive judgements, is something
that people just do. They would not, for example,
apply a principle such as maximin or utilitarianism.
They rather act to strike a balance, according
to their preferences, between two desirable, but
conflicting, objectives. How this balance is achieved
is determined by each individual. The resulting
social ranking of different programmes will, there-
fore, depend on the preferences of the person,
or group of people, sitting in judgement. The
preference for equity is characterised as ‘inequality
aversion’. Thus, despite having an aversion to
inequality, a society may accept an increase in
inequality, for example, in life-expectancy between
social classes, in return for a compensating
increase in the overall life-expectancy of the
community. Conversely, a society may accept a
decrease in overall life-expectancy in return for
greater equality between social classes.

The equity–efficiency trade-off in the health
economics literature
Wagstaff90 argued that the equity–efficiency trade-
off has both theoretical appeal and practical appli-
cability. He discusses various concepts of equity
(equal treatment for equal need, equality of access,
equality of health, equity as choice) and assesses
each against a three-point criterion:

• Can the definition of equity provide a basis
for determining an equitable allocation of
resources?

• If so, is there a conflict between equity and
efficiency?

• If there is a conflict, can the definition of equity
be captured simply by weighting QALYs appro-
priately in the objective function?

He argues that equality in health is the only prin-
ciple on offer that provides a clear definition of
equity. However, the pursuit of equality at any cost
in terms of efficiency would be undesirable. He
suggests retaining the concern for equality, but
balancing this against efficiency. Thus, this
approach, if it captures our views on equity, could
be a way of retaining but modifying QALY maximi-
sation to incorporate equity.

Dolan91 develops more formally the approach
described by Wagstaff. He develops the theory
of the health-related social-welfare function
(HRSWF). These social-welfare functions are
defined in relation to what Dolan calls ‘health-
related social welfare’. We find in a footnote that
it is the distribution of health-related utility rather
than health itself that Dolan sees as the ultimate
outcome at stake in a HRSWF. He explains:

Although many authors define the social-welfare
function over the utility space generally, because the
concern here is with health-related utility, for consis-
tency the term ‘health-related’ social-welfare function
will be used throughout this paper [our italics].

Dolan offers QALYs as a measure of this health-
related utility.

There are a variety of possible HRSWFs. One
of these incorporates a trade-off between equity
and efficiency in which the choice between
alternative distributions of health across society is
made in order to strike a balance between these
two objectives. Alternative HRSWFs include, for
example, the Rawlsian HRSWF and the utilitarian
HRSWF. Under the Rawlsian HRSWF, the choice
between alternative distributions of health across
society is made in order to maximise the health
of the least healthy individual or group. Under a
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utilitarian HRSWF, the choice between alternative
distributions of health across society is made in
order to maximise the health of the entire society.
It is up to empirical work to reveal which of the
possible HRSWFs represents the views of the
population.

Williams69 proposes the ‘fair-innings’ argument to
support incorporating a concern for equality into
cost-effectiveness analysis. He suggests eliciting
weights from members of the public to reflect the
extent to which people are prepared to sacrifice
efficiency for improvements in equity. He demon-
strates how this might be done using hypothetical
values.

In summary, health economists have argued that a
concern for equality can be incorporated in cost-
effectiveness analysis through the application of
equity weights. The survey evidence regarding
whether people are willing to trade-off efficiency
for equality is reviewed below.

Weights for severity
The common belief that healthcare should be
distributed according to need is interpreted by
many to mean according to severity of pretreat-
ment condition. Severity of illness will receive
no weight under a health maximisation decision
rule: someone with moderate illness, but a
greater capacity to benefit per unit cost, would
be preferred to someone with more severe illness,
but a lower capacity to benefit per unit cost. But
‘severity’ needs to be defined in order to form the
basis for a valuable equity principle. Should it be
measured in terms of present health status or
include past and/or future expected health? Nord
and co-workers68 define severity as expected utility
in the absence of treatment, where expected utility
is measured by expected QALYs. This view takes
prognosis into account, as well as immediate
health status, when assessing severity. Nord and
co-workers68 suggest taking account of severity via
weighting the cost-effectiveness ratio.

Empirical evidence
Here we present the methods and results of
two types of empirical study: studies which have
investigated whether people use the principle of
health maximisation when asked to make hypo-
thetical rationing choices; and studies which have
quantified the weight placed on equity through
experiments aimed at demonstrating evidence
for or against a trade-off between equity and
efficiency.

Are people ‘health maximisers’?
A survey carried out in Norway by Nord92 asked
respondents to choose between two people, each
of whom was suffering from a life-threatening
condition, where one could be returned to full
health and the other to less than full health. The
sample consisted of workers at the National
Institute of Public Health in Oslo. Of the respon-
dents, 79% were not prepared to discriminate,
preferring that the two patients be treated in the
order in which they were admitted to hospital; 15%
only gave priority to the patient with the better
expected outcome. A second questionnaire asked
people to make a person trade-off. They were
asked to choose between two units, A and B. Unit A
would save 10 lives and return these people to full
health. Unit B would save lives, but these would be
at less than full health: “a life with moderate pain
and dependency on crutches for walking”. They
were asked how many people would need to be
saved in unit B to be equivalent to 10 lives saved
in unit A. A second version of this question was
given in which the benefits of treatment of patients
were purely in terms of quality of life. The results
of these person trade-off exercises were consistent
with the findings of the first questionnaire,
revealing a preference that expected health
outcome should not form a basis for
discrimination.

In an Australian survey of public views towards
a range of rationing decisions, Nord and co-
workers93 asked respondents whether they agreed
that among patients suffering equally, priority
should be given to those who would be helped
most from treatment. There was a slight majority
in favour (52.8% agreed; 47.2% disagreed).

In another Australian survey, Nord and co-
workers87 asked people to compare treatments
of different duration using the person trade-off
method. They were asked questions such as:
“Consider two projects, A and B. In project A, the
lives of 10 people could be extended for 10 years in
normal health. In project B, patients’ lives would
be extended for 20 years. How many patients
treated in project B would be equivalent to the
10 people treated in A?” The sample of volunteer
interviewees was drawn from respondents to a
larger survey of attitudes to healthcare rationing
amongst people in Melbourne, Australia. The
results indicated that people were willing to sacri-
fice a certain amount of health gain in order to
treat more people.

In a US study, Ubel and co-workers88 studied
attitudes towards equity and efficiency in choosing
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between two screening tests for cancer. One of
these tests was more effective and saved more lives.
But it was also more expensive. Given budget
constraints, the more effective test could not be
offered to everyone in the population who might
benefit. The selection of people to be offered the
more effective test would be made randomly.
The outcome was that 56% of prospective jurors
(members of the public), 53% of medical ethicists
and 41% of experts in medical decision-making
chose to offer the less effective test to the whole
population. In doing so, they were prepared to
sacrifice the 100 extra lives that would be saved
by offering the more effective test to half the
population.

Abellan-Perpinan and Pinto-Prades94 conducted
a study in Spain to test the extent to which
respondents used health state after treatment as
a reason for discrimination. They conducted two
experiments and found in both that there was
considerable support for not discriminating on the
basis of health potential. However, some support
was also found for discriminating on this basis. The
authors concluded that “… models that combine
efficiency and equity should clearly play a more
important role in priority setting”.

Weights to reflect the equity–efficiency trade-off
We describe here three empirical studies which
have sought to derive a measure of the trade-off
between equity and efficiency. Two of these studies
are from Sweden95,96 and one is from the UK.91 A
fourth study97 has investigated the equity–efficiency
trade-off in the context of choosing programmes
with different effects on equity between occupa-
tional groups. This work is described and discussed
later in this chapter (see pages 21–23).

Johannesson and Gerdtham95 asked 80 economics
students to choose between two societies, A and
B, which differed in terms of the distributions of
future health between two social groups. Society A
contained a greater average remaining lifetime
health, and society B contained a narrower distri-
bution of remaining health. The students were told
to imagine they would belong to one of these soci-
eties, but would only find out which once they had
chosen between them. They had a 50% chance
of belonging to either. The sample was randomly
divided to receive two versions of society A and
four versions of society B. The two versions of
society A allowed the relative inequality between
social groups 1 and 2 to vary. The four versions of
society B allowed the trade-off between equity and
efficiency to vary (this trade-off being the ratio of
the loss in QALYs in group 1 to the gain in QALYs

in group 2). The trade-off was allowed to vary
between 0 and 1. A statistical model was developed
to test two hypotheses:

• an increased marginal trade-off would decrease
the probability of choosing society A

• an increased inequality in society A will decrease
the probability of choosing A.

The outcome variable was the probability of
choosing society A. They also calculated the
median trade-off. The results were consistent with
the first hypothesis: as the gain in QALYs for group
2 in society B increased relative to the loss in
QALYs in group 1, the probability of choosing
B increased. The second hypothesis was not
supported by the data. The marginal trade-off was
0.45, meaning that those in the survey were willing
to sacrifice 1 QALY from group 1 (those better off
in terms of remaining lifetime health) to gain 0.45
QALYs in group 2.

Andersson and Lyttkens96 also used the ‘veil of
ignorance’ approach to design scenarios for their
survey of preferences for equity. They investigated
two issues: they looked for evidence to support
the equity–efficiency trade-off; and investigated
whether the theoretical difference between risk
(known probabilities) and uncertainty (unknown
probabilities) affected choice from behind a veil of
ignorance. The sample comprised 225 economics
students. The students were asked to choose
between two societies that each consisted of two
groups of people. The distributions of lifetime
health (measured in life-years) between group
1 (the fortunate) and group 2 (less fortunate)
differed between the two societies. In both societies
group 1 enjoyed greater life-expectancy than group
2, but in society B the fortunate lived a shorter life
than in society A and the unfortunate a longer life.
Half of the students were asked to choose from a
position of known probabilities, and half were to
choose from unknown probabilities. As in the study
by Johannesson and Gerdtham,95 the trade-off
between groups 1 and 2, and the inequality in
society A, were varied.

The results of the study showed no difference
between those who were given probabilities and
those that were left in uncertainty (the proportion
choosing society B was 73% among those not given
probabilities and 69% among those who were).
However, both the size of the trade-off and the
inequality in society A affected the responses. In a
statistical model with the probability of choosing
society B as the outcome measure, the trade-off was
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found to be highly significant and the inequality in
society A to be reasonably significant (p = 0.074).
The median marginal trade-off (the point at which
half of the students preferred society A and half
preferred society B) was 0.35 for the more equal
distribution and 0.11 for the more unequal
distribution.

Dolan91 has reported the results of a small pilot
study to investigate how people value health gain
in individuals with differing initial health states.
The sample consisted of 35 students, who were
asked to choose between treating individual i with
initial health status of 0.2 and an individual j with
initial health status of 0.4. Health gain from treat-
ment was fixed at 0.2 (health status after treatment
0.4) for individual i. Respondents were asked at
what level of health gain for individual j they
would be indifferent between treating i and j. The
responses showed that moving one person from
0.2 to 0.4 was equivalent to moving another person
from 0.4 to 0.8. This experiment also revealed
that some in the sample did not judge any level
of increased health gain to the more fortunate
person to be equal in value to a gain of 0.2 to the
less fortunate person.

Discussion
When interpreting and comparing survey results,
it is important to be aware of the influence on
responses of how questions are framed. However,
given the variety in the framing of the empirical
studies described above, some general conclusions
can nevertheless be drawn. It seems clear that the
principle of health maximisation is unlikely to
provide a universal principle commanding public
support in all circumstances. The findings of Nord
and co-workers92,93 and Abellan-Perpinan and
Pinto-Prades94 suggest significant opposition to
the simple application of health maximisation.
More convincing evidence of this was found from
the studies involving the possibility of trade-offs.
The person trade-offs reported by Nord and
co-workers87 and Ubel and co-workers88 revealed
that many respondents were willing to make
sacrifices in health gain in order to increase the
number of people that benefit from an interven-
tion. The studies by Johannesson and Gerdtham,95

Andersson and Lyttkens96 and Dolan91 were
designed to quantify the trade-off, should people
make one, between total health in a population,
or groups of individuals, and the distribution of
health between individuals. Each of these studies
found evidence of such a trade-off.

Both Swedish studies found choices to be sensitive
to the trade-off between health gain and the

degree of inequality between the two social
groups. Johannesson and Gerdtham95 estimated
a willingness to sacrifice 1 QALY from group 1
(those better off in terms of remaining lifetime
health) to gain 0.45 QALYs in group 2. This is
equivalent to a relative weight for health gains
in group 2 compared to group 1 of 2.2 (1/0.45).
Andersson and Lyttkens96 found choices to be
sensitive to the degree of inequality in society
A. When the distribution was more equal, the
trade-off implied a weight of 2.9 (1/0.35);
when inequality was greater, the implied weight
was 9 (1/0.11).

Dolan91 tested whether people would trade-off
health against equity when choosing between
two individuals who differ with respect to initial,
pretreatment health status. He found that the
health gain available to the person in the more
severe health state was valued twice as highly as
health gain in the person with less severe pre-
treatment health status.

In conclusion, these quantitative studies provide
evidence that people will, in certain contexts,
trade-off equity and efficiency, and that such
experiments might be used to derive equity
weights. We have evidence of trade-offs in four
contexts:

• when choosing between healthcare programmes
which differ with respect to overall health gain
and the numbers of people who benefit87,88

• when choosing between two groups which differ
with respect to remaining lifetime health95

• when choosing between groups which differ
with respect to total lifetime health96

• when choosing between two individuals with
differing pretreatment health status (severity).91

In terms of the HRSWFs discussed by Dolan91 (see
page 16) this evidence would seem to reject the
utilitarian and Rawlsian HRSWFs. Later in this
chapter (see pages 30–34) we consider further the
evidence from these quantitative studies when
discussing whether equity weights provide a way
forward for the incorporation of equity within
economic evaluation.

Equity weights and economic
evaluation

The concept of equity weighting
Equity weights provide a method for formally
incorporating concepts of fairness into economic
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analysis. The equity weights are numbers that
express the relative importance of the relevant
equity concepts. They thus represent the quantifi-
cation of abstract concepts in order to operational-
ise and utilise these concepts in formal analysis.

An equity weight in cost-effectiveness analysis
expresses the extent to which society is prepared to
sacrifice health gain in the pursuit of fairness. The
greater the equity weight, the more health gain a
society is willing to sacrifice to achieve improved
fairness. Therefore, the social preference between
various healthcare programmes will depend not
only on the magnitude of the equity weights, but
also on the relative cost-effectiveness of healthcare
programmes. The more efficient the less equitable
programmes are, the larger the equity weights will
have to be to secure a higher ranking for the more
equitable programmes.

An underlying assumption necessary to the devel-
opment and application of such weights is that the
concepts of equity and the concept of efficiency
can be traded off against each other. The applica-
tion of weights is thus used to effect a balancing of
conflicting, but commensurable, objectives when
making morally complex resource allocation deci-
sions. However, there may be constraints and limits
to this weighing-up process. For example, such a
constraint may be that all patient groups should be
offered at least some level of care (subject to that
care being effective), even if greater health gain
overall can be derived from denying certain groups
care. Thus the equitable distribution of healthcare
resources might be achieved through a mixture of
equity-based constraints and equity-weighted claims
where competing principles are to be traded off.

Sources of equity weights
Equity weights may be derived from two main
sources:

• the views of a (representative) sample of the
population

• the views of decision-makers.

The views of the population
The health economics literature has tended to
favour the views of a (representative) sample of the
population over the views of decision-makers. In an
investigation of the views of a population, experi-
ments are done using samples from the population
(ideally representative samples), in which the
respondents are asked to make choices designed
to reveal the extent to which they are willing to
make trade-offs between equity and efficiency, or
between numbers of people treated. There are a

small number of empirical studies of this type. This
initial work has indicated that people are willing to
make trade-offs between alternative principles.

A less rigorous application of this approach is
to base the weights on those implied by public
opinion surveys, rather than deriving them directly
through choice experiments. Where this method
is adopted, the actual numbers are assigned by
the analyst rather than derived directly from the
public. The age-weighting function used to weight
disability-adjusted life-years (DALYs) for the World
Development Report 1993111 was in part justified
by appeal to surveys of public opinion.98 DALY age
weights were based on the view that the health of
people at more productive times of life should be
weighted more highly than the health of people at
less productive times of life. This was supported
by reference to studies of public opinion, such as
those by Busschbach and co-workers99 and Lewis
and Charney.100

Expert or decision-maker opinion
There are two approaches to obtaining equity
weights from decision- or policy-makers:

• to elicit their preferences directly through some
kind of survey

• to infer their preferences through analysis of
past policy decisions.

We are aware of one empirical study to have
surveyed policy-makers for the purpose of deriving
weights. Lindholm and co-workers97 asked
politicians involved in the process of allocating
healthcare resources in Sweden to make choices
between hypothetical healthcare programmes, in
order to reveal whether, and to what extent, they
were prepared to trade-off efficiency for equity.

However, we are not aware of examples in the
health economics literature of attempts to infer
equity weights implicit within actual policy
decisions. Government policy statements may
provide a clue to determining government
objectives. But it might be possible to infer the
preferences of government through analysis of the
distribution of benefits and costs resulting from
government policy. It has even been suggested that
if enough choices are observed it might be possible
to reveal the precise preference patterns of
government. Basu101 has described various models
of government decision-making under which
distributional weights could be inferred. These
models differ in the extent to which government is
viewed as possessing ‘rationality’. The fully rational
government acts in accordance with well-defined
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objectives, unhindered by political compromise,
with full knowledge of the consequences of
alternative policy options, and has the ability to
implement policy in accordance with its objectives.
However, objectives may be unclear and power may
be diffused such that there are unintended effects.
In addition, the evaluation of options is costly.
Thus, attempting to infer the preferences of
government and other health policy decision-
makers (Health Authorities) is a complex
undertaking likely to raise questions as much
as provide answers. The absence of analyses of
governmental health policy decisions may be due
to difficulties related to identifying the effects of
policy, dealing with multiple decision-makers and
knowing whether the effects of policy decisions are
in fact intended.

How equity weights are applied
Under traditional cost-effectiveness analysis, health
gains are weighted equally, irrespective of to whom
they accrue. For example, one QALY is valued as
one QALY, irrespective of characteristics such as
health status, age, ethnicity or social class, that
might be relevant to equity. The application of
equity weights implies weighting health gains
differently, depending on the (equity relevant)
characteristics of the recipients. Equity weights
would be applied as an adjustment factor to a
cardinal measure of health gain to take account
of such characteristics. The resource allocation
task is then to maximise the equity-weighted sum
of health gains. Such a process of adjustment may
influence resource allocation based on economic
evaluation by changing the ranking of cost-effec-
tiveness ratios in a league table (indeed, equity
weighting would be redundant if the ranking of
cost-effectiveness ratios remained unchanged after
the application of equity weights).

Equity across social groups with
different levels of health

Conceptual arguments
A limited health economics literature has developed
around the issue of equity weighting on the basis of
social categories such as social class.69,97,102–104 Two
important questions in relation to this issue are:

• Inequity in terms of what?
• Inequity between whom?

In answer to the first of these questions, Lindholm
and co-workers97,103,104 and Williams69 consider that
it is inequality in health that should be the focus of

equity weighting in healthcare. This perspective on
equity considers the distribution of health across
(subgroups of) the population. The objective of
equity weighting is to correct for unacceptable
inequalities in health that might exist between
various social groups. The development and
application of weights on such a basis would imply
that an individual’s claim on healthcare resources
might be increased or decreased depending on the
relative health experience of the social group(s) to
which that person belongs.

However, Le Grand102 has discussed the possibility
that it might be inequality in non-health factors,
such as economic or political position in society,
which should be the basis for equity weighting in
healthcare, rather than inequality in health. He
asks:

… might equity require that health care for the poor,
for ethnic minorities or for women, for instance, be
given priority over health care for the better off, for
the white population or for males – on the grounds
that this offered them some compensation for their
disadvantage?102

In principle a weighting scheme might be devel-
oped that gives greater weight to units of health
gain in disadvantaged individuals than to units of
health gain possible in people from more privi-
leged positions in society.

In terms of the second question (Inequity between
whom?), relevant social groups might include, for
example, socio-economic classes, ethnic groups,
men and women, and behavioural risk groups
(e.g. smokers and non-smokers). Williams69 has
suggested that social class might be one basis for
the development of weights to reflect equity
considerations. Recent research in the UK has
shown a social-class gradient in health, where
those in higher social classes enjoy greater life-
expectancy than those from lower classes.105

Williams suggests that this is an unfairness which
might be a basis for the derivation of equity
weights. Inequality in health between occupational
groups has also formed the basis for an empirical
study to derive equity weights (Lindholm and co-
workers97 derived a quantitative measure of the
weight placed on equity between blue- and white-
collar workers by politicians in Sweden).

Empirical evidence
In this section we review results from surveys of
public views of how characteristics such as sex,
ethnicity and social class should be taken into
account when setting healthcare priorities. Only
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one study97 provides a quantitative assessment of
the weight given to equity.

Charney and co-workers106 asked respondents to
make choices for life-saving treatment between
people on the basis of occupational status, marital
status, sex and lifestyle. They found that approxi-
mately 50% of their study subjects were prepared
to prioritise healthcare on the basis of occupa-
tional group. When choosing between an
unemployed and an employed person for life-
saving treatment: 33.1% favoured priority to the
employed person and 15.6% the unemployed
person (the rest expressed no preference); 21.5%
favoured a director over an unskilled worker versus
28.5% the unskilled worker over a director; and
34.5% favoured saving a teacher to a lorry driver,
while 15.2% preferred the lorry driver. There were
clear majorities in favour of prioritising married
people over non-married and those with healthy
lifestyles over those with less healthy lifestyles
(smokers versus non-smokers, high alcohol versus
low alcohol, poor diet versus inherited risk). A
majority gave equal priority to men and women.
Amongst those that did choose, there was a prefer-
ence for women.

Bowling107 reported that 42% of respondents
(from a representative sample of the UK popula-
tion) either agreed or strongly agreed that lower
priority should be given to those that contribute to
their illness through smoking, obesity or excessive
drinking.

Dolan and co-workers108 report the results of a
focus-group study that took place in North York-
shire involving 60 subjects. Views were tested prior
to and after discussion. Respondents were asked
to indicate whether a particular group should have
‘much more’, ‘more’, ‘the same’, ‘less’ or ‘much
less’ priority than others. The following results
represent views after discussion. Concerning socio-
economic status, those who expressed priority did
so for poorer people (e.g. 23% gave lower priority
to the rich, 0% higher priority; 8% favoured higher
priority for those with low education versus 2%
who gave lower priority). Concerning lifestyle,
those who expressed priority favoured lower
priority for smokers, heavy drinkers, people with
unhealthy diets, those who rarely exercise and
illegal drug users (the latter were given lower
priority status by 43% of study participants).
However, in each of these cases, more than 50%
expressed no priority. There was negligible desire
to prioritise on the basis of sex, whether a person
was white or not, or marital status. Finally, 35%
favoured higher priority to the disabled.

Kneeshaw109 reviewed a number of UK surveys of
attitudes to rationing. He cites a Gallup survey
conducted in June 1994 in which people were
asked who should go to the back of the queue for
hospital treatment (cited in New,110 Table 5.9). The
majority of respondents were against de-prioritising
on the basis of smoking, heavy drinking,
bodyweight or overwork. A second Gallup poll in
August 1994 (cited in New,110 Table 5.9) asked a
similar question and found a closer outcome: 41%
agreed, 49% disagreed. An Office of Population
Census and Statistics survey (also cited in New,110

Table 5.9) found a similar result: 42% agreed that
those who contribute to their own illness should
have lower priority; 43% disagreed.

Lindholm and co-workers103 have reported the
methods and results of a pilot study in which politi-
cians responsible for healthcare in the Swedish
county of Alvsborg were sent questionnaires asking
them to choose between hypothetical programmes
aimed at reducing risks of death from myocardial
infarction. Two social groups were defined: blue-
and white-collar workers. Health was measured in
terms of prevented deaths. The first programme
saved more lives overall (100) but made no change
to equity (blue-collar workers remained with a
death rate from myocardial infarction 50% higher
than that of white-collar workers); the second
programme improved equity between blue- and
white-collar workers by equalising their death rates
from myocardial infarction, but saved only 90 lives
overall. The survey was sent to 68 people. In total
76% responded. Overall, 15 gave priority to the
more efficient programme, 27 gave priority to the
more equitable programme and six were indif-
ferent. However, specific equity weights were not
derived.

Lindholm and co-workers97 have reported a study
to derive a quantitative assessment of equity. A
questionnaire was mailed to politicians responsible
for healthcare in 10 counties; 449 questionnaires
were returned. The politicians were given the same
scenario used in Lindholm and co-workers103 and
were asked to choose between a health maximisa-
tion programme and one of three randomly
assigned equity programmes. These equity pro-
grammes varied in the sacrifice of lives saved in the
white-collar workers necessary to reach equality in
death rates between the white- and blue-collar
workers.

The results showed that as the sacrifice of effi-
ciency increased so did the proportion of survey
participants preferring the more efficient
programme. It was estimated (through linear
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interpolation) that the median willingness to sacri-
fice efficiency for equity was 15% of health gains.
They defined a measure E of inequality aversion as
the ratio of an equal distribution of health to an
unequal distribution of health with a higher mean,
where society is indifferent between the two distri-
butions. They presented a formula for equity-
adjusted years of life saved:

EYLS = YLS[E + (1 – E)g]

where EYLS is the equity-adjusted years of life
saved, YLS is the years of life saved, E is a measure
of inequity aversion (E = 1, no inequity aversion;
E < 1, inequity aversion), and g is a measure of
the extent to which equality is achieved (i.e the
percentage reduction in relative risk between the
two groups).

Suggested equity weights
We discuss here what kinds of weights, if any,
are supported by the empirical studies described
above. The discussion is in two parts: first, we
consider weights relating to socio-economic status;
and, secondly, we look at weights relating to
lifestyle choices.

Socio-economic status
Charny and co-workers106 found that roughly half
their sample were prepared to make rationing
choices for life-saving treatment based on occupa-
tional status. However, it seems unlikely that this
was based on a concern for the distribution of
health. The study design did not make respondents
aware of health differences between occupational
groups. It is therefore likely that judgements were
made on the basis of perceived social value of alter-
native occupations, rather than notions of equity in
relation to health inequality. However, it indicates
that considerations of productivity might be
important to many people when making rationing
judgements. In contrast, Dolan and co-workers108

found less of a preference for prioritising on the
basis of socio-economic status. This difference is
likely to be accounted for by differences in study
methodology, in the characteristics of respondents
and the way in which questions were framed. In
particular, the questions posed by Charney and
co-workers106 were more demanding in that they
required a life or death decision be made between
people from specific occupations, rather than a
broad statement of preference for one group
compared to another.

Do these studies suggest a particular pattern of
weights? It is not clear from these studies what
motivated those who were willing to prioritise on

the basis of socio-economic status. Where a
preference was expressed for the person with lower
socio-economic status, was this based on attitudes
towards health inequalities or general socio-
economic inequality? To what extent are answers
based on judgements about productivity and value
to society? How did respondents perceive the
socio-economic status of different occupations,
or their relative health status? These two studies
were not designed to be able to provide such
evidence. They are preliminary investigations of
public preferences.

However, the two Swedish studies investigated
more closely the issue of equity between socio-
economic groups with differences in health.
Extending their earlier study, Lindholm and
co-workers97 offered a choice of equity programmes
to their respondents, each requiring a different
level of sacrifice of overall health gain. They found
that as the sacrifice of efficiency increased the
proportion preferring the more equitable pro-
gramme decreased. This study supports equity
weights in favour of blue-collar workers with lower
health status than those in higher socio-economic
groups. However, it is a Swedish study, and there-
fore is not necessarily applicable to the UK.

Lifestyle
There is currently no empirical study which has
been designed to quantify the extent to which
the general public may wish to prioritise (or de-
prioritise) those who follow particular lifestyles.
The attitude surveys report a mixed picture.107–109

However, overall, the balance of these surveys
suggests that most people would not support
prioritisation on the basis of risk behaviour such
as smoking or heavy drinking.

In conclusion, these studies have focused on
whether there is a basis in public opinion for
rationing healthcare based on factors such as socio-
economic status and lifestyle choices. It is not clear
from these studies what principles people might be
applying when making their choices. Variation in
design makes comparison between studies difficult.
Only one study has quantified preferences in this
area, and this work was not based on a UK sample.
There is currently no evidence to support equity
weighting of this type in the UK.

Equity across age groups

The issue of how a person’s age ought to be treated
in making choices between people in distributing
scarce healthcare resources forms a prominent
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debate within the literature. Radically opposing
views have been expressed on the appropriate
role of age in making a fair allocation of scarce
healthcare resources. In this section we review the
various bases on which age-related priority setting
might be justified, and discuss the arguments
advanced in defence of each. We then review
surveys of public opinion in relation to the role
of age in setting priorities for healthcare, and ask
what basis exists for the application of age-related
weights.

Conceptual arguments
Three arguments might be made for valuing
unequally health gains to people of different ages
when making resource allocation decisions. Below
we discuss these arguments and the results of
some surveys of public opinion of how age should
influence the value of health gains. In particular
we review studies that have quantified the extent
to which the public might judge health at some
ages to be more or less valuable than health at
other ages.

People value their own health differently at
different ages
According to this view, the value of health varies
with age because being healthy happens to be
more valuable to a person at certain times of life
than at others. It has been suggested that when
first starting education as a child it is especially
important to be healthy. This might be because
this is a crucial time that affects future develop-
ment and opportunities for a person. Others
have suggested that becoming a parent of young
children is a similarly important time of life. Less
valuable times might include stages nearer the end
of life.

The debate
Some have argued that the value of being healthy
to an individual varies with the age of that indi-
vidual. For instance, Kappel and Sandoe82 argue
that the value of health at a particular time of life
depends on the ‘life-plans’ of individuals. On this
view, the utility of health depends on the extent to
which people need health to achieve their aims
and goals. If older people have achieved most of
their aims and goals, the utility to them of health is
diminished. In contrast, if a younger person is in
the process of fulfilling important, high utility
activities (e.g. establishing a career), health will be
valued more highly. In general terms, it seems
plausible that to be unable to walk at, for example,
the age of 25 years is worse for someone’s utility
than being unable to walk when 75 years old. If
QALYs are intended to capture utility, then they

might need to be adjusted to incorporate a prefer-
ence for health that is related to time of life.
However, Kappel and Sandoe add the proviso that
it is not always the case that the value of health will
necessarily be higher to the younger individual.
They write: “And if old people start to expect more
from life the health-states needed to fulfil these
expectations will also become more useful”.

Harris,80 on the other hand, has argued against
using personal preferences as a basis for distrib-
uting resources between people. He says that the
fact that people may prefer something (e.g. good
health status at one time in life rather than at
another) does not imply that this preference
should be used to make allocative decisions
between people. The fact that an individual might
prefer to be healthy when aged 25 than when aged
75 does not imply that he or she is committed to
the view that the health of the 25 year old is of
greater social value than the health of the 75 year
old. Harris is here implicitly drawing upon the
distinction between efficiency, as the maximisation
of utility, and equity.

A person’s health has value to others in society
that varies with a person’s age
The value of a person’s health to other people in
society might be considered to be greater at certain
times of life than at others. For example, the health
of parents is important to the development of
children; the health of those who are economically
active is valuable to the whole of society. By impli-
cation, the health of those without dependants
or those who are not economically active may
be less valuable to others in society. Thus, there
is a case in terms of wider social benefits for the
prioritisation of the health of people at ages when
they are likely to be of relatively high value to
society (e.g. when in the role of parent or in
employment).

The debate
It has been argued that each person’s productivity
and value to others in society (either to their
immediate family or to wider society) might be a
function of age, where this value begins at zero,
rises to its highest point during adulthood and falls
in old age. This pattern is intended to reflect how
each person’s contribution to the welfare of others
changes through life, beginning with dependency
on others in early life through to independence
and support of others during adulthood, and
returning to dependency again in later life.

The calculation of DALYs used by the World
Bank111 incorporated an adjustment for this aspect
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of the value of health. Murray and Acharya98 write
in defence of this age weighting of the DALY:
“Even if every year of life has the same intrinsic
value to the individual, we may be ‘induced’ to
attach greater importance to years of productive
adult life.” They go on to argue that, in general, we
require support as children and may require care
again near the end of life. As adults, however, we
are likely to be needed to support others, both
economically and emotionally. They conclude:
“The well being of some age groups, we argue, is
instrumental in making society flourish; therefore
collectively we may be more concerned with
improving health status for individuals in these
groups.”

Murray and Acharya are here proposing that non-
health benefits to others should be used to help
set healthcare priorities. But should impacts on
the lives of others (e.g. on dependants) determine
treatment priorities between people in need of
healthcare? Such impacts have been called ‘side-
effects’.112 One concern of including side-effects
is how to confine them solely to divisions of the
population according to age. The extra benefits
of one person’s health over another’s might be
invoked as an argument to support priority setting
on the basis of other characteristics, such as
income, social class or education. Murray and
Acharya are aware of this implication. They
respond by arguing that age does not discriminate
between the lives of different people, but rather
between periods of the life cycle of each individual.
In contrast, characteristics such as income discrimi-
nate between individuals. A counter-argument to
this, that we are not in fact the same person at
different stages of our lives, is discussed by Parfit.113

Equity in health means equality in lifetime
health
Those who are older have enjoyed more healthy
lifetime than those who are younger. Therefore, it
could be considered unjust to value gains in health
to older people equally with gains in health to
younger people, since the inequality in lifetime
health enjoyed by older and younger people would
only increase. Since we should aim at equality in
lifetime health, health gains to the young should
be valued differently from health gains to the old.

The debate
There has been, and there still is, a lively debate
about the implications of age as an equity dimension
in the allocation of healthcare resources. The prin-
ciple of QALY maximisation has been criticised for
discriminating unfairly against both the old and the
young. In this section we describe these arguments.

Harris80 argues that QALY maximisation is ‘ageist’
on the basis that it implies unfair discrimination
against older people. He makes an argument from
the principle of equality. This requires that people
are treated with equal concern and respect, which
implies treating all people’s fundamental interests
equally. Each individual who faces death if denied
treatment, and who wishes to go on living, has an
equal moral claim because each faces losing the
rest of their life. Harris argued that the QALY
calculation will tend to favour younger people
since they have a greater life-expectancy, and
consequently will violate the principle of equality.

Others have argued that, contrary to being ageist
in the sense of discriminating unfairly against the
interests of older people, QALY maximisation may
in fact discriminate unfairly against the young. This
argument is also made from a principle of equality.
This principle is the view that equity in health
implies equality in age at death (or, perhaps more
precisely, equality in lifetime health) (see, e.g.,
Lockwood,83 Kappel and Sandoe82 and Williams69).
The argument is as follows: QALY maximisation
has the potential to favour the young or the old (it
depends on relative capacity to benefit per unit
cost). On the assumption that older people have
enjoyed more healthy years of life than those
younger than them, then favouring the old, where
they have higher health gains per unit cost, would
only tend towards increasing this inequality. There-
fore, QALY maximisation has the potential to
discriminate unfairly against the interests of the
young. This view, that the young should be priori-
tised in order to, as far as possible, equalise total
lifetime health, has been called egalitarian ageism.87

Empirical evidence
Here we consider evidence in relation to what
people in general think about the role of age in
determining priorities for healthcare. We briefly
summarise the key results of the surveys we were
able to retrieve. The implications of these studies
for equity weighting will be discussed in the
following section.

Williams114 was interested in the value to individ-
uals of health at different ages. He analysed
responses from 377 people to a section of the York
Health Evaluation Survey conducted in 1985, and
found that the life stages ‘when bringing up chil-
dren’ and ‘as infants’ were classified as the most
important by respondents asked to rank ten life
stages in order of importance (these categories
received 32.9% and 27.3% of the first-place
ranking).
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Bowling107 conducted an interview survey of a
random sample of the UK population. Participants
were asked to rank 12 healthcare programmes
in order of priority. People tended to give highest
priority to ‘treatments for children with life-
threatening illnesses’ and lowest rank to ‘treatment
for people aged 75 and over with life-threatening
illness’.

In contrast, Nord and co-workers,93 in an Austra-
lian survey, found quite a strong level of support
for non-discrimination on the basis of age. When
choosing who should receive life-saving treatment,
the young or the old, 41.9% favoured equal
priority, 40.5% less priority to the very old and
17.6% favoured priority to the young. For treat-
ments to improve quality of life, 75.6% gave equal
priority to young and old, 21.5% favoured the
young, and 2.9% the old. Finally, when choosing
between a young child and a newborn, 54.7% gave
equal priority, 44.2% favoured the young child and
1.2% the newborn.

Other studies have required respondents to make
direct rationing decisions between people of
different ages. Lewis and Charny100 asked respon-
dents (721 people selected randomly from the
electoral register for Cardiff) to make three
choices over to whom to give life-saving treatment.
They found a preference for a 5 year old over a
70 year old (a ratio of 84:1 of respondents who
expressed a preference), a 35 year old over a 60
year old (a ratio of 14:1) and an 8 year old over a
2 year old (a ratio of 5:3).

In a Dutch study, Busschbach and co-workers99

interviewed study subjects about whom to prioritise
for treatment to improve quality of life. Choices
were required between people at the ages of 5, 10,
35, 60 and 70 years. Total lifetime health for each
hypothetical person would be the same, but the
age at which they would experience ill-health was
not. Thus the experiment aimed to elicit the value
of health at different ages. In general, the results
showed health to be preferred when younger. The
exception to this was the finding that health at age
10 was valued more highly than health at age 5.
The weights were 1.2, 1.5, 1.0, 0.7 and 0.7 for ages
5, 10, 35, 60 and 70 years, respectively (as cited in
Tsuchiya115).

Cropper and co-workers116 carried out a telephone
survey of nearly 800 people in the USA to investi-
gate preferences for saving the lives of people of
different ages. They used the person trade-off
method to elicit values for saving lives of people
aged 20, 30, 40 and 60 years. The number of life-

years gained was allowed to vary. They found
that people placed more weight on young people
than that accounted for by longer life-expectancy.
Saving one 30 year old, one 20 year old and one
40 year old was equivalent to saving eleven, eight
and seven 60 year olds, respectively. The implied
weights are 0.7, 1.0, 0.6 and 0.1 for ages 20, 30, 40
and 60 years, respectively.

Nord and co-workers87 conducted interviews in
which respondents were asked to make choices
between treatment programmes (both life
extending and health improving) for people in
four different age groups (10, 20, 60 and 80 years
old) using the person trade-off method. The study
subjects were 176 volunteers who had already
taken part in a larger postal survey. Health gains
were equalised between the age groups. The study
took place in Australia. The results showed that
the younger groups were preferred to the older
patient groups. The weightings for ages 10, 20, 60
and 80 years were 1.1, 1.0, 0.4 and 0.1, respec-
tively. These weights were approximately the same
for both life-extending and health-improving
treatments.

Johannesson and Johansson,117 in a Swedish study,
asked people to choose between an older person
(50 or 70 years old) and a younger person (30
years old) when both required life-saving treat-
ment, but only one could be treated. Equity
weights were derived for lives saved, life-years
gained and QALYs gained. The weights were
calculated undiscounted and discounted at 5%.
The weights (undiscounted) for lives saved at the
ages of 30, 50 and 70 years were 1.0, 0.13 and 0.02,
respectively. For life-years gained, the weights were
approximately the same (1.0, 0.22 and 0.1, respec-
tively). The weights for QALYs gained were
virtually identical to those for life-years gained.

The review by Tsuchiya115 has reported two
Japanese studies to have investigated age-related
preferences. Tamura and co-workers118 found the
majority of respondents to a postal survey gave
priority to the younger person when asked who
should receive emergency treatment first. They
were asked to make the following comparisons: 20
versus 60; 20 versus 80, 5 versus 0, 60 versus 80 and
5 versus 20 years. Tsuchiya119 carried out a similar
experiment to Busschbach and co-workers.99

Younger respondents generated the following
weights for the ages 5, 10, 35, 60 and 70 years: 1.8,
1.6, 1.0, 0.5 and 0.6, respectively. The weights from
older respondents were 0.6, 0.8, 1.0, 0.5 and 0.3,
respectively.
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Suggested equity weights
Weights for personal value and productivity
The first two views outlined above have been
described as supporting ‘efficiency-based’, rather
than ‘equity-based’, age weighting.115 This is because
the concern is with the total sum of value produced
by healthcare, rather than the impact of healthcare
on the distribution of health. This value might be
based on an individual’s assessment of the value of
being healthy at different ages in terms of personal
benefits to be derived from health. It might also be
based on the increased value to society derived from
the health of its most productive members. Setting
priorities for treatment on the basis of a relationship
between a person’s productivity and age, has been
called productivity ageism.115

Do people hold ‘efficiency-based’ preferences in
relation to age?
The studies by Williams114 and Busschbach and
co-workers99 provide the most direct evidence for
these types of preferences. Williams asked people
to consider specifically the value of health at
different stages in life. In this way the study tried to
focus the respondents on the value of health and
to avoid distributional judgements. Busschbach
and co-workers99 designed an experiment which
would elicit specifically the types of preferences
related to personal and social value. This was
achieved by equalising the amount of lifetime
health experienced by each hypothetical person in
the experiment, to remove equity considerations. A
pattern of weights was found, in which the value of
health increased through childhood, hit a peak at
some point and declined into middle and older
age. Exactly where it might peak was not deter-
mined. The preference of this sample for health at
age 35 years over health at age 60 years is consis-
tent with productivity ageism. However, the health
of a 10 year old was preferred to that of a 35 year
old, indicating that perhaps the study subjects
judged that health is of greater benefit to a person
at age 10 years than at age 35 years. Considerations
of productivity were thus not the only factor
brought to bear on choices.

Further evidence from the studies reviewed
supports both these findings. Lewis and Charney100

also found that the health of older children was
preferred to the health of very young children.
Cropper and co-workers116 found evidence
consistent with discrimination on the basis of
productivity: in their study, the health of a 30 year
old was given more value than that of a 20 year old.

These results suggest that at least some people
hold preferences for setting priorities between

people of different ages on the basis of assessments
of individual value of health and productivity.

Weights for equity
The discussion of equity in relation to age suggests
two, but conflicting, types of age weights. If one
agrees with Harris’s conclusions80 that QALY
maximisation discriminates unfairly against older
people, yet does not want to reject completely a
role for capacity to benefit, one could propose a
system of weights to improve the cost-effectiveness
ratios associated with treating older people (and
perhaps other groups that may tend to have a
lower capacity to benefit). Harris himself does not
propose such weights (since he himself rejects
measures of health as a basis for priority setting)
and no empirical attempts have yet been made
to derive any on this basis. A second basis for age
weighting for equity is to reflect a concern for
equality in lifetime health. Such weights are
proposed in Williams69 as a means of reflecting
an aversion society might feel to this type of
inequality.

Do the empirical studies indicate that people
support one or other view of equity? Are the
age weights derived suitable for equity-based age
weighting in cost-effectiveness analysis? In general,
the results from the studies of public opinion
would seem to go against Harris’s view of non-
discrimination on the basis of age. Bowling found
that treatments to save the lives of children
received top priority, whereas lowest rank was given
to life-saving treatment for those aged over 75
years. Lewis and Charny100 compared people closer
in age, finding a preference for a 35 year old over
a 60 year old. The more quantitative studies also
revealed a willingness to prioritise treatment on the
basis of age. Quite large differences in weights were
found between young adults of working age and
older people. For example, Johannesson and
Johansson117 found weights of 1.0 and 0.1 for a 30
year old and a 70 year old, respectively; Cropper
and co-workers99 found a weight of 1.0 for a 30 year
old and 0.1 for a 60 year old. However, Nord and
co-workers93 found far less of a willingness to
discriminate on the basis of age. Their results
showed that about 50% of people were reluctant to
discriminate.

The general trend of the empirical results (a pref-
erence that younger people should be prioritised
over older people) is consistent with a view of
equity as a concern for equality in lifetime health.
However, a few studies are inconsistent with this
trend, as already noted. Cropper and co-workers,116

Busschbach and co-workers99 and Lewis and
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Charny100 found that, in the comparison of certain
age groups, the older person is preferred to the
younger. This indicates that age-related prefer-
ences are complex.

A difficulty in interpreting the results of these
studies is that in making choices between saving
different numbers of people at different ages, study
subjects were free to express attitudes to more
than one principle. For example, Cropper and
co-workers116 and Johannesson and Johansson117

allowed health gains to vary between the age
groups in their experiments. This, in principle,
allowed their respondents to bring judgements
of efficiency (health maximisation) into their
responses. In addition to this, they would also have
been able to express their views on the benefits
of health to individuals at different ages and
to productivity at different ages. Nord and co-
workers,87 however, did control for differences in
health gain. But judgements about productivity
and its relationship to a person’s age were not
controlled for. Thus, it is conceivable that the
resulting weights are a composite of three factors:
health maximisation, productivity and equity.

Alternative methods for
incorporating equity concerns in
economic evaluation

The willingness-to-pay approach
The framework of cost–benefit analysis, involving
the measurement of health benefits in utility terms
by means, for example, of a willingness-to-pay
approach may represent an alternative for incorpo-
rating equity concerns into economic evaluation.
If the analyst can address the issue of how the
initial distribution of welfare and ability to pay
may influence the resulting prescriptions of
cost–benefit analysis (an issue that would require
extensive discussion, beyond the scope of this
project), cost–benefit analysis may offer the
advantage of providing a more suitable framework
than cost-effectiveness analysis for assessing inter-
dependent utilities. However, this would not
eliminate the need to elicit societal values and
equity weights to support the formulation of a
social-welfare function. The two aspects are
complements rather than substitutes. The
combined measurement of individual interdepen-
dent utilities and societal values for alternative
distributions would pose new conceptual and
empirical problems. As pointed out by Labelle
and Hurley,75 there is a potential risk for double-
counting due to the close relationship between

individual and societal values, but there may also
be conflicts between the two.77 If the view that
efficiency-based distributions (driven by interde-
pendent utilities) are impossible and undesirable,
as argued by Mishan,77 is accepted, the cost–benefit
analysis framework and the willingness-to-pay
approach to measuring the benefits of healthcare
seems to offer limited advantages over cost-
effectiveness analysis. In any case, both researchers
and users of economic evaluations seem to have
favoured the cost-effectiveness approach in the last
three decades, and therefore the discussion here
of the willingness-to-pay solution as a possible way
forward in the assessment of the distributional
implications of allocative choices in healthcare
will be limited to these remarks. It is unlikely that
a claim of superiority of cost–benefit analysis
compared to cost-effectiveness analysis, on the
grounds of a greater ability to incorporate distribu-
tional judgements, would change the established
trends in the use of this approach in healthcare
economic evaluation.

The person trade-off method and
cost–value analysis
Nord120 has argued that the person trade-off
technique (PTO) offers a possible alternative to
equity weighted cost-effectiveness ratios as a
method for incorporating fairness into the analysis
of healthcare interventions. In Nord’s view, the
PTO has properties that make it the most suitable
technique for valuing health outcomes. He
suggests that PTO-based evaluation should be
called ‘cost–value analysis’. Below we briefly
describe the PTO method and how it might incor-
porate equity.

The PTO is primarily a method for eliciting values.
However, two further features have been ascribed
to this technique:

• as offering a method that elicits ‘social’ as
opposed to individual (or private) values from
respondents

• as offering a method that allows the respondent
to incorporate more than one relevant aspect of
a resource allocation problem, into a single
value.

Below we describe the PTO technique for deriving
values. We then discuss the view of Nord that the
PTO could form the basis for a new kind of analysis.

The PTO as a method for eliciting values
The PTO can be used as a method for evaluating
the value of a single characteristic such as health
gain or age. In broad terms, the technique involves

Equity and the methodology of healthcare economic evaluation

28



asking study respondents to balance up numbers of
people who differ with respect to some given char-
acteristic by asking how many people of one kind
are equivalent to a given number of individuals of
another kind. We have seen earlier in this chapter
(see page 26) that the technique has been used
to derive age weights. Respondents were asked
questions such as: How many lives of people aged
50 need to be saved to be equivalent to 10 lives
saved of people aged 20? When using the PTO
technique to value health states the researcher
specifies a reference group of individuals who are
returned to full health from a reference health state
(such as a given disease). An intermediate health
state can then be valued by asking how many
people y have to be returned to full health from this
intermediate state to be regarded as equivalent to
the health gain in the x members of the reference
group. The value of the intermediate health state is
then calculated as the ratio x/y. In answering PTO
questions of this type, respondents perform the task
of balancing up the number of people who benefit
against the total health gain (e.g. Nord and co-
workers,87 Ubel and co-workers88).

PTO and cost–value analysis
Nord121 comments: “The person trade-off
technique is a way of estimating the social values of
different healthcare interventions” (our italics).
Olsen122 also suggests that the PTO has this
property: “The first method is a person–trade-off
type which implies that social weights are attached
to years with improved health when these are
distributed between groups of people” (our italics).

The claim made for the PTO is that the study
respondent gives a different type of answer to that
elicited from techniques such as the standard
gamble or the time trade-off. When answering the
PTO question, the respondent is required to make
a judgement between groups of people with partic-
ular characteristics, rather than express their own
valuation from the perspective of what a particular
health status would mean to them. Nord argues
that health-state values based on these judgements
have greater validity for use in social resource allo-
cation decisions.

In his book, Nord120 states: “… the person trade-off
approach allows encapsulation of concerns for
fairness” (page 117). Which concerns for fairness?
Nord discusses two particular aspects of equity that
in his view could be incorporated in analysis via the
PTO method. These are concern for severity in
pretreatment health status, and the concern that
cost-effectiveness analysis places too much emphasis
on the role of health gain in a fair allocation of

resources. But what about other aspects, such as age
or social inequalities in health? It is not clear how
these are to be built in. In fact, it is unclear in
general whether Nord envisages PTO weights
attached to years of life gained, in which case
cost–value analysis would seem to be cost-effective-
ness analysis under a different name, or whether he
envisages the replacement altogether of years of life
as part of the metric of health valuation. In prin-
ciple, the PTO technique could be used to value
the outcomes of healthcare interventions, incorpo-
rating equity and efficiency concerns in a composite
measure. One could select a reference group of
individuals with particular characteristics (e.g. a
particular age, sex, ethnicity, disease, prognosis
without treatment, prognosis with treatment,
overall life-expectancy) for comparison via PTO to
derive the ‘social value’ of healthcare interventions.
This would, in principle, produce an overall index
incorporating all factors of relevance. But Nord
does not explicitly describe such a procedure.

The descriptive approach: presenting
tabulations of effects
An approach that is significantly different from
those examined so far involves giving up the aspira-
tion to address equity concerns normatively within
economic evaluation and pursuing a positive
approach that would leave to decision-makers the
responsibility to make judgements about the desir-
ability of alternative distributions, on the basis of
their own values or their perception of societal
values. However, it must be recognised that
economic evaluation always incorporates, to some
extent, normative statements, and that the results
presented, even in a descriptive framework, would
not be neutral from a distributional viewpoint, as
illustrated earlier in this chapter (see pages 14 and
15). What makes the tabulation of effects a positive
solution, in the sense adopted in this report, is the
fact that the analyst does not introduce his own
norms in assessing the value of effects occurring
to different population groups and in combining
such effects.

A positive approach to addressing equity concerns
would involve providing decision-makers with all
the information they need to make a judgement on
the desirability of alternative distributions. When
cost-effectiveness analysis is applied on the basis of
the decision rules described earlier in this chapter
(see pages 15 and 16; which imply, among other
things, that a uniform outcome measure is used),
the key distributional effects produced by resource
allocation decisions are those determined by the
fact that different populations may benefit from
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different interventions. In order to enable
decision-makers to apply their own values about
equity in deciding what interventions should be
provided, the following pieces of information
should be made available to them:

• information on the characteristics of the popula-
tion that may potentially benefit from each
intervention, along a number of dimensions
relevant to equity that could be uniformly
predetermined (e.g. age profile, gender mix,
ethnic composition, socio-economic profile)

• information on how the effects of interventions
(costs and effectiveness) may vary in different
subgroups of the population that may benefit
from such interventions, again along a number
of dimensions that may be predefined for all
economic evaluations

• when interventions could, in principle and
in practice, be provided selectively to certain
subgroups, information on the cost-effectiveness
of providing those interventions in each
subgroup should be supplied – the way in which
these cost-effectiveness ratios should be calcu-
lated varies according to whether provision to
different subgroups would represent a set of
mutually exclusive interventions (e.g. when an
intervention is, by its nature, in short supply)
or not – in the former case incremental ratios
should be determined through direct compari-
sons between subgroups, as suggested by the
decision rules illustrated earlier in this chapter
(see pages 15 and 16) for clusters of mutually
exclusive interventions, while in the latter case
there should be only one comparator for all
options.

Discussion

As discussed at length in this chapter, preferences
over alternative distributions originate partly from
individual interdependent utility (mainly related
to altruism) and partly from societal ethics (or
the value system upon which the social contract is
based). Economic evaluation has been developed
as a normative tool to aid resource allocation deci-
sions, and should ideally take both aspects into
consideration if it is to address equity concerns.
However, the ability of economic evaluation to
retain its normative strength depends crucially on
an accurate reflection of individual and societal
values in the analysis. Attaining this goal poses
formidable conceptual and methodological
difficulties. In the first place, the conjoint measure-
ment of individual and societal values is difficult
due to the complex relationship that exists

between these two sources of preferences over
alternative distributions. Interdependent utilities
partly generate societal preferences, leading to a
significant potential risk of double-counting, but in
some cases these may be in conflict with societal
ethics, as pointed out by Mishan.77 This problem
has so far been avoided by ignoring interdepen-
dent utilities. The debate about the nature and the
measurement of this form of externality has been
virtually non-existent, with the exception of a study
published by Labelle and Hurley,75 which consti-
tutes a useful but only initial step forward. Perhaps
the reason why interdependent utilities have
received less attention than they deserve is that
these cannot be meaningfully combined with the
non-preference-based outcome measures widely
used in cost-effectiveness analysis.

Attempts to address equity concerns through
economic evaluation in a normative framework
have mainly relied on the elicitation of values that
may support the definition of a social-welfare
function. An apparent contradiction is that many
empirical studies have tried to elicit societal values
by conducting surveys of individual preferences.
The latter may arguably reflect interdependent
utilities more than societal ethics, although the
adoption of the ‘veil of ignorance’ approach might
overcome possible conflicts between the two
perspectives. The values elicited may constitute a
basis for determining a set of equity weights,
reflecting a social-welfare function, to be used as
adjustment factors for health outcomes in cost-
effectiveness and cost–benefit analysis.

The review illustrated in this part of the report
provides answers to three key questions regarding
the prospects for equity weighting as a solution to
the problem of incorporating equity into economic
evaluation:

• What do we currently know about individual/
societal preferences in relation to equity in
healthcare?

• Is this knowledge sufficient to derive an
adequate system of weights?

• What methods should be used to derive these
weights?

What do we currently know about
individual/societal preferences in
relation to equity in healthcare?
Empirical studies were reviewed in three parts:

• empirical investigations of the equity–efficiency
trade-off
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• studies of views towards characteristics such as
social class, sex or ethnicity

• studies of views towards age.

The results of work relevant to the equity–
efficiency trade-off generally revealed a rejection
of health maximisation as the sole criterion for
allocating resources. This is consistent with what
would be expected. The evidence revealed four
types of trade-off:

• between health gain and the number of people
treated

• between the total amount of future health in a
population and the degree of equality between
groups

• between the total amount of health (past and
future) in a population and the degree of
equality between groups

• between severity of illness and health gain.

These studies provide indications that people
may make such trade-offs, but do not provide
useable weights. There are several reasons for
this, including the influence of framing effects
on results. This, and other methodological issues,
are discussed further below.

With regard to equity between social groups such
as occupational class, sex and ethnicity, existing
surveys were generally not designed to ascertain
whether inequalities that might endure between
these groups matter to people. We therefore lack
information about whether inequalities between
such groups would be regarded by people as an
appropriate basis for setting priorities. Two studies
did examine such an issue.97,103 However, these
were studies of the views of politicians in Sweden,
and therefore may lack relevance to the UK.

Age was the most intensively researched equity
dimension. Despite this, it is not possible to infer
a particular set of age-related equity weights from
existing studies. As discussed in the section on
weights for equity, the design of these studies was
not adequate to reveal the weight given to partic-
ular principles, making interpretation difficult.
Thus, although there are a few studies that report
sets of age weights, these are not suitable for use
in cost-effectiveness analysis, since it is not possible
to determine precisely which equity principle
they represent. Furthermore, although a general
pattern of preference for younger over older
people would seem to exist, this is not found across
the entire age spectrum. The empirical work
suggests that any ‘solution’ to the role of age will
be complex.

Our review has shown that the current evidence
base is small. Nine quantitative studies (i.e. studies
which derived weights) were found, of which eight
were English-language studies87,91,95–97,99,116,117

and one was Japanese.119 Samples were typically
small and unrepresentative, often relying on
convenience samples of students (as was the
case, for example, in Andersson and Lyttkens,96

Johannesson and Gerdtham95 and Dolan91).
However, there are two methodological issues
of even greater concern in the assessment of pref-
erences over alternative distributions and related
equity weights: framing effects and unidimensional
assessment. These issues are important both in
interpreting existing evidence and as challenges
facing any future research.

Is our knowledge sufficient to derive an
adequate system of weights?
Our review of empirical studies of public opinion
towards rationing healthcare shows that current
knowledge of societal preferences in the UK is
not sufficient to form the basis for a set of equity
weights. This is particularly the case in relation to
quantitative assessment of the relative weight that
people place on health outcomes based on trade-
offs between principles of efficiency and equity. At
the time of writing, only one quantitative study to
derive weights has investigated preferences in a UK
sample.91 We noted in the section on sources of
equity weights that a possible alternative approach
to equity weighting involves the assignment of
weights by the analyst based on patterns observed
in public opinion surveys. However, to serve as a
basis for equity weights, such surveys need to target
people’s reasoning in quite a specific way. Surveys
which have asked respondents to rank a selection
of programmes will tend to lack the precision to
allow inference of why people have made partic-
ular choices, and the relative weight they have
given to different factors. It may be difficult to
infer a set of weights from such surveys. An alterna-
tive survey technique has been to ask whether
particular groups of people should receive higher
or lower priority. This again leaves unanswered the
question of the degree of priority and whether
there are any trade-offs. The issue also remains that
to introduce weights for a particular concept of
equity requires understanding the reasoning of
survey respondents.

What methods should be used to derive
these weights?
Interpretation of the results of the empirical
studies reviewed in this report should take account
of the influence of the framing of questions. A
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number of framing effects are likely to influence
responses, including the precise context in which
questions are set, the design of questions and, in
the case of the quantitative studies, the methods
for eliciting the strength of preferences.

An important aspect of the influence of framing
relates to the problems of bias encountered in
designing questions. For example, the relative
weights derived in the age-weight studies might be
sensitive to the particular ages chosen for compar-
ison. Cropper and co-workers116 found that, where
the age of 30 years was valued as 1, 60 years of
age was weighted at 0.1; in the study by Nord and
co-workers,87 age 20 was weighted as 1 and age
60 years was weighted at 0.4. This difference
between the two might be due, in part, to framing
effects. Framing effects of various kinds are widely
recognised as a methodological difficulty in survey
design. They have been shown to influence
responses to quality of life questionnaires and can
relate to how health outcomes are presented (e.g.
McNeil and co-workers123 found that whether a
question was framed in terms of death rates or
survival systematically influenced responses), how
language is used (Gerard and Dobson124 found a
significant difference in values depending on
whether or not the word ‘cancer’ was used) or the
order in which people have been asked to consider
different options in eliciting preferences.125 It is
plausible that similar types of problems will beset
studies of preferences towards equity. The small
literature on public preferences towards equity has
yet to address these issues.

In relation to equity weights, the perspective
that study respondents are required to adopt in
making their judgements might affect the answers
they give. Two empirical studies reviewed in this
chapter95,96 (see page 18) utilised a device known as
the ‘veil of ignorance’. This approach differs from
other techniques in that the person taking part in
the study is asked to imagine that they are one of
the affected people in the decision problem (either
a fortunate person with higher life-expectancy, or a
less fortunate person with a lower life-expectancy)
but without knowing which. This perspective may
generate a different set of weights from one in
which the person making the judgement is, within
the hypothetical context of the experiment,
excluded from the consequences of their decision.
Nord120 has also argued that perspective is impor-
tant to the answers people will give, proposing that
the PTO offers a perspective that is social, rather
than private (and therefore, in his view, appro-
priate for the derivation of equity weights) (see
pages 28 and 29).

A further framing issue is that which relates to
the influence on study results of the metric in
terms of which respondents are asked to express
trade-offs. As the review showed, some studies
have used the person trade-off, particularly the
studies of age. Others used health (e.g. studies
of the equity–efficiency trade-off.91,95,96 The choice
of metric has been shown to influence choices in
experiments to derive quality-of-life weights, and
thus may be expected to do so in the case of
equity weights.

In terms of the context in which questions are
set, there may be a multitude of factors which
influence answers to questions. For example, the
following might be expected to have a bearing
on what people think is fair: the way in which the
disease(s) in question affect quality of life;
whether, or the extent to which, life-expectancy
is affected; the way in which the disease or illness
is acquired; expected quality and length of life
following treatment; the age of the individuals or
groups of people concerned; the past health of
the individuals or people concerned; past and
expected future general welfare of the individuals
or groups of people concerned; the overall health
of relevant social groups in society to which the
individuals in the rationing problem belong (e.g.
occupational classes); the contribution to society of
the individuals in the rationing problem with and
without treatment; and the past contribution to
society of the individuals in the rationing problem.

The contextual factors listed above, and maybe
others, could influence the direction of people’s
preferences and the weights derived from their
choices. We currently lack information on how
different combinations of these factors affect
responses. For example, how would age interact
with different degrees of severity? Would it be
meaningful to derive two sets of weights separately,
one set for age and one set for severity, and then
add them together? To do so, would be to discount
the possibility of a more complex relationship.
Clearly the picture would become even more
complicated if three or four dimensions were
included.

The empirical work reviewed in this report tended
to be unidimensional: the studies allowed only one
factor to vary (exceptions being the study by Nord
and co-workers,87 which derived age weights for
both life-saving and morbidity-reducing interven-
tions separately, and the studies by Johannesson
and Gerdtham95 and Andersson and Lyttkens,96

which allowed the initial inequality between social
groups to vary). The results reported by Andersson
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and Lyttkens indicated that the initial inequality
between two groups might affect the willingness to
sacrifice health to improve equity, underlining the
case that context is likely to be important to
deriving meaningful weights.

If the relationship between different equity dimen-
sions is complex, this suggests the need for multi-
dimensional studies that allow several dimensions
to vary simultaneously. Equity weights will need to
be derived from experiments that utilise realistic
contexts. One possible technique for eliciting
multi-attribute values and utilities that has recently
been applied to the field of healthcare is conjoint
analysis. This was mainly developed and is widely
applied in marketing studies, but its strengths and
limitations in the assessment of preferences toward
different dimensions of the outcomes of healthcare
still need to be explored empirically (particularly
with regard to the relationships that conjoint
analysis assumes between attributes, and to the
validity of preference elicitation methods).

However, before seeking to determine the weights
that people might attach to various attributes, the
researcher needs to consider which aspects are
relevant. For instance, are social inequalities in
health relevant? If so, which ones? Important ques-
tions remain over which dimensions of equity
should be included. Secondly, if weights obtained
for one particular feature (e.g. age) are found to
be dependent on values of other factors, any effort
to derive a meaningful set of equity weights will
need to consider a large number of rationing
decision contexts.

Public opinion might be consulted in a number
of different ways, such as through surveys, focus
groups or citizens’ juries. There are advantages
and disadvantages associated with each of these
methods. Surveys offer the potential for obtaining
responses from a large, representative sample of
the general population. However, this method
may be particularly vulnerable to artificial framing
effects. Methods that offer more time for discus-
sion and reflection, such as focus groups or
citizens’ juries, may offer a way of ameliorating
these sorts of framing effects. It has also been
suggested they will produce responses that are
better reflections of what people really think
(indeed, there is some evidence that the experi-
ence of a focus group changes people’s views108).
However, these methods may have their own
problems of bias (e.g. the impact of group
dynamics on post-discussion views). They may also
tend to be based on a more highly selected, less
representative sample of the population, since they

require a greater degree of commitment on the
part of participants than that required in
completing a survey.

Conclusions

The conceptual and methodological issues
discussed herein prompt the question of whether a
normative approach to addressing equity concerns
through economic evaluation is a viable option.
Adopting the framework of cost–benefit analysis,
which has proven less attractive in the healthcare
domain, would solve only some of the problems
highlighted. The obvious alternative to a normative
approach is a positive framework within which
information on the cost-effectiveness of health
interventions would be provided alongside infor-
mation on the distributional effects of such
interventions, and the task of making an overall
judgement about the desirability of alternative allo-
cations would be entirely left to decision-makers.
This approach may be based on the tabulation
of the effects of health interventions along
prespecified equity dimensions. The information
that should be provided by economic evaluations
within such a framework depends on the type
of equity question that is to be addressed. For
instance, all evaluations reporting incremental
cost-effectiveness ratios may potentially be used
to support resource allocation decisions involving
the prioritisation of interventions competing for
a given pool of resources. In order to address
this equity question, economic evaluations
should describe in detail the characteristics of the
populations that may benefit from alternative
interventions, and should illustrate the effects of
such interventions in different subgroups along
any relevant equity dimensions. When interven-
tions could be provided selectively to subgroups,
provision to each subgroup should be considered
as a separate intervention and incremental cost-
effectiveness ratios should be determined
accordingly.

We present in Table 1 an assessment of the methods
of tabulation and equity weighting against three
criteria: feasibility, credibility and consistency.
‘Feasibility’ refers to the methodological challenges
and costs involved in producing valid information
for use in addressing equity issues within economic
evaluation. The methodological challenge is
whether valid, meaningful estimates of equity
weights can be derived from preference elicitation
studies. The costs may be prohibitive in some cases,
but not in others (of course, whether the costs are
prohibitive will be a judgement that has to be made
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on a case-by-case basis). ‘Credibility’ refers to
whether the information would be regarded as
meaningful and as providing a legitimate basis for
decision-making, by policy-makers and perhaps
also the public. Credibility is therefore about the
political acceptability of the information provided
by economic evaluations as a basis for equity judge-
ments by policy-makers. ‘Consistency’ refers to
the question of whether using the information
provided by these approaches would lead to a
consistent pattern of decisions by decision-makers.
Will the information provided by economic evalua-
tion, to the extent it is used in a decision-making
process, tend to produce a consistent set of deci-
sions? For example, will the (implicit or explicit)
weights given to age tend to be the same or vary
across decisions?

Feasibility
Tabulation faces the challenges of obtaining
enough information to describe adequately the
likely distributional effects of an intervention
(effects and costs in subgroups, the characteristics
of the benefiting population). This information
may not always be available and obtaining it may
be costly (e.g. the costs of running larger clinical
trials). However, the application of equity weights
requires both this information plus a set of valid
weights. We have placed a question mark over
whether it is technically possible to produce a valid
set of equity weights. This is in recognition of the
considerable methodological challenges of doing
so. However, this does not mean that these chal-
lenges cannot be overcome.

Credibility
Tabulation is likely to be seen as possessing trans-
parency since its aim is to provide a full description
of the distributive implications of an intervention.
The information provided should be interpretable
by users. As such it could be anticipated to possess
credibility. However, a question mark hangs over
the likely credibility of equity-weighted cost-effec-
tiveness ratios. Potential users will have to trust in
the validity and meaning of the numbers in front
of them. Ultimately it might be necessary that those
affected by decisions potentially based on equity-
adjusted cost-effectiveness ratios, also trust and
accept these calculations.

Consistency
We have suggested in Table 1 that decisions made
on the basis of descriptive information might in
some cases lack consistency. It is possible that
decision-makers would bring different consider-
ations to bear, or may weight different dimensions
of a problem differently, on different occasions.
Also, decision-makers may change and bring with
them different views. We have therefore placed a
question mark over whether consistent decision-
making will occur through the use of tabulated
effects. Equity weights, in principle, should bring
some consistency to decisions through stabilising
the weight given to various dimensions relevant
to equity. However, consistency would only be
ensured by a systematic compliance of decision-
makers to the prescriptions of economic analysis,
which is a condition that could be attained by
normative analysis only in ideal circumstances.
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Feasibility Credibility of
information and
decisions

Consistency in
decision-making

Tabulation 3 3 ?
Equity-weighted cost-effectiveness ratios ? ? 3

, performs well; ?, uncertain performance

TABLE 1 An assessment of tabulation and equity-weighted cost-effectiveness ratios as alternative methods of addressing equity through
economic evaluation



Research questions

In this section we report the results of a review
of economic evaluations published in five sample
years (1987, 1992, 1995, 1996, 1997) aimed at
determining the state of the art of the economic
evaluation methodology with regard to its ability
to address distributional questions. In particular,
the following research questions have been
investigated:

• What is the size and what are the characteristics
of the literature addressing healthcare resource
allocation problems that may have significant
distributional effects?

• Are distributional effects explicitly incorporated
in cost-effectiveness ratios or cost–benefit
indexes in published economic evaluations,
using one of the methods discussed in chapter 2?

• When not explicitly incorporated in calcula-
tions, have distributional effects been consid-
ered and has sufficient evidence been provided
to decision-makers to enable them to make a
judgement on the desirability of alternative
allocations?

• Overall, do existing economic evaluations
provide a satisfactory guide for addressing both
efficiency and equity concerns involved in
resource allocation decisions?

As a side issue, but no less important than those
listed above, we explored and assessed methods for
conducting systematic reviews of economic evalua-
tions. Given the lack of established methods and
the difficulties involved in searching the literature
for economic evaluations, we pursued the addi-
tional aim of devising a sound search strategy that
can be adopted within future reviews.

Systematic review methods

Time period and literature sources
The review was conducted on five sample years:
1997, 1996, 1995, 1992 and 1987. These include
the three most recent years for which relatively
complete records of published literature were
available in the main electronic databases in
October 1998, when the search process was started,

and two sample years in the earlier period, five and
ten years before the latest year available.

In developing our literature search strategy, we
considered a number of widely used electronic
databases covering the medical and social science
literature: Index Medicus/MEDLINE, Excerpta
Medica/EMBASE, HealthSTAR, PsycLIT, EconLit,
Public Affairs Information System (PAIS) and IBSS.
These are briefly described in appendix 1.

Definition of economic evaluation and
other inclusion criteria
The selection procedure adopted in the liter-
ature review involves a sequential screening of
the references identified by the search strategy
described in the following sections. This proced-
ure is also illustrated graphically as a flow chart in
appendix 2.

The search was limited to studies assessing health-
care interventions directly aimed at improving the
health of individuals or populations. The selection
of references identified by the search strategy was
carried out in two stages. Initially, references were
screened on the basis of their titles and abstracts,
excluding those that did not have an abstract and
those for which there was sufficient and unequiv-
ocal evidence that inclusion criteria would not be
met. Full articles were subsequently retrieved for
the remaining references and checked against
inclusion criteria.

In a test search described in the following sections,
using the search strategy adopted in this review,
the first stage of the selection led to the exclusion
of approximately three-quarters of the references
(73%). A further 9% of the original sample was
excluded in the second stage. The remaining
studies (18%) were classified as economic
evaluations.

The definition of economic evaluation adopted in
the selection is based on the approach proposed
by Drummond and co-workers.35 According to
this, “two features characterize economic analysis,
regardless of the activities (including health
services) to which it is applied. … First, it deals
with both the inputs and outputs, sometimes called
costs and consequences, of activities. … Second, 35
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economic analysis concerns itself with choices”.
Therefore, economic evaluation is defined as
“the comparative analysis of alternative courses
of action in terms of both their costs and conse-
quences”.35 Accordingly, abstracts and, when
appropriate, full papers were checked for evidence
of the measurement of both costs and outcomes of
alternative programmes.

Review articles that did not present new analyses
were excluded. Meta-analyses or modelling studies
based on data from meta-analyses were included.
Cost analyses were excluded, whereas cost-minimi-
sation analyses (“when the consequences of two
or more alternatives are examined alongside costs,
and are shown to be equivalent”35), were consid-
ered as cost-effectiveness analyses indicating
dominance of one alternative.

All outcome measures were considered acceptable,
including intermediate or surrogate measures, as
long as evidence was available of the benefits of
achieving such intermediate outcomes. Studies
with multiple outcomes that did not indicate a
primary outcome as a possible basis for a cost-
effectiveness ratio (cost–consequence analyses)
were considered as cost-effectiveness analyses only
when revealing a situation of clear dominance of
one of the alternatives.

Studies comparing one intervention to a ‘do
nothing’ alternative were included only when this
was explicitly stated and an appropriate marginal
analysis was undertaken.

Finally, we set additional inclusion criteria for the
specific purposes of this review, which is aimed at
assessing how economic evaluations address distri-
butional effects. In fact, some resource allocation
decisions may have no distributional implications,
depending on the nature of the interventions,
their cost and outcome profile. In particular,
whenever a comparison of two alternative interven-
tions for the same condition reveals a situation of
dominance of one intervention (lower cost and
higher effectiveness), the resulting choice (suppos-
edly in favour of the dominant option) is unlikely
to have any effects on equity grounds. This is
generally true, except in two types of comparison:
those in which the patient groups that may benefit
from the two interventions are different (e.g.
medical versus surgical therapy); those in which
the two interventions involve a different distribu-
tion of costs between patients and other payers.
However, these two cases are relatively rare, and
therefore studies indicating dominance of one

intervention were considered irrelevant and were
excluded from the review.

Search strategies
Two extensive bibliographies of economic
evaluations compiled by Elixhauser and co-
workers21,126 indicate that the majority of such
studies are published in medical journals,
especially in more recent years. Therefore, the
primary focus of our attention was the main
medical literature indexing system (Index
Medicus/MEDLINE). Other medical and social
science databases were searched only incrementally
(i.e. excluding references already contained in
MEDLINE, regardless of whether these would be
identified by our search strategy for the latter).
Given that most evaluations were identified
through MEDLINE, as indicated later in this
chapter, a thorough test of the performance of
alternative search strategies was undertaken only
for this database.

The main issue in searching medical literature
databases for economic evaluations is finding an
acceptable balance between the sensitivity and the
specificity of the search strategy. In fact, due to the
problems mentioned previously, particularly the
inadequate indexing of studies, a very sensitive
search strategy able to capture a proportion of
economic evaluations close to 100% would neces-
sarily have a very poor specificity and would
retrieve an enormous number of references. This
would pose a significant burden on the reviewer in
terms of the analysis and selection of studies, and
would make the review practically impossible
without access to considerable resources. On the
other hand, more selective strategies like those
used in most published reviews of economic evalua-
tions are likely to miss a significant number of
relevant studies. In order to assess the performance
of alternative search strategies and identify one
with an ‘optimal’ balance between recall rate for
economic evaluations and overall number of refer-
ences to be screened, we carried out a test search
on a limited period of time (January to March
1997). The search aimed at assessing the perfor-
mance, in terms of recall rate for economic
evaluations, of a number of selective search
strategies (with relatively high specificity) against
a comprehensive strategy considered a ‘gold
standard’ for the identification of economic
evaluations (very high sensitivity). As mentioned,
the test search was conducted exclusively on
MEDLINE. Alternative comprehensive and selec-
tive strategies considered are described in the
following sections.
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Comprehensive strategies for MEDLINE
searches (electronic gold standard)
In order to identify a gold standard search strategy
for the database MEDLINE with very high sensi-
tivity in the selection of economic evaluations, we
initially considered strategies already developed
and available in the public domain. In particular,
we identified two such strategies, one from the
previously cited bibliography compiled by
Elixhauser and co-workers,21,126 and the second
from the Economic Evaluation Database of the
UK NHS Centre for Reviews and Dissemination
(CRD).127 In both cases the strategies were
developed as methods for systematically searching
MEDLINE for economic evaluations.

The strategy used by Elixhauser and co-workers21,126

is a combination of the following terms:

• Costs and cost analysis (Mesh)
• Cost–benefit analysis (Mesh)
• Cost (Text word)

Although ‘cost–benefits analysis’ is a MeSH
subterm of ‘costs and cost analysis’ the authors
found it convenient to undertake separate searches
based on the two terms, starting with the former
as this was more likely to include actual economic
evaluations. Duplicates were identified and elimi-
nated before screening the references retrieved by
the broader terms less likely to contain evaluations.
This strategy seems rather unspecific and retrieves
a vast number of irrelevant references. In fact, the
authors of the bibliography had to use very simple
criteria for the selection of references, which led
to the inclusion of many studies inappropriately
labelled as cost–benefit or cost-effectiveness
analyses. On the other hand, the strategy is also
likely to miss a significant number of references by
neglecting those classified solely by the subheading
‘economics’.

A second electronic search strategy that aims to
be comprehensive is that used by the CRD of the
University of York for the NHS economic evalua-
tion database. This is based on the following terms:

1. economics.sh.
2. exp ‘costs and cost analysis’/
3. economic value of life.sh.
4. exp ‘economics, dental’/
5. exp ‘economics, hospital’/
6. exp ‘economics, medical’/
7. exp ‘economics, nursing’/
8. economics, pharmaceutical.sh.
9. exp ‘fees and charges’/
10. exp ‘budgets’/

11. (cost or costs or costed or costly or
costing).ab,ti,kw,kp.

12. (economic$ or pharmacoeconomic$ or price$
or pricing).ab,ti,kw,kp.

13. or/1–12
14. letter.pt.
15. editorial.pt.
16. historical article.pt.
17. 14 or 15 or 16
18. 13 not 17
19. ‘animal’/
20. ‘human’/
21. 19 not (19 and 20)
22. 18 not 21

Although very comprehensive, this strategy seems
to have a far too large yield and low specificity for
the individual researcher without access to the
same level of resources available to the CRD. We
analysed the yield of all the search terms used in
the CRD strategy in the reference period (January
to March 1997) and came to the conclusion that,
while the first two are clearly key to the search, the
other terms have a very small additional yield when
searching for economic evaluations (using the
definitions and criteria illustrated earlier in this
chapter). Therefore, we finally decided to adopt
a search strategy composed as follows:

1. ‘Costs and cost analysis’/
2. Economics.sh.
3. 1 and 2
4. ‘animal’/
5. ‘human’/
6. 4 not (4 and 5)
7. 3 not 6
8. Journal article.pt.
9. (English or French or Italian or Spanish).la.
10. 7 and 8 and 9

This gold-standard strategy led to the identification
of 5320 references for entire year 1997, only a few
more than the 4951 that would have been identi-
fied by the strategy used by Elixhauser and co-
workers,21,126 and many less than the 9446 that
would have been identified by the CRD strategy
(Figure 5). As the additional yield in terms of
economic evaluations identified is small, it may be
inefficient for an individual researcher to adopt
the comprehensive strategy used by the CRD.

When applied to the reference period (January to
March 1997), the strategy led to the identification
of 1840 references. Authors’ names, bibliograph-
ical sources and all other information except titles
and abstracts were deleted from the references
retrieved and these were reviewed blindly by two
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reviewers on the basis of the definitions and
criteria illustrated earlier in this chapter. There
were three reviewers in total. The 1840 references
were evenly split into three groups, and each group
of references was reviewed by a different pair of
reviewers. Initial disagreements were resolved by
direct discussion. Most of the references (1615
(88%)) were excluded at this stage because titles
and abstracts provided sufficient evidence that
these studies would not meet inclusion criteria.
Full papers were retrieved for the remaining refer-
ences. After analysing these (all but four that were
unobtainable) against inclusion criteria, 96 addi-
tional references were excluded from the search,
leaving a final set of 129 economic evaluations (7%
of the original set of 1840).

At this point, alternative selective strategies (with
higher specificity) were developed as illustrated in
the following section, and were subsequently tested
against the gold-standard strategy described herein.

Selective strategies for MEDLINE searches
We developed a number of alternative selective
strategies with the aim of reaching an acceptable
balance between recall rate for economic evalua-
tions and manageability of the literature search, in
terms of the number of references to be screened.
For this purpose, we analysed carefully the titles,
abstracts, MeSH terms and all other fields of the
MEDLINE records corresponding to the 129
economic evaluations identified at the previous

stage of the test search. This analysis revealed
some clear patterns. The MeSH term ‘cost–benefit
analysis’ (single term) appeared in the majority
of the records included (83/129), whereas the
MeSH term ‘costs and cost analysis’ (single term)
appeared in 23 records (of which four also
contained the subheading ‘economics’), and the
subheading ‘economics’ appeared in 27 records.
However, as ‘cost–benefit analysis’ is a subterm of
‘costs and cost analysis’, records including the
former can also be retrieved by exploding the
term ‘costs and cost analysis’. The terms ‘cost*’
and ‘cost-effective*’ (text word) appeared in a
significant number of the records included, but
the former also appeared in a significant number
of those excluded. We were not able to identify any
‘journal’, ‘language’ or ‘institutional affiliation’
patterns, although English-language publications
were clearly dominant. On the basis of this analysis
we decided to test the following three selection
strategies against the gold standard illustrated in
the previous section:

Strategy A
1. ‘Costs and cost analysis’/
2. ‘animal’/
3. ‘human’/
4. 2 not (2 and 3)
5. 1 not 4
6. Journal article.pt.
7. (English or French or Italian or Spanish).la.
8. 5 and 6 and 7
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Strategy B
1. ‘Cost–benefit analysis’/
2. ‘animal’/
3. ‘human’/
4. 2 not (2 and 3)
5. 1 not 4
6. Journal article.pt.
7. (English or French or Italian or Spanish).la.
8. 5 and 6 and 7

Strategy C
1. ‘Cost–benefit analysis’/
2. exp ‘Costs and cost analysis’/
3. cost-effective*.ti,ab.
4. 1 or (2 and 3)
5. ‘animal’/
6. ‘human’/
7. 5 not (5 and 6)
8. 4 not 7
9. Journal article.pt.
10. (English or French or Italian or Spanish).la.
11. 8 and 9 and 10

Strategy A was supposedly the most comprehensive
(higher sensitivity), but we expected it to yield a
very large number of references. On the other
hand, strategy B was likely to yield a much more
manageable set of references but was also likely to
miss a significant number of economic evaluations.
Strategy C was developed with the aim of capturing
as many as possible of the economic evaluations
missed by strategy B and identified by strategy A.
Therefore we expected the yield of strategy C to be
intermediate between those of strategies A and B.

The results of the analysis are reported in Figure 6,
with reference to the whole of 1997. Strategy A iden-
tified 1131 references in the period from January
to March 1997, whereas strategy B identified 469
references and strategy C identified 514. The latter
strategy required the examination of approximately
half the references retrieved by strategy A and less
that 30% of the references retrieved by the gold-
standard strategy, offering significant advantages in
terms of manageability of the search. The perfor-
mance of the three selective strategies in terms of
recall rate for economic evaluations is illustrated
in Figure 7. As expected, strategy A had the highest
sensitivity, being able to identify 82% of the relevant
studies, whereas strategies B and C led to the
identification of 64% and 72% of the economic
evaluations, respectively. Strategy A required
the screening of 10.7 references to identify one
economic evaluation, strategy B required 5.7 and
strategy C required 5.5. The gold standard had a
ratio of references to economic evaluations of 14.3.

Of course, there is no ‘optimal’ strategy. In the
choice between alternative options researchers
have to trade off sensitivity and specificity.
Researchers aiming to undertake a systematic
search may wish to use strategy A, or even the gold-
standard strategy. If the search is limited to a set
of conditions or interventions, researchers may be
able to contain the overall number of references
to be screened. On the other hand, when a more
general search is to be undertaken, possibly on
several years, strategy C seems to offer an excellent
balance between recall rate for economic evalua-
tions and overall number of references retrieved.
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This conclusion was supported by our findings when
evaluations were split into two subsets including
studies indicating dominance and studies reporting
incremental cost-effectiveness ratios, respectively.
Out of the 129 economic evaluations selected, 52
reported incremental cost-effectiveness ratios, while
74 showed dominance of one alternative (one
reported equivalence of the alternatives). When we
re-assessed the performance of the three selective
search strategies in the identification of economic
evaluations reporting incremental cost-effectiveness
ratios, strategy A identified 96% of these studies,
strategy B 85% and strategy C 94%. This confirmed
the excellent sensitivity of strategy C.

It must be said that the 129 economic evaluations
identified in the search were a highly heteroge-
neous set. Although all satisfied the inclusion
criteria, many studies were in fact rather trivial
economic analyses aimed solely at demonstrating
that one medical intervention was not only more
effective than alternative interventions, but also less
expensive. In many cases these studies reported
very rough cost calculations and used intermediate
or disease-specific outcome measures (aspects that
were not assessed in the selection, because method-
ological quality was not a concern in this context).
There is a significant overlap between studies indi-
cating dominance of one alternative and those
using less sophisticated methods.

Strategies for searching other electronic
databases
Further searches were carried out on the electronic
databases described later in this chapter. In most

cases the subject headings were not as structured
and detailed as in MEDLINE, and therefore the
resulting search strategies were less accurate and
retrieved a large number of non-relevant refer-
ences. The performance of the strategies used
was not systematically tested as was done for the
MEDLINE search strategies, partly due to time
constraints and partly because the yield of the
additional searches was minimal compared to the
yield of the MEDLINE search. The following
search strategies were used:

HealthSTAR
1. ‘Cost–benefit analysis’/
2. exp ‘Costs and cost analysis’/
3. cost-effective*.ti,ab.
4. 1 or (2 and 3)
5. Journal article.pt.

EMBASE
1. exp ‘cost benefit analysis’
2. exp ‘cost effectiveness’
3. exp ‘cost’
4. 1 or 2 or 3
5. human
6. 4 and 5
7. abstracts
8. 6 and 7
9. english or french or spanish or italian
10. 8 and 9

EconLit
1. cost effect*

2. cost utility
3. cost benefit
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4. economic evaluation
5. 1 or 2 or 3 or 4
6. health economics
7. 5 and 6

PsycLIT
1. cost-effective
2. cost-effectiveness
3. cost–utility
4. cost–benefit
5. economic evaluation
6. health economics
7. 1 or 2 or 3 or 4 or 5 or 6
8. health
9. 7 and 8
10. journal article
11. 9 and 10

PAIS
1. cost-effective
2. cost-effectiveness
3. 1 or 2
4. health
5. 3 and 4

BIDS (IBSS)
1. health
2. medical
3. 1 or 2
4. cost*

5. economic evaluation
6. 4 or 5
7. 3 and 6

The searches of HealthSTAR, PsycLIT and BIDS
(IBSS) did not provide any references not available
in MEDLINE for the first three months of 1997.
The search of EconLit provided one additional
reference regarding a paper published in the
Journal of Econometrics. However, a ‘clinical’ version
of the same paper had been published previously
in the journal JAMA, indexed in MEDLINE. The
search of PAIS also led to the identification of one
additional reference not present in MEDLINE.
Finally, the search of EMBASE did not seem to add
any references to the MEDLINE search in the
period from January to March 1997. However, a
further check of the yield of the search on several
years revealed a dramatic and unexplained drop
in the numbers of references retrieved by our
search strategy in 1997. Given that the number
of published economic evaluations has been
increasing steadily, this may have been caused
either by a change in the indexing system or by a
significant delay in the inclusion of references in
the database. To overcome this problem we ran the
search for the entire year 1996 and compared the

yield with that of a MEDLINE search on the same
year. The search identified 25 references not
present in MEDLINE that were potentially
economic evaluations. The papers were not
retrieved and assessed because we considered the
number too small to justify adding EMBASE to the
literature search. This was therefore conducted
exclusively on MEDLINE, using the search strategy
illustrated in previous sections, due to the negli-
gible additional yield of other databases.

Analysis of economic evaluations
A checklist was devised for assessing the economic
evaluations that met all inclusion criteria. This is
reported in appendix 3. The checklist includes a
number of items regarding general characteristics
of the economic evaluations examined, and a
number of more specific items regarding aspects
of the evaluations that may help decision-makers
address equity concerns.

In the general section, information on the year of
publication, journal, author(s), the country where
the study was undertaken, and the type of interven-
tion examined was recorded. The characteristics
of the design of the economic evaluations were
examined in terms of technique used (cost–benefit
versus cost-effectiveness analysis), perspective
adopted, setting (or type of decision the evaluation
was aimed to support, policy, managerial or
clinical) and outcome measure (in the case of
cost–benefit analysis it was determined whether a
human capital approach or a willingness-to-pay
approach was used).

The more specific section of the checklist is
focused on the information provided within the
papers about the characteristics of the population
that may benefit from the intervention(s) and
about the effects of the intervention(s) in that
population or subgroups of it. First, it was deter-
mined whether the study examined a selected or
unselected group of the population that may
potentially benefit from the intervention(s).
Secondly, the information provided on the charac-
teristics of the population, or the selected group
examined in the study, along dimensions that may
be relevant for equity (e.g. age, gender, socio-
economic condition, ethnic group) was extracted
from the papers, as well as information provided
on how the effects of the intervention(s) may vary
by the same characteristics. Other dimensions than
those explicitly mentioned in the checklist were
grouped in the category ‘risk profile’ (e.g.
screening interval for screening programmes,
subtype of disease, exposure to a particular risk
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factor). Finally, it was determined how the study
dealt with the distributional effects involved in the
resource allocation decision (i.e. whether equity
weighting (differential valuation of outcomes in
different subgroups) was adopted, or whether a
tabulation of unweighted cost-effectiveness ratios
by subgroup was presented). A space was left at the
end for a description of other solutions possibly
used to deal with the distributional effects of the
intervention(s) evaluated.

The studies were examined in terms of their ability
to provide information on three key distributional
effects:

• the effects of switching between the (mutually
exclusive) interventions compared in an
evaluation

• the effects of providing an intervention selec-
tively to a subset of the overall population that
may potentially benefit from that intervention

• the effects of prioritising between interventions
competing for a given pool of resources.

Greater emphasis was placed on the last of the
three questions, to which the inclusion criteria
used in the literature search were more specifically
targeted.

Results of the systematic review

The MEDLINE search strategy returned a total
of 4951 references for the five years. Numbers
increased over time, from 334 in 1987 to 1469 in
1997, as illustrated in Figure 8. At the end of the
selection process, only less than 9% of these refer-
ences were included in the review. The proportion
of references included did not show any time-
related pattern. This proportion varied between a
high of 13% in 1992 and a low of 6% in 1995. In
total, 424 studies were included (24 in 1987; 73
in 1992; 72 in 1995; 104 in 1996; 151 in 1997), as
illustrated in Figure 8. The key characteristics of the
studies are reported in appendix 5.

The countries of origin of the economic evalua-
tions reviewed are presented in Table 2 by
publication year. Overall, half of the economic
evaluations (but as many as 88% in 1987) were
from the USA. All other countries follow at great
distance, led by the UK and Canada with 11% and
9% of the studies, respectively.

Studies are classified by intervention area and
by year in Table 3. Economic evaluations of thera-
peutic interventions dominate, with 42% of the
studies in the entire period, but if prevention and
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screening are considered together, these amount
to the same share of the total number of studies.
Evaluations of diagnostic interventions (not
including screening) are 10% of all evaluations.

All but six of the evaluations reviewed are
cost-effectiveness analyses; one entails both a
cost–benefit and a cost-effectiveness analysis. Three
cost–benefit analyses were published in 1987 (two
using the human capital approach, one based on
willingness to pay), two were published in 1992
(one using the human capital approach, one based
on willingness to pay), and two in 1997 (one using
the human capital approach, one based on willing-
ness to pay). Half of the cost-effectiveness analyses
measure ‘final’ outcomes such as life-expectancy
(20%) or quality-adjusted life-expectancy (30%),
whereas the other half are based on ‘surrogate’
measures. The numbers and proportions of studies
using different outcome measures are presented in
Table 4 for each of the 5 years.

Economic evaluations could, in principle, address
three types of distributional questions. These are
related to the way in which resources are allocated
in the healthcare system, and require different
pieces of information from economic evaluations.
The three questions are described below.

Distributional effects of switching
between the (mutually exclusive)
interventions compared in the
evaluation
It could be argued that these distributional effects
are relatively unimportant, and take place only
when the patient groups that may benefit from
the interventions compared within the evaluation
are different, or when the interventions involve a
different distribution of costs between patients and
other payers. These distributional effects may arise
regardless of the relative cost-effectiveness of the
interventions compared (i.e. whether or not one
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Country 1987 1992 1995 1996 1997 All years

No. % No. % No. % No. % No. % No. %

USA 21 88 30 41 36 50 42 40 80 53 209 49

UK 10 14 8 11 14 13 14 9 46 11

Canada 6 8 6 8 8 8 17 11 39 9

Sweden 6 8 6 8 8 8 22 5

Italy 6 6 9 6 18 4

France 7 10 5 3 18 4

Netherlands 5 5 14 3

Australia 5 5 14 3

Spain 11 3

Norway 7 2
Others* 3 14 16 16 26 26

Total 24 100 73 100 72 100 104 100 151 100 424 100
* Includes countries with less than five studies in each column and studies on multiple countries

TABLE 2 The number of economic evaluations included in the review, by year and by country

Intervention
type

1987 1992 1995 1996 1997 All years

No. % No. % No. % No. % No. % No. %

Preventive 5 21 11 15 16 22 26 25 35 23 93 22

Curative 8 33 31 42 29 40 44 43 67 43 179 42

Diagnostic 5 21 7 10 11 15 7 7 14 9 44 10

Screening 4 17 22 30 15 21 25 24 21 14 87 21

Rehabilitation 1 4 4 3 5 1
Palliative 1 4 2 3 1 1 2 2 10 7 16 4

Total 24 100 73 100 72 100 104 100 151 100 424 100

TABLE 3 The number of economic evaluations included in the review, by year and by intervention type



intervention is dominant). Examining whether
distributional effects of this type may arise in a
specific comparison is difficult, as it requires an
in-depth knowledge of the clinical nature of the
interventions compared and of the specific
financing mechanisms in the setting where the
evaluation was undertaken. This is beyond the
scope of this review. However, in our examination
of the economic evaluations included in this review
(all studies in which no intervention was dominant)
we were unable to find any studies addressing
explicitly this type of potential distributional effects.

Distributional effects of providing an
intervention selectively to a subset of
the overall population that may
potentially benefit from that
intervention
These distributional effects are probably more
important than those described above from a
societal viewpoint, but arise only in particular
circumstances. The most typical case in which
interventions are provided selectively is when the
funding for those interventions is capped on the
basis of some rationing criterion. Examples of this
include intensive care units, heart surgery and
dialysis. In all these cases the interventions are
offered by the health service, but the funding of
these interventions is not sufficient to meet all the
demand and waiting lists are formed. This leads
inevitably to the prioritisation of patients for access
to the intervention. Whether this is done on a
‘first come first served’ basis or on the basis of
some more elaborate criterion, there will be distri-
butional effects. A similar situation arises when
constraints are determined by the scarcity of a key
resource in the delivery of the intervention, rather
than by insufficient funding. A typical example of
this is the case of renal transplantation examined

in chapter 4. In this case the scarcity of kidneys
determines the need for prioritisation of patients,
with important distributional effects.

Whenever conditions like those described are
present, distributional effects arise regardless of
whether the interventions in short supply dominate
alternative interventions or not. In these cases
economic evaluations should provide information
on several aspects of the impact of the interventions
examined in order to be able to support decisions
led also by equity concerns. First, evaluations should
focus on an unselected population of patients who
may benefit from the interventions appraised, or at
least on a sufficiently broad range of patient types,
to allow comparisons between subgroups. Secondly,
evaluations should explore the effects of the inter-
ventions (effectiveness and cost) along one or more
dimensions considered important from an equity
viewpoint. Finally, evaluations should report infor-
mation on the relative cost-effectiveness of the
interventions in different subgroups, or patient
types, considering the delivery of such interventions
to different subgroups of patients as independent
(and mutually exclusive) interventions. In the
process of determining the relative cost-effectiveness
of interventions in different subgroups a differential
valuation of outcomes (equity weighting), or
another method for addressing equity explicitly,
may be applied.

Again, the equity issues arising in the prioritisation
of patients for access to a specific intervention was
not the primary focus of this review because, in
order to determine in what cases such issues poten-
tially arise, a detailed exploration of the context
in which an intervention is delivered would be
required. However, none of the 424 evaluations
included in the review reported the information
needed to address these equity issues. Two thirds of
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Outcome
measure

1987 1992 1995 1996 1997 All years

No. % No. % No. % No. % No. % No. %

Quality-adjusted
life-expectancy

2 8 15 21 28 39 28 27 55 36 128 30

Life-expectancy 7 34 16 22 8 11 9 9 43 28 83 20

Survival rate 4 17 2 3 15 21 35 33 5 3 61 14

Cases successfully
treated

2 8 10 14 7 10 5 5 8 5 32 8

Cases detected 1 13 16 22 3 4 10 10 16 11 46 11

Cases prevented 4 17 12 16 11 15 17 16 15 10 59 14
Other 4 2 9 15

Total 24 100 73 100 72 100 105 100 151 100 424 100

TABLE 4 The number of economic evaluations included in the review, by year and by outcome measure



the studies focused on selected groups of patients.
A relatively large number of studies did assess
effects and determine cost-effectiveness ratios in
subgroups, but none of the studies examined
reported information on the relative cost-effective-
ness of providing an intervention to one subgroup
versus providing it to a different subgroup.

Distributional effects of prioritising
between interventions competing for a
given pool of resources
The distributional effects related to broad resource
allocation decisions are probably the most signifi-
cant ones and our review is primarily focused on
these. Broad resource allocation decisions are
typically made at the policy level and involve
choosing among interventions aimed at treating
different conditions and, consequently, patient
groups that may differ in terms of age profile,
gender mix, socio-economic conditions, ethnic
group and other dimensions that are relevant
in equity judgements. In this context, choices
leading to the adoption of dominant interventions
(those with better outcomes and lower cost than
alternative interventions) are unlikely to have
distributional effects, therefore the focus of this
review is on interventions that produce better
outcomes but require additional resources
compared to alternative interventions that would
be used if the former were not available. Distribu-
tional effects related to broad resource allocation
decisions are also the primary concern of most
theoretical contributions on equity and economic
evaluation discussed in chapter 2.

For economic evaluations to be able to support
resource allocation decisions driven by, among
other things, equity concerns, a number of condi-
tions must be met. First, evaluations must assess
the cost-effectiveness of interventions based on
outcome measures that allow comparisons across a
broad range of interventions. It can be seen from

Table 4 that a substantial number of studies focused
on surrogate measures of outcome, which are
unsuitable for broad comparisons. If we consider
as final outcome measures quality-adjusted life-
expectancy, life-expectancy and survival rates (or
lives saved) – although it could be argued that the
latter do not represent final outcomes – the
proportion of potentially useful evaluations is only
64%. However, using a final outcome measure is a
necessary but not sufficient condition. In order to
be able to support decisions, evaluations should
also provide information on the characteristics of
the patient population that may benefit from the
interventions appraised, and possibly provide a
differential valuation of outcomes in different
subgroups (equity weighting).

Only 35 of the 273 studies that compared interven-
tions in terms of their final outcomes provide some
explicit description of the characteristics of the
populations that may benefit from such interven-
tions. Twenty studies provide information on the
age profile of the respective patient population,
21 provide information on the gender profile, and
two provide information on socio-economic condi-
tions. However, none of these studies presents
comprehensive and structured information on
patient characteristics, with only few and approxi-
mate details being provided. On the other hand,
a relatively large number of studies (103) present
some information on the effects of interventions
in specific patient groups, and 71 of these present
cost-effectiveness ratios by subgroup along dimen-
sions such as age, gender and risk status, as
illustrated in Table 5. There was no correlation
between this characteristic and those illustrated in
Tables 2 to 4 (country of origin, type of intervention
and outcome measure). While at least some of
these dimensions are certainly relevant in equity
judgements, the utility of determining cost-
effectiveness ratios in specific subgroups may be
questionable, as discussed below. Differential
valuation of outcomes in different patient groups
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Dimension 1987 1992 1995 1996 1997 All years

Age 3 6 16 10 20 55

Gender 1 5 7 6 19

Risk profile 1 4 4 8 17
Ethnic group 2 2

Total 4 6 20 16 25 71
* The number for different dimensions in each year do not add up to the total for the same year because studies may consider more
than one dimension

TABLE 5 The number of economic evaluations adopting final outcome measures and reporting cost-effectiveness ratios, by patient
subgroup characterised along different equity dimensions*
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(equity weighting) was not used in any of the
economic evaluations included in this review.

Finally, none of the rare cost–benefit analyses
assessing outcomes with the willingness-to-pay
approach (only three in the five sample years),
considers any utility aspects other than those
related to the expected health effects of own
consumption of healthcare in their willingness-
to-pay assessment.

Discussion

The overall picture illustrated above is very disap-
pointing, and certainly the worst that could have
been expected before starting this literature
review. Despite the significant and increasing
number of economic evaluations published every
year in the world literature, it can be said with
confidence that none of those examined in this
review, covering the three most recent years for
which full records of published literature were
available and two less recent sample years,
provided enough information to allow decision-
makers to judge the distributional consequences
of alternative resource allocations.

The studies examined were unsuitable for
addressing any of the three distributional questions
described in the previous section. However, the
selection of economic evaluations for this review
was based on criteria that relate mainly to the third
question (i.e. assessing the distributional implica-
tions of prioritising interventions in competition
for a given pool of resources).

Only half of the economic evaluations reviewed
measure outcomes that can be meaningfully
used in comparisons of cost-effectiveness ratios
across interventions (quality-adjusted life-
expectancy, 30%; and life-expectancy, 20%);
an additional 14% measure outcomes in terms
of survival rates (or lives saved). Only about one
in eight of these studies reported some informa-
tion on the characteristics of the population that
may benefit from the interventions appraised,
thus shifting to decision-makers the burden of
gathering such information from alternative
sources. A larger number of studies reported infor-
mation on the effects and cost-effectiveness of
interventions in specific patient subgroups defined
in terms of age, gender, risk profile or ethnic
group. In practice, these studies evaluated the
provision of an intervention to a specific patient
group as an independent intervention. However,
for this information to be useful in resource
allocation decisions it should be possible to
provide interventions selectively to specific
patient groups, and this is extremely unlikely
in most circumstances.

Cost-effectiveness ratios by patient subgroup may
be more useful to address distributional questions
of the second type illustrated in the previous
section (i.e. for prioritising access to an interven-
tion in short supply by different patient groups).
However, in this case cost-effectiveness ratios
should be calculated through direct comparisons
between patient groups, rather than indirectly
through comparisons of alternative interventions
in different groups, as in all the evaluations
reviewed.



Introduction

This part of the report includes three case studies
of healthcare policies currently adopted in the
UK: cervical cancer screening, renal transplanta-
tion and neonatal screening for sickle cell disease.
The aim of these case studies is to show what
conflicts and trade-offs may occur between
efficiency and equity criteria in the implementa-
tion of actual health policies. The idea is to reveal
the attitudes of NHS decision-makers in specific
contexts, indicating what dimensions economic
evaluations ought to take into account in order
to provide relevant information in support of
policy decisions.

The cost-effectiveness of each of the three policies
is examined either on the basis of information
from existing economic evaluations or on the
basis of new evidence gathered as part of this
project. Distributional implications (regarding
socio-economic status in the first case study, age
in the second, and ethnicity in the third), are also
examined and implicit values with regard to equity
are inferred, where possible.

The three case studies are not examples of good
or bad policies, nor examples of good or bad
evidence from economic evaluations. They are
just meant to show the practical implications of
neglecting distributional implications in cost-
effectiveness analysis, and in what direction
existing economic evaluation methods should
be changed in order to provide more relevant
evidence to decision-makers who face a trade-off
between equity and efficiency objectives and wish
to make an informed judgement about how this
should be addressed.

The quantitative models used to assess the cost-
effectiveness of cervical cancer screening and
sickle cell screening are not illustrated in great
detail in this report, because these are of marginal
importance within the context of this report.
However, details are available from the authors on
request.

The national cervical cancer
screening programme in England
Cervical cancer is the third most common cancer
and a leading cause of cancer death for women
worldwide.128 Age-adjusted incidence rates of
invasive cancer of the cervix as high as 15–30 per
100,000 until the 1960s129 led many European
countries to adopt organised national screening
programmes. These have accomplished varying
degrees of population coverage. In fact, mortality
from cervical cancer has decreased dramatically
over the last few decades in most European
countries,130 although the issue of whether this
may be mainly a consequence of underlying disease
trends, rather than an effect of screening, is still
controversial.131,132

There is substantial evidence that screening for
cervical cancer is both an effective and an efficient
strategy (e.g. Quinn and co-workers,133 Eddy134),
but the size of the impact on mortality and
healthcare resources is highly dependent on the
context in which the programme is carried out and
on the characteristics of the programme. In the
UK, where mortality from cervical cancer has been
particularly high,130,135 economic incentives to
general practitioners (GPs) were introduced in
1990 to enhance the coverage and effectiveness of
the national screening programme.136

Differential and/or unequal availability and use of
screening and treatment procedures across social
groups could significantly affect the outcomes of
screening. Both morbidity and mortality from
cervical cancer have been strongly associated with
socio-economic gradients.137,138 Therefore, reports
that utilisation of health promotion and prevention
measures is higher in the wealthy than in the less
well-off should be of major concern in planning
screening programmes. Previous research has high-
lighted that women most at risk of developing the
disease, namely those from poorer backgrounds,
were being screened less than others,139–141 both
prior to and after the introduction of the organised
screening programme in 1988.
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The aim of this case study is to assess the cost-
effectiveness and the distributional impact of
cervical cancer screening in England and to
examine possible equity–efficiency trade-offs. A
simulation model has been developed for this
purpose on the basis of existing information
gathered from several sources. This was first
employed to determine the cost-effectiveness of
the current national screening programme
compared with the strategy used before the intro-
duction of economic incentives to GPs in 1990.
Then, a simulation was carried out to assess
whether the substantial increase in coverage
obtained after the introduction of economic incen-
tives to GPs (target payments) has been equally
beneficial to women of all social groups and has
contributed to reducing inequalities in morbidity
and mortality from cervical cancer in England.

Cervical cancer and health inequalities
The evidence available of inequalities in cervical
cancer morbidity and mortality is not merely
anecdotal. Longitudinal studies undertaken by
the UK Office of National Statistics have shown
incidence rates varying from 20 per 100,000 in
‘manual class’ women to 12 per 100,000 in the
‘non-manual’ group (1976–89). The difference
appears even larger in a later cohort, in which
women belonging to the ‘manual’ group had an
incidence rate of 22 per 100,000 (1986–89).137

Similar inequalities between women of different
socio-economic conditions exist in survival after
diagnosis of cervical cancer. Although these seem
to be gradually decreasing, crude 5-year mortality
rates for women diagnosed in the period 1986–90
range from 61% for the most affluent group to
56% for the most deprived.138

Given the multitude of factors which could possibly
have a role in the development of cervical cancer,
the task of establishing why it has a higher inci-
dence in lower social classes becomes even more
complicated and can only be hypothesised. Epide-
miological research into different aspects of the
aetiology of cervical cancer provides a number of
possibly relevant findings:

• Cervical human papillomavirus infection, one of
the causal factors of cervical cancer, seems to be
more prevalent in women of lower education
and income.142

• The widespread assumption that multiple sexual
partners is the reason why cervical cancer occurs
disproportionately among women from lower
social classes has never been proven.143,144 In fact,
empirical evidence seems to indicate that

women from higher social classes have more
sexual partners over their lifetime.145 Neverthe-
less, this does not seem to exclude the role of
more promiscuous behaviour amongst lower
social class men.143

• The age of first intercourse is earlier for women
in lower social classes.143–145

• Women from lower social classes seem to use
oral contraception more than barrier methods
and to suffer disproportionately from sexually
transmitted infections.143

• Higher tobacco use, an unhealthy diet and high
levels of stress in lower socio-economic groups
add up and have immunosuppressive effects
which could enhance the persistence of the
human papillomavirus.142

Development of the national
programme in England
During the early 1960s individual district health
authorities in the UK began to introduce cervical
screening using the Papanicolaou (Pap) test. In
1967, the NHS announced a national programme
which recommended screening at 5-year intervals
for all women over the age of 35 years and set up
a national recall system for women who had previ-
ously had a smear.136 Smears were delivered in
general practice and GPs received a flat fee per
woman aged over 35 years screened, once every
5 years. This was subsequently expanded to include
women aged under 35 years, if they had had three
pregnancies. Any other smears were not eligible for
separate reimbursement and were paid for as part
of the general per-capita fee a GP receives for each
registered patient. A small number of women had
(and still have) their smears taken at family
planning or genitourinary clinics.146

In 1981, the Department of Health expressed
concerns about the lack of impact of the
programme on death rates, leading to the intro-
duction of local recall systems in place of the
national system in 1983. The national cervical
screening programme was extended in 1988 to
all women aged 20–65 years with a minimum
screening interval of 5 years (some districts opted
for a 3-year interval). The call and recall system was
computerised and a training and quality assurance
programme led by the National Coordinating
Network for Cervical Screening was introduced.147

At 31 March 1990 the screening programme
covered approximately 64% of women in the
age range 25–64 years at 5.5 years,146 or an
estimated 59% of women aged 20–64 years at
5 years. In order to enhance coverage further, the
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Department of Health introduced target payments,
an innovative form of economic incentive to
GPs, as part of the 1990 contract.148 The amount
reimbursed to a GP for a smear was linked to the
doctor’s ability to achieve coverage targets of 50%
and 80%. The higher the coverage, the higher
the payment per smear, with a fee ratio of approxi-
mately 3:1 between the two targets. Payments are
‘per woman’ rather than ‘per test’, which discour-
ages GPs to make more tests than recommended.
Women who have undergone a hysterectomy are
excluded from target calculations. The relevant
fee is paid annually, regardless of whether the GP
took a smear during that year or not, as long as
the woman had a test in the last 5 years (initially
5.5 years). The GP receives an adjusted payment
if the woman had her test done in a community
or hospital clinic; however, the woman will still be
included in the target calculations.

The impact of the new incentives, combined with
the computerised local call–recall system, was
significant.149 Coverage at 5 years in England for
women aged 20–64 years increased from 59% to
79% between 1989–90 and 1992–93, and reached
83% in 1997–98.146,150

Evidence of the effectiveness and
efficiency of screening
National screening programmes have been
adopted in many European countries, particularly
in Scandinavia and northern continental Europe.
A national programme was started in Finland in
1963 for women aged 30–55 years, with testing
done every 5 years. In the early 1990s, following
an increase of the upper age limit to 60 years,
this invitation-based system achieved an overall
coverage of 75%. It has been estimated that this
programme reduced mortality from cervical cancer
by 90%.151 Broadly similar programmes were intro-
duced at approximately the same time in Sweden,
Iceland and parts of Norway and Denmark. In
these countries, however, the reduction of
mortality from cervical cancer has been less
evident. This is probably due to a narrower age
range covered in Sweden (where age-standardised
death rates for the age group 0–64 years fell by
78% in the period 1970–95, compared to 87%
in Finland), and to a lower overall coverage in
Norway and Denmark (where rates fell by 61%
and 71%, respectively).130 Hristova and Hakama151

produced projections of the effectiveness, cost and
cost-effectiveness of adopting the Finnish screening
model in all Nordic countries. They concluded that
in the period 1998–2002 the programmes would
have an incremental cost-effectiveness varying

between US$1000 and 2600 per QALY gained for
Finland and Denmark, respectively.151 Another
study conducted in Denmark showed that the
national guidelines for cervical screening issued by
the National Board of Health in 1986 advocated
a suboptimal strategy, with an incremental cost-
effectiveness of approximately DKK 113,500
(assuming 80% coverage) compared to the next
less effective alternative strategy.152 The authors
examined a wide range of screening options and
concluded that the lowest cost-effectiveness ratio
could be obtained by screening women aged
30–59 every 5 years (the incremental cost-
effectiveness versus targeting women aged
30–50 years was DKK 20,500, the average cost-
effectiveness was DKK 21,000).

In the late 1970s an organised screening
programme was progressively introduced in
The Netherlands, initially aimed at women aged
35–53 years, to be screened at 3-year intervals, and
subsequently extended to cover the age range
30–60 years, but with screening at 5-year intervals.
In recent years the programme has achieved a
national coverage of 75% up to the age of 50
years.153 After the introduction of the national
screening programme in The Netherlands a reduc-
tion in mortality of 58% was achieved,130 although
it must be said that rates fell by 42% between 1970
and 1980, when screening was very limited.130

Using a mathematical model it has been estimated
that the current screening strategy may prevent
4563 deaths in the period 1993–2020 and save
118,824 life-years at a cost-effectiveness ratio
(discounted at a 5% rate) of DFL 27,602 per
life-year saved (equivalent to £9858 in 1993),
compared with a hypothetical situation in which
screening were not available.

Outside Europe, a national screening programme
was implemented in Japan in 1961, although 30
years later coverage was still as low as 15.4%.154

A simulation based on a hypothetical cohort
of 200,000 women followed up for 40 years
starting from the age of 30 years produced a cost-
effectiveness estimate of US$40,604 per life-year
saved (equivalent to £26,828 in 1990).154

A very detailed study based on a simulation model
was conducted by Eddy,134 mainly based on data
extracted from the literature. The author estimated
the reduction in the risk of developing cervical
cancer due to screening at different intervals, and
the associated benefits in terms of life-years gained
and financial costs for the American population. A
thorough analysis of alternative strategies involving
different screening intervals and different age
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ranges led to the conclusion that screening may
reduce mortality from cervical cancer by approxi-
mately 90%, adding 96 days to the average life-
expectancy of a 20-year-old woman, at a cost-
effectiveness ratio in the region of US$10,000 per
year of life-expectancy gained.134

Evidence of the cost-effectiveness of cervical
cancer screening in the UK is limited.155–159 This
is discussed later in this chapter in the light of the
results of our analysis.

Cost-effectiveness analysis of the
national programme in England
A mathematical model was developed for the
purpose of assessing the cost-effectiveness of the
screening strategy currently adopted in England
compared with a hypothetical situation with no
organised programme, and for assessing the
cost-effectiveness of a possible further increase in
coverage. The model makes use of secondary data
selected from different sources (as illustrated in
appendix 6). It presents an innovative structure
compared to previous models for the analysis
of the cost-effectiveness of cervical cancer
screening,134,151,153,154 being based on a cross-
sectional rather than longitudinal design. This
methodological choice reduces significantly the
complexity of the model and evaluates the cost-
effectiveness of the programme for a population
(rather than an individual or a cohort of identical
individuals). The model is based on the assump-
tion that the programme has been operating for a
number of years, and therefore start-up effects are
neglected.

The model evaluates the outcomes of alternative
cervical screening programmes for women aged
20–64 years on the incidence of invasive cancer of
the cervix and mortality in England, taking into
account the spill-over effects in the age range
65–69 years.

Several sensitivity analyses were performed to assess
the robustness of cost-effectiveness estimates to
alternative assumptions about key variables.

The following screening strategies were examined
and compared:

• Option 1 – Hypothetical do-nothing. In this
scenario no screening would take place. The
entire female population is assumed to have a
risk of developing invasive cervical cancer equal
to that of women not undergoing screening,
calculated on the basis of 1997 age-specific

incidence and coverage rates and relative risks
by time elapsed from the last smear. Of course,
this is a purely hypothetical situation and was
included only for the purpose of assessing the
overall impact of screening.

• Option 2 – Strategy before target payments.
Before 1990, GPs received a flat fee per cervical
smear. From the latest figures available before
the introduction of target payments, a coverage
of approximately 59% for screening at 5-year
intervals was achieved for women aged 20–64
years in England.162 This option was taken into
account mainly for the purpose of estimating
the cost-effectiveness impact of the target
payment strategy.

• Option 3 – Current strategy with target
payments. This option reflects the adoption of
the strategy currently in place, with a majority of
districts inviting women for screening at 3-year
intervals and a minority at 5-year intervals. The
current share of the eligible population covered
by screening in the last 3 years is 67%, whereas
16% of women have had a smear between 3 and
5 years ago and 17% remain unscreened.146

• Option 4 – 95% coverage. This option is hypo-
thetical and involves expanding coverage to 95%
while maintaining the current proportions of
women screened 3-yearly and 5-yearly.

The model produced estimates of the costs and
effectiveness of each option based on data
gathered from several sources of information.
These are illustrated in detail in appendix 6.

Results of the cost-effectiveness analysis
The model indicates that dramatic improvements
in mortality from cervical cancer have been
achieved in England since 1990, in correspondence
with the introduction of the current screening
strategy and compared with a hypothetical
situation in which screening were not available
(775 cancer deaths averted and 12,076 life-years
saved per year), or to maintaining the strategy
in use until 1990 (272 deaths averted and 4158
life-years saved per year). Such improvements
have been achieved at a cost-effectiveness ratio
of £11,191 per life-year saved (£/year 2000),
compared with the hypothesis of maintaining the
strategy in use until 1990. Table 6 shows the results
of this first comparison in terms of costs, outcomes
and incremental cost-effectiveness. The current
strategy entails a significant commitment of
resources. There is wide agreement that cervical
cancer screening is not a form of screening that
may ‘pay for itself’ just by reducing treatment
costs.134,153 Even the previous strategy, which
involved comparatively modest payments to GPs,

Distributional implications of recent health policies in the UK

50



had a higher cost than the (theoretical) cost of
treating all cases at a symptomatic stage. However,
as previously mentioned, the cost per life-year
gained through the current strategy compares
favourably with those of other interventions
commonly used in European healthcare systems.

The results provided by the model seem to indicate
that a further reduction in the incidence of
invasive cervical cancer and related deaths may
still be achieved at an acceptable cost-effectiveness
ratio. It appears that increasing coverage while
maintaining the current proportion of women
screened at 3- and 5-year intervals would save an
estimated 101 additional cancer deaths at a cost-
effectiveness ratio that varies between £21,000
and 33,000 per death averted (versus the current
strategy), depending on the cost of reaching addi-
tional women (varying in the range £10–25). This
strategy, however, would involve an increase in
NHS expenditure for the programme of up to
£51 million, which may not be acceptable due to
tight budget constraints. The robustness of these
results has been confirmed by an extensive sensi-
tivity analysis, the details of which are reported in
appendix 6.

The results of our analysis are consistent with those
of previous studies conducted in the UK. In a
series of articles published in Cytopathology, Waugh
and co-workers155–157 reported the findings of a
thorough economic analysis of the screening
programme in Tayside (Scotland). Their conclusion
is that both switching to screening at 3-year intervals
and extending coverage would give additional
benefits at a favourable cost-effectiveness ratio (our
figures differ due to the discounting of life-expec-
tancy gains and the inclusion of an additional cost
for reaching uncovered women). Our estimate of
the cost-effectiveness of the current programme is
significantly more favourable than that reported by
Charny and co-workers158 before the start of the
national organised programme, providing further

evidence of the higher efficiency of the current
strategy compared to the old system. Finally, a
simulation-based study reported in 1986159 reported
estimates of the outcomes and cost-effectiveness of a
range of alternative screening options that are diffi-
cult to compare with those produced by our model
because of differences in the strategies explored.
What does appear from a direct comparison is that
screening women in the younger age groups is not
as inefficient as Parkin and Moss159 suggested more
than 10 years ago, mainly due to increases in cancer
incidence in such groups.

Distributional effects of cervical cancer
screening in England
Overall, the initial evaluations of the target
payment system have been positive, a position
confirmed by the National Audit Office in their
latest review of the screening programme:

The target payment system is providing a good incen-
tive to achieve and maintain the overall coverage of
the cervical screening programme. Nearly 70% of
general practices reported that they found the target
payment scheme instrumental in encouraging them
to achieve and maintain high screening coverage.135

However, the fact that 13% of health authorities
in England still do not reach the targets means
that a considerable proportion of women remain
underscreened. The National Audit Office
confirmed the existence of significant gaps in
coverage:

Research indicates that some groups of women
including some ethnic minorities, unskilled manual
workers and those in poor economic circumstances
are underscreened.135

These findings have been confirmed by other empir-
ical research. Studies carried out since the
introduction of target payments have highlighted
broadly the same profiles of non-participants.
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Do nothing Previous situation Current strategy

Cases of invasive cancer £ ,4,680 £ ,2,991 £ 2,026

Cancer deaths £ ,1,351 £ ,,848 £ ,576

Life-years lost £ ,20,743 £ ,12,825 £ ,8,667
Total cost £56,113,927 £106,773,806 £153,300,967

Incremental cost-effectiveness

Cost per cancer death averted ,£170,779
Cost per life-year saved ,£11,191

TABLE 6 Cost-effectiveness of the current cervical cancer screening strategy compared with the strategy used before 1990 and with a
hypothetical situation in which no screening were available



Unscreened women generally tend to be from social
classes 4 and 5 rather than 1 and 2,141 from an ethnic
minority,140 unemployed140 and living in deprived
areas and overcrowded accomodation.140,163

Both Brown and co-workers137 and Austoker,150

while acknowledging that some progress has been
made, have underlined that more concerted effort
is needed to increase coverage among women from
lower social classes (especially amongst those living
in inner city areas) if the gap between classes in
cervical cancer morbidity is to be narrowed.

Research has indicated that for both childhood
immunisation and cervical cytology140,163–166 there
is still a great deal of variation in target attainment
between practices. More specifically, practices
located in affluent areas are significantly more
likely to reach the high target than are those
located in deprived areas.167

It is extremely difficult to assess the distributional
consequences of the current cervical screening
programme and explore whether variations in
coverage may have exacerbated inequalities in
morbidity and mortality from cervical cancer
between women belonging to different social
groups. In particular, difficulties arise because
recent accurate measures of inequalities in inci-
dence of cervical cancer are not available and
effects on mortality become apparent only after a
long time. However, even if information on these
effects were available an assessment of the causal
influence of an uneven screening coverage on
inequalities would be compounded by several
concurrent determinants.

As part of this case study we made an attempt to
estimate indirectly the distributional impact of the
current screening strategy by measuring the short-
fall in the number of cervical cancer cases detected
in recent years compared with model projections
based on incidence rates prior to the introduction
of target payments and assuming that increases in
coverage had been achieved uniformly in all social
groups. The simulation model is the same as that
used for assessing the cost-effectiveness of the
screening programme.

The starting point of the simulation is the year
1990, the earliest time for which complete data
about cervical cancer incidence and screening
coverage by age group are available. In 1990, 2744
cases of invasive cervical cancer were diagnosed in
women aged 20–64 years. On the basis of age-
specific incidence rates and relative risk rates
related to the time elapsed from the last screening

test (as illustrated in appendix 6), the risk of devel-
oping cervical cancer was determined by age and
screening status. These values were used to formu-
late projections of cervical cancer cases that would
have been diagnosed in 1995 and 1997 if the
increase in screening coverage had been achieved
uniformly across population groups. Projections
were based on the assumption that coverage rates
have not increased among women who have had no
sexual partners. Projected numbers were compared
to actual cases of cervical cancer (based on actual
incidence rates for 1995 and on extrapolations for
1997, as explained in appendix 6) and differences
were attributed to uneven screening coverage. Due
to the cross-sectional nature of the model, a direct
link between screening coverage and incidence
is assumed in any year. However, increases (or
decreases) in screening coverage impact on inci-
dence rates with some delay, and therefore the
model provides reliable estimates only when
coverage is relatively stable. This is the case for the
mid-1990s, as coverage increased only marginally
after 1992. Data for 1997, although based on
extrapolated incidence rates, should provide a rela-
tively unbiased estimate of the coverage–incidence
relationship. In 1990, instead, screening coverage
was on a sharply increasing trend that lasted from
1988 to 1992. For this reason, it could not be
assumed that the 1990 incidence was a reflection of
the 1990 coverage, and alternative scenarios had to
be tested as described below.

In 1997, 1879 cases of invasive cervical cancer were
diagnosed. Screening coverage in 1997 showed a
28% increase over that in 1990. If this additional
28% of the female population aged 20–64 years
undergoing screening had been evenly distributed
across social groups, the number of invasive
cervical cancer cases diagnosed in 1997 would have
been significantly lower than the actual number. In
particular, the risks of developing invasive cancer
for different population groups that would have to
be applied in order to project the exact number of
cases diagnosed in 1997 are those that assume that
the 1990 incidence of cancer is a reflection of a
stable 45% coverage of the female population aged
20–64 years. Although in 1990 the actual coverage
was approximately 56%, this was significantly lower
in 1989 (around 40%) and until 1988 (around
20%), and therefore it is unreasonable to assume
that the 1990 incidence corresponds to a 45%
stable coverage. In order to obtain a more precise
estimate of the shortfall in the number of cancer
cases avoided in relation to the increase in
screening coverage between 1990 and 1997, we
modelled the actual increase in coverage that
occurred from 1988 to 1990 and obtained new
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baseline risks for our projections. The model takes
into account that a number of ‘latent’ cases of
invasive cancer are diagnosed simply as an effect
of an increase in coverage. As the increase in
coverage was substantial between 1989 and 1990,
this effect has a great influence on the results of
the model projections, and therefore alternative
assumptions on the size of this effect were tested.

The results of the new projections indicate that the
number of cervical cancer cases avoided in 1997 due
to the screening strategy introduced in 1990 is, at
best, 85% of the number of cases that would have
been avoided if coverage had increased uniformly
across social groups, but the proportion is more
likely to be closer to 60%. In theory, from these
projections it would be possible to derive implicit
weights reflecting the equity–efficiency trade-off of
the cervical screening policy, but there are so many
uncertainties and assumptions in the model that
the meaning of such weights would be very limited.
What is important is that the model seems to
confirm that the performance of the screening
programme has not been as good as it could have
been, due to a disproportionate coverage of women
at lower risk, particularly women from more affluent
social groups. The uneven coverage may have
increased inequalities in the incidence of cervical
cancer between social classes, although this should
be confirmed by empirical data that are not avail-
able at present.

Discussion
This study provides evidence that was not previ-
ously available about the cost-effectiveness of
cervical cancer screening in England. Estimates are
based on a cross-sectional model and rely on the
best and most up-to-date information available on
cervical cancer incidence and mortality, screening
coverage at different time intervals and relative risk
of developing invasive cancer by time elapsed since
the last smear. However, extrapolations had to be
made for missing data or data provided in different
formats (e.g. different age intervals). Moreover, the
validity of the estimates reported herein is subject
to a large number of factors that may influence
disease and survival trends.

The programme currently offered by the NHS
entails a significant commitment of resources,
particularly in terms of payments to GPs, which
currently represent nearly half of the total cost of
the screening programme. The benefits of such a
programme are remarkable, and these have been
achieved at a cost-effectiveness ratio that may be
considered acceptable on the basis of common

standards, although significantly higher than the
£2500 per life-year saved calculated for breast
cancer screening,168 which is ten times more
common than cervical cancer in the UK. Even
setting aside the issue of political viability, and
under optimistic assumptions regarding the
decrease in coverage that would follow, the finan-
cial savings that could hypothetically be achieved
by discontinuing target payments would not justify
the high toll in terms of additional cancer
morbidity and mortality.

On the other hand, it appears that the development
of the current screening strategy was mainly aimed
at maximising the coverage obtainable with
the resources invested. Although the resulting
overall effectiveness and cost-effectiveness of the
programme are good, the same, if not better,
effects could have been obtained by covering fewer
women, or by screening at longer time intervals,
while providing a more even coverage across social
groups (particularly women from lower social
classes, who are penalised by the current strategy
due to their lower uptake rates). This indicates a
form of equity–efficiency trade-off, which has been
addressed by policy-makers when shaping the
national screening programme. The policy adopted
reflects an implicit attitude to provide equal access
to screening (where access is defined purely on the
basis of supply side factors) and maximise coverage.
If different definitions of access (to take into
account demand side factors) and efficiency (maxi-
mising health gain rather than coverage) had been
adopted, the results of the screening programme
would have been very different, and even more so if
a different equity principle (e.g. equal health gain
across social groups) had been adopted.

A normative economic analysis incorporating
equity weights to reflect, for instance, the higher
morbidity and mortality of women from less
affluent social groups, would indicate that
the current strategy performs poorly on cost-
effectiveness grounds. Alternatively, a positive
approach aimed at illustrating the consequences
of alternative policy options might have led to
different choices and to a different public judge-
ment about the current strategy.

Improvements in the performance of the screening
programme could still be obtained by increasing
coverage further. However, current levels of
coverage in England are higher than in any other
country, and therefore the cost of reaching addi-
tional women is likely to be high. Interventions
would have to target women in the extreme age
ranges (20–24 and 60–64 years), women from more
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deprived areas and women from ethnic minorities.
By targeting these groups, such interventions may
produce desirable outcomes also in terms of a more
equitable distribution of coverage. Further research
is needed into the extent to which coverage can
actually be increased in groups currently presenting
lower uptake rates and on the costs involved.

The allocation of kidneys for renal
transplantation in the UK
A person with end stage renal disease (ESRD)
will normally die within 6 months unless they are
provided with renal replacement therapy. Haycox
and Jones169 reported that in December 1990 an
estimated 19,000 people in the UK were receiving
some form of renal replacement therapy. Of these,
approximately 53% were living with a transplanted
kidney. Transplantation is therefore an important
part of renal replacement therapy in the UK. The
number of people who could potentially benefit
from renal replacement therapy has been rising as
a result of two factors:

• a greater willingness to treat certain groups of
people previously denied treatment, such as
people with significant co-morbidities or old
people

• demographic change leading to an increase in
the stock of people requiring renal replacement
therapy.

A recent study has simulated the demand for renal
replacement therapy over the next 15 years.170 The
results predicted a rise of between 50% and 100%
in the number of people requiring renal replace-
ment therapy. There were also predicted to be
more elderly people with co-morbidity under treat-
ment. Given the shortage of kidneys, meeting this
rise in demand will require an expansion in
dialysis. It may also increase the number of people
on the waiting list for a kidney transplant.

Transplantation is seen as offering patients an
improved quality of life in comparison with that
offered by dialysis. It may also offer survival
benefits. Cost-effectiveness studies have tended
to show transplantation to be less costly. However,
kidneys for transplantation are in short supply.
This creates the necessity for setting priorities
between those who might benefit from transplanta-
tion. Since July 1998 this has been done in the UK
via the New Kidney Allocation Scheme developed
by the Users’ Kidney Advisory Group HLA Task
Force of the UK Transplant Support Service
Authority (UKTSSA).171

The aim of this case study is to evaluate the New
Kidney Allocation Scheme in the light of evidence
of the effectiveness and cost of transplantation, to
reveal the distributional implications of the
scheme. There were three objectives:

• to determine the extent to which the scheme is
supported by evidence of cost-effectiveness

• to determine which concepts of equity might be
consistent with the scheme

• to evaluate whether the allocation scheme
results in a trade-off between equity and
efficiency.

The New Kidney Allocation Scheme in
the UK
Since 1 July 1998 a new national donor kidney
allocation scheme has been in operation in the UK.
The scheme is coordinated by the UKTSSA and
involves the cooperation of all renal transplant
centres in the UK.

When a cadaveric donor kidney becomes available
for transplantation, a list of patients with compat-
ible blood types is prepared from the national
database of patients waiting for a kidney transplant.
These potential recipients are then organised into
ranked categories based on four criteria:

• matchability
• recipient age
• sensitisation (those in matchability tier 1 only)
• location.

Thus, to determine to whom a kidney should be
offered, the scheme first considers matchability.
Amongst those equally ranked according to
matchability, the scheme next considers recipient
age. If two or more patients are still ranked
equally, and are in matchability tier 1, sensitis-
ation becomes the deciding criterion followed
by location. If ranked equally, but in lower
matchability tiers, location determines priority. If,
having gone through this process, a ‘winner’ has
not been selected, further criteria apply. In the
case of paediatric patients (age 0–17 years) waiting
times are used. For adults (age 18 years and above)
a point-scoring system is applied. This allocation
scheme is described in detail below.

Matchability
Matchability refers to the human leucocyte antigen
(HLA) complex of genes which determine the
histocompatibility complex of each individual. This
is important to how an individual’s immune system
responds to a transplanted organ and thus to the
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likely success of a transplant. HLA genes are
divided into three types: HLA-A, HLA-B and HLA-
DR. These are used in the allocation scheme in the
following way.

Patients are divided into three tiers in order of
priority:

• Tier 1 – patients with no mismatches in either
HLA-A, HLA-B or HLA-DR.

• Tier 2 – patients with other favourable matches
(defined as no more than one mismatch for
HLA-A and/or HLA-B and no mismatches for
HLA-DR).

• Tier 3 – patients with non-favourable matches.

A patient in tier 2 will only be offered the kidney
if there are no patients in tier 1, or if, for some
reason, the kidney is declined by patients in tier 1.
Similarly, a patient in tier 3 will only be offered the
kidney if there are no patients in tier 2, or if the
kidney is declined by patients in tier 2. Note that in
the case where there are no tier 1 patients either
locally or nationally, a transplant centre is only
required to make one of a pair of kidneys nation-
ally available. The other kidney can be kept for use
locally. If there are no tier 1 or tier 2 patients, both
kidneys can be retained locally. Within tier 1,
patients are subdivided into three further hierar-
chical priority categories: firstly by age, then by
sensitisation, then by location. In tier 2, patients
are subdivided by age and then location.

Recipient age
Patients are divided into two categories according
to recipient age: 0–17 years (paediatric) and
18 years and older (adults). Patients defined as
paediatric are given priority over patients defined
as adult. Therefore, a patient who is 18 years or
over can only receive a kidney if there are no
compatible patients in the same matchability tier
who are below 18 years of age.

Sensitisation
Within matchability tier 1, highly sensitised
patients are given priority over non-highly sensi-
tised patients. (Sensitised patients are in a state of
hypersensitivity to an allergen. If they encounter
this allergen, for example, in the form of a trans-
planted organ, they produce a strong immune
response against it; in the case of a transplanted
organ, this might result in rejection.)

Location
Within all matchability tiers, patients defined as
‘local’ (a patient at the transplant centre where the
kidney has been recovered) are given priority over

patients defined as ‘national’ (all other transplant
centres).

Additional criteria
The above system is supplemented by additional
criteria to discriminate between equally ranked
patients.

Deciding ties between equally ranked paediatric
patients
If two equally ranked patients are identified, the
patient who has been waiting the longest is offered
the kidney. If two equally ranked patients have the
same waiting time, the patient nearest in travel
time to the offering centre is prioritised.

Deciding ties between equally ranked adult patients
A point-scoring system is used to prioritise equally
ranked adult patients. The patient with the highest
point score is offered the kidney. Points are
awarded on the basis of:

• recipient age (1–10 points; favours younger
patients)

• donor–recipient age difference (1–10 points;
avoids large age differences)

• waiting time (0.5–5 points; favours longer
waiting)

• matchability (1–10 points; favours rarer HLA
types)

• sensitisation (0.5–3.5 points; favours low sensiti-
sation, avoids positive cross-matches)

• balance of exchange (1–10 points; favours
higher centre balance).

Implications of the scheme for efficiency
and equity
Matchability
Matchability would appear to be an efficiency
criterion, since transplants with favourable matches
are more likely to be successful. This indicates that
efficiency is an important consideration within the
new allocation scheme.

However, there may be implications for equity,
stemming from the emphasis on matchability.
There is a danger that the primacy given to
matchability within the allocation scheme might
discriminate against people with rare HLA types.
As noted in Morris and co-workers,172 this may
particularly affect patients from ethnic minorities.
In the case of patients aged 18 years and above, the
points scheme counterbalances this by awarding
points to favour of rarer HLA types (1–10 points).
This may be interpreted as a principle of fair
opportunity to benefit.
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Sensitisation
The scheme prioritises highly sensitised patients
over non-highly sensitised patients. Is this based on
a judgement of health gain or on a judgement of
fairness? On the one hand, the highly sensitised
person has a greater chance of rejecting the
kidney. Therefore, more health can be gained by
offering the kidney to the non-highly sensitised
person. However, over time, this may not be true.
The highly sensitised are only compatible with
exactly matching donor kidneys; non-highly sensi-
tised patients can be transplanted with a greater
range of HLA types. Therefore, prioritising highly
sensitised patients may maximise the gain available
from a given flow of donor kidneys by allowing
transplantation of less favourable matches in non-
highly sensitised patients.

However, priority for the highly sensitised may also
reflect a principle of fair opportunity to benefit
(or fair access to treatment) from transplantation.
Highly sensitised patients are suitable for a
narrower range of kidneys and therefore have a
lower probability of being compatible with any
given donor kidney that becomes available. This
may be seen as unfair. Giving priority to the highly
sensitised might improve fairness in access between
non-highly and highly sensitised patients.

Location
The time which the kidney has spent outside the
body is inversely related to successful outcome.
The use of location for patients equally ranked by
matchability, age and sensitisation would seem to be
a criterion based on expected transplant outcome.

Recipient age
There are three ways in which recipient age acts as
a criterion for determining priority. First, priority
is given to those aged 0–17 years. The allocation
scheme therefore places greater value on the health
of 0–17 year olds than on the health of those aged
18 years and over (given equal matchability).

Secondly, age appears as a criterion in the points
scheme for determining priority between equally
ranked people aged 18 years and over. Points are
awarded on the basis shown in Table 7. Thus,
someone aged between 18 and 27 years receives
ten times the number of points of some aged 64
years or over, and twice as many points as someone
aged between 46 and 49 years. However, recipient
age receives the same weight within the overall
points scheme as does donor–recipient age differ-
ence, matchability and balance of exchange. The
maximum possible overall points score is 48.5.
Recipient age accounts for 10 of these.

There is a third possible route by which recipient
age may influence the age distribution of kidneys.
The scoring of points awarded for the donor–
recipient age difference is designed to favour
smaller differences in age between the donor and
the recipient. Donor age has been found to be an
important predictor of kidney transplant survival.172

Transplanted kidneys from young donors have
significantly improved survival in comparison to
kidneys from older donors, regardless of recipient
age. The age-matching element of the point
scheme increases the chances that a kidney from a
young donor will be offered to a young recipient,
and that a kidney from an older donor will be
offered to an older recipient. This might reflect a
belief that greater benefits are derived by trans-
planting younger people rather than older people
with the kidneys that are likely to last longest. It
might also reflect the view that it is fairer to give to
younger people the kidneys most likely to result in
successful transplant.

In synthesis, although there are a number of
possible distributional implications of the scheme,
including implications relating to rarer HLA types
and the degree of sensitisation, in the rest of this
case study we focus on the distributional implica-
tions of the treatment of recipient age. We have
seen that the scheme prioritises younger over older
people. In the next section, we assess whether this
is supported by evidence that kidney transplanta-
tion is more effective in younger age groups.

Evidence of the effectiveness and cost of
renal transplantation
Survival
A recent UK study172 looked at survival in different
age groups following transplantation. A total of
6363 cadaveric renal transplants in people aged
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Age band (years) Points

18–27 10

28–32 9

33–36 8

37–41 7

42–45 6

46–49 5

50–53 4

54–57 3

58–63 2
64 1

TABLE 7 Points awarded for recipient age to determine priority
between otherwise equally matched adults



18 years or older, carried out between 1986 and
1993, were analysed to determine factors affecting
survival. The age of the recipient was found to be
an important factor determining outcome (other
factors included HLA matching, donor age, cause
of donor’s death, cold ischaemic time and whether
the recipient had diabetes). Transplant recipients
were analysed in four age groups: 18–39, 40–49,
50–59 and 60 years or older. A quadratic model
of risk of graft failure against recipient age showed
risk falling slightly between age 18 years and
the late-20s, before continuously rising from age
30 years upwards. However, this study made no
comparison with survival on dialysis.

Vollmer and co-workers173 compared the survival
experience of 1038 patients with ESRD treated
with either transplantation or dialysis (or both).
Controlling for the confounding effects of age and
morbidity, they found that there was no significant
difference in survival between dialysis and cadaveric
transplantation.

More recent results have contradicted this finding.
Schnuelle and co-workers,174 in a European study
of 309 patients, found that survival was improved
by renal cadaveric transplantation. However, a
large multicentre study from the USA175 has
provided very strong evidence of the effectiveness
of transplantation in terms of mortality reduction.
This study used data from the US Renal Data
System on 252,358 patients under the age of
70 years. Within the period of the study, 46,164
patients were placed on the waiting list for a first
transplantation, and 23,275 of those on the waiting
list received a first cadaveric transplant. The results
showed that the annual death rate for all patients
on dialysis was 2.6 times higher than that for
patients on the waiting list, and the annual death
rate for patients on the waiting list was 1.7 times
higher than that for transplant recipients.
Adjusting for age, sex, race and diabetes as the
cause of renal disease, the relative risk of death
across all subgroups for recipients of transplants
compared with that for those on the waiting list
was 0.66. Comparison of transplantation against
the waiting list by age at time of initial placement
on the waiting list showed relative risks of 0.33
for those aged 0–19 years, 0.24 for those aged
20–39 years, 0.33 for those aged 40–59 years and
0.39 for those aged 60–74 years at the time of being
added to the list.

Schaubel and co-workers176 analysed data on 6400
patients aged 60 years and over for survival with
transplant or on dialysis. The results indicated
that elderly patients who received a transplant

experienced significantly greater survival proba-
bility than did those who remained on dialysis. The
5-year survival rates were 81% and 51% for the
transplant and dialysis groups, respectively. This
result suggests significant extra survival benefits for
elderly people from transplant over dialysis.

The evidence about survival in children suggests
that transplantation is not as successful in the
very young as in older children. Briscoe and
co-workers177 cite 11 reports in which a poor graft
outcome was reported for children aged less
than 2 years. In addition, analysis from a large,
multicentre study in the USA (the North American
Paediatric Renal Transplant Cooperative Study,
which had 57 participating centres and 754 children
with 761 transplants) concluded that a recipient age
of less than 2 years is an independent risk factor for
graft outcome.178 Further analysis of the data from
this study179 showed that graft survival at 1 year in
children transplanted at age 2 years or younger was
46%, whereas for all children (aged 0–17 years)
graft survival was 74%. This study also showed
mortality after 2 years to be higher in children
transplanted when 1 year old or younger and in all
children (16% and 8%, respectively).

In another large study, Pirsch and co-workers180

studied graft survival in 526 patients aged
1–55 years. They reported that recipient age was
a significant predictor of graft loss, with younger
recipients being at greatest risk.

Some studies have found evidence that contradicts
this pattern. Briscoe and co-workers177 compared
graft and patient survival in children aged less than
2 years and children aged 2–18 years. Cadaveric
graft survival 5 years post-transplant was 38% in
those aged less than 2 years and 42% in those
aged 2–18 years. However, patient survival in
those transplanted when under 2 years of age was
comparatively poor. After 5 years, survival was 70%
in those aged under 2 years and 93% in those aged
2–18 years. Leichter and co-workers181 found very
little difference in graft survival in children trans-
planted between the ages of 1 and 5 years and
children aged 6–18 years (2-year survival 80% and
83%, respectively). However, both these studies
were based on small samples.

The above studies of transplant survival in children
did not involve a comparison with survival on
dialysis. It is therefore difficult to draw conclusions
about the relative survival benefit offered by
transplantation. However, the 1-year mortality
of chronic dialysis of children aged 0–1 year has
been estimated as 22% and that in children aged
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0–5 years as 12% (Alexander and co-workers182

cited by Briscoe and co-workers177). Avner and
co-workers183 reported that 5-year mortality rates
in older children are similar for chronic dialysis
and renal transplantation. This at least suggests a
similar pattern of mortality of children treated with
dialysis or transplantation, with older children
experiencing better survival.

Quality of life
The evidence strongly supports the view that trans-
plantation offers a superior quality of life to that
offered by dialysis. Churchill and co-workers184

applied the time trade-off technique to determine
health state utilities of patients on dialysis and
patients following renal transplantation. They
found that transplantation was valued on a 0–1
scale at 0.84, hospital dialysis at 0.43, home dialysis
at 0.49 and continuous ambulatory peritoneal
dialysis (CAPD) at 0.56. Hart and Evans185 used
the sickness impact profile to assess quality of life
in 859 renal replacement patients. The scores
indicated superior quality of life for transplant
recipients over those on dialysis. Gokal186 reviewed
evidence of the quality of life in renal replacement
therapy. The general picture that emerged was one
of a greater quality of life enjoyed by transplant
recipients. More recently, Waiser and co-workers187

compared quality of life in 612 patients under-
going transplantation (359) and dialysis (253). Life
satisfaction scores were higher in transplanted than
in dialysis patients. Dialysis patients were also more
anxious and more depressed.

However, these studies failed to control for patient
selection into the various modes of treatment.
Studies that have attempted to control for differ-
ences in the mix of patients receiving each type of
treatment have found a similar pattern of results.
Evans and co-workers188 measured the quality of life
in patients undergoing either dialysis or transplan-
tation. After controlling for case mix, they found
that transplant recipients had higher quality of
life on three subjective measures. They also found
that functioning and ability to work were higher
for transplantation. Laupacis and co-workers189

conducted a study of survival and quality of life
over a 2-year follow-up period, using patients as
their own controls. A variety of quality of life
measures was used, including the time trade-off
method for assessing preferences over health states
and the sickness impact profile. The mean time
trade-off score was 0.57 before transplantation and
0.7 at 2 years after transplantation. The proportion
employed also increased from 30% before trans-
plantation to 45% 2 years later. Overall survival was
91% at 2 years. Laupacis and co-workers189 also

compared quality of life after 1-year and 2-year
survival separately in those below and those above
60 years of age. The time trade-off scores were very
similar: a change from 0.57 to 0.75 for those aged
less than 60 years and a change from 0.55 to 0.72
for those aged over 60 years.

Cost-effectiveness
There is very little high-quality information on the
relative cost-effectiveness of various treatments for
ESRD. This absence stems from the methodolog-
ical problems of patient selection and imperfect
substitution between treatment modalities.

Garner and Dardis190 calculated the cost per life-
year gained for four ESRD treatments over 5, 10,
15 and 20 years. They concluded that home dialysis
and transplantation of living-related donor kidneys
were more cost-effective than both in-centre
dialysis and transplantation of cadaveric donor
kidneys. They calculated further cost-effectiveness
in six age groups: 0–10, 11–20, 21–30, 31–40, 41–50
and 51–64 years. They did not present the full
results of this in their paper, but they did comment
that the lowest costs per life-year gained for those
that receive a transplant were obtained for individ-
uals aged 21–40 years.

Karlberg191 estimated the costs of dialysis and trans-
plantation in Sweden. The mean annual costs per
individual of the various modes were calculated
to be: hospital dialysis, SEK 400,000; outpatient
dialysis, SEK 225,000; CAPD, 200,000; and trans-
plant, SEK 60,000 (combining living-related and
cadaveric transplants). These costs can be inter-
preted as the cost per life-year saved, since patients
will die in the absence of treatment. The net saving
in Sweden per kidney transplanted was estimated
to be SEK 3.8 million.

Croxson and Ashton192 compared CAPD, home
haemodialysis, in-centre haemodialysis (in-centre
H) and transplantation with the no-treatment
option. The measured costs per year of life
saved for each treatment modality after 5 years
was: CAPD, NZ$26,390; home haemodialysis,
NZ$28,175; in-centre haemodialysis, NZ$35,270;
and transplantation, NZ$18,463 (combining living-
related and cadaveric transplants). This study is
more of a description of costs and outcomes than
a comparison, since, as the authors made clear,
patients were selected into the various treatment
options: the treatments are not perfect substitutes
for each other. (Neither the overall sample size
nor the number of cadaveric or living-related
transplants were reported.)
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Sesso and co-workers193 in a Brazilian study
compared CAPD, in-centre haemodialysis, and
cadaveric and living-related transplants with the
no-treatment option. There were 121 patients in
the study. The calculated cost per year of survival at
2 years following initiation of treatment was: CAPD,
US$12,134; in-centre haemodialysis, US$10,065;
cadaveric transplantation, US$6978; and living-
related transplantation, US$3022. Like the study
by Croxson and Ashton,192 this is more of a descrip-
tion of partial substitutes, rather than a comparison
of competing alternatives.

Laupacis and co-workers189 conducted a cost-
effectiveness analysis of haemodialysis and trans-
plantation (combining living-related and cadaveric
transplantation). Effectiveness was measured as
QALYs. They compared dialysis and transplanta-
tion as alternatives by measuring the quality of life
and cost, both before and after transplantation.
Eligible subjects were aged 19 years or older, had
been on the waiting list for at least 3 months and
had received a transplant during the study period.
Full follow-up data were available for 76 patients.
Results were analysed by two age groups: those
60 years of age and below, and those aged above
60 years. The results showed transplantation to be
dominant in both age subgroups. Overall, in year 1
transplantation cost US$66,540 and pretransplant
dialysis cost US$73,659; in year 2, transplantation
cost US$27,474 and pretransplant dialysis cost
US$70,869. Quality adjustments in year 1 were 0.65
for transplantation and 0.53 for dialysis, and in
year two 0.62 and 0.51, respectively. Therefore,
transplantation was dominant.

The quality of life results in the two age groups are
reported above. Interestingly, the costs both before
and after transplant for those aged below 60 years
were greater than the costs for those aged above
60 years.

Discussion
Evidence of effectiveness
The evidence described above strongly supports
the case that there are survival benefits associated
with transplantation in comparison with dialysis.
These survival benefits would appear to hold across
all age groups, including the very old. Several other
age-related aspects of the effectiveness of transplan-
tation are also apparent. There is good evidence
that transplantation improves survival most effec-
tively in young adults (Wolfe and co-workers175

found that the relative risk of death was lowest in
the 20–39 year old age group). In addition, the
estimates of expected lifetime from Wolfe and

co-workers,175 based on extrapolation of their
results, suggests that the incremental gain in life-
expectancy in those aged 0–19 years is similar to
that in middle-aged people. (If proved to reflect
the future pattern of mortality in these patients,
this is an interesting finding. It should be noted,
however, that this is an extrapolation of relative
risks estimated at 18 months, and that the confi-
dence interval around the estimate of relative risk
in those aged 0–19 years, although statistically
significant, was quite large, indicating an imprecise
estimate. Interpretation of the relative risks should
also take into account the possibility that part of
these reductions in risk may be explained by the
selection of healthier patients for transplantation.)
Evidence to support the finding by Wolfe and
co-workers that young adults have the greatest
potential to gain from transplantation was found
by Morris and co-workers.172 They found that
graft survival peaked in people in their late-20s.
(Children were not included in this study, but a
quadratic model of graft survival and age showed
mortality in people in their late-20s to be lower
than at younger ages.)

It also seems that transplantation has a poorer
outcome in very young children than in older
children. Comparisons with dialysis which would
show the relative benefits of transplantation in
children of different ages are not currently very
conclusive.

The quality of life evidence also favours transplan-
tation, on both subjective and functional measures.
Empirical studies have tended not to investigate
quality of life in different age groups. The one
study reviewed here which has (Laupacis and co-
workers189) found that there were similar improve-
ments in those above and below 60 years of age.

Evidence of cost-effectiveness
In terms of cost-effectiveness, measured as the
cost per year of life gained through treatment
versus no treatment (comparison of average
ratios), the pattern emerging from these studies
is that transplantation has the lowest ratio and
in-patient hospital care has the highest ratio, with
other forms of dialysis lying in between. However,
as noted in the presentation of the evidence, these
studies do not control for patient selection. They
are descriptions of the costs per year of treatment
(survival) in each modality, given the selection of
patients into each modality. Two of these studies
contained some age-related analysis. Garner and
Dardis190 found that, among those who received
a transplant, the cost per year of life gained was
lower in those aged 21–40 years than in younger or
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older age groups. Laupacis and co-workers189 found
that costs were slightly lower in those aged above
60 years in comparison with those aged below
60 years. The 2-year survival was 94% and 75% in
those aged below and above 60 years, respectively,
with similar quality-of-life scores as measured by the
time trade-off.

Equity, efficiency and the New Kidney
Allocation Scheme
The picture emerging from the review of the
evidence of cost-effectiveness and effectiveness is
one in which transplantation is dominant in all
age groups. However, kidneys are in short supply,
which implies that priorities have to be set. Appli-
cation of the cost-effectiveness criterion would
mean prioritising those patients expected to gain
most per unit cost. The evidence we have reviewed
suggests that the extra benefits of transplantation
are greatest in those aged 20–39 years. This age
group was estimated to gain an additional 17 years
of life. Those aged 0–19, 40–59 and 60–74 years
were estimated to gain an additional 13, 11 and
4 years of life, respectively.175 However, the cost
savings available from transplanting younger
patients are greater than the savings from trans-
planting older patients, since, in the absence of
transplant, the younger patients would spend
longer on dialysis. This suggests that transplanta-
tion in children dominates transplantation in
people aged over 40 years (greater cost savings and
similar additional survival). However, the situation
is less clear in comparison with transplantation
in those aged 20–39 years. Using survival as the
outcome measure, the greater benefits available
in transplanting 20- to 39-year olds are only
obtainable at extra cost (reduced savings). Quality
adjusting survival might change this picture.
The longer life expectancy of those aged 0–19
years would, when quality adjusted, add more to
the relative benefits of transplantation in this
group.

In the light of this discussion, it seems there is no
clear justification in terms of efficiency (defined as
the maximisation of health gain) for the priority
ranking in favour of those aged 0–17 years in the
UK’s New Kidney Allocation Scheme. However,
neither is this ranking necessarily in conflict with
efficiency. Maybe the extra savings could be shown
to outweigh the foregone benefits (opportunity
costs). However, on current evidence it is not
clear that transplanting children provides a better
choice on cost-effectiveness grounds than does
transplanting young adults. However, rationing in
favour of those aged 0–17 years may be supported
by an alternative principle, namely equity. The

discussion of age weights (see pages 27 and 28)
revealed the complexity of the role of age in fair
rationing (for a discussion of equity in relation to
age and a review of the empirical literature, see
pages 23–26). While in many cases this empirical
literature revealed a preference for younger indi-
viduals, this was not always true when choosing
between young people. Some of the studies found
a willingness to prioritise older children over
younger children (see, e.g., Lewis and Charny100

and Busschbach and co-workers99). This evidence
would not seem to support the UKTSSA priority
criteria. A more likely source of support is the fair-
innings argument. Fair-innings arguments imply
priority for younger people in general. As
discussed in chapter 2 (see page 12), there are
broadly two types of fair-innings argument: those
that specify a threshold age and those that do
not. If a threshold is specified, those above the
threshold are given lower priority than those
below it. However, the age of 17 years is below
what would normally be considered a suitable
threshold fair-innings. Thus a threshold type of
fair-innings argument does not support the ranked
priority given to those aged 0–17 years. What
about fair-innings arguments without a threshold
age? Williams69 suggests deriving weights which
would reflect the extent to which an individual
was below or above the fair-innings. Under such
a system, those aged 0–17 years would receive a
higher weighting, since they are farther from the
fair-innings. However, the priority scheme gives
equal weight to those aged 0–17 years, which is not
consistent with this type of weighting.

Both the points awarded for recipient age and the
age-matching element within the points scheme
are broadly consistent with efficiency. Younger
adults derive more health benefits from transplan-
tation than older adults, and the savings related to
avoided years of dialysis are greater when trans-
plantation is offered to younger patients. In terms
of equity, these elements of the points scheme are
broadly in line with the pattern found in the empir-
ical studies, in which there was a declining value of
health from middle age onwards. However, in the
point scheme the points awarded for recipient
age begin to decline from age 28 years onwards.
Cropper and co-workers116 found health at 30 years
of age to be valued above health at age 20 years.
Williams114 found that ‘when bringing up children’
was a time of life at which those surveyed thought
it was especially important to be healthy. This casts
doubt on whether the pattern supported empiri-
cally would begin declining from an age as young
as 28 years (see the points scheme for recipient age
on page 56).
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We have discussed the age-related aspects of the
New Kidney Allocation Scheme for the allocation of
cadaveric donor kidneys in the UK. In general, the
scheme incorporates a preference for younger
people over older people. The evidence of the
cost-effectiveness of transplantation in different age
groups would seem broadly to support the role of
age in the points scheme for determining priority
between patients aged 18 years and over. Equity
considerations also support this points scheme.
However, the basis for ranking those aged
0–17 years above those aged 18 years and above is
less clear, both in terms of efficiency and the views
of equity expressed within existing empirical
studies. This ranking is the most influential way in
which age enters the allocation scheme. Further
work is necessary to clarify whether those aged
0–17 years represent a better investment in terms of
cost-effectiveness than do young adults. The basis
for this ranking in terms of equity remains obscure.

Screening for
haemoglobinopathies in the UK

Sickle cell disease is caused by an inherited abnor-
mality of haemoglobin function caused by a point
mutation in the b-globin gene. The sickle gene is
found mainly in people of African, Mediterranean,
Middle Eastern and Indian ancestry.194,195 Haemo-
globin disorders follow a pattern of inheritance
in which there is a 1:4 chance of an affected
pregnancy if both parents are carriers of an
abnormal gene. There are four main types of sickle
cell disorders in the UK: sickle cell anaemia, sickle
HbC disease, sickle cell b-thalassaemia, and sickle
HbD disease. The most common is sickle cell
anaemia. Sickle HbC disease tends to be less severe
than the other forms.

Sickle cell disease causes significant morbidity and
mortality. Zeuner and co-workers196 have reported
that in the UK “the most common and important
acute events include painful crisis, pneumococcal
sepsis, splenic sequestration, acute chest syndrome,
stroke and acute anaemia”. They report further
that “Sickle cell disorders are increasingly
becoming chronic diseases, causing, for example,
renal failure and chronic lung disease”. Platt and
co-workers197 calculated the median age at death
for individuals with sickle cell disease. For children
and adults with sickle cell anaemia, the median age
at death was 42 years for males and 48 years for
females; for those with sickle cell HbC disease the
median age at death was 60 years for males and
68 years for females. Death rates from sickle cell

disease are highest from the ages of 1–3 years.198,199

The predominant cause of infant death is infec-
tious disease. Most of these deaths occur as a result
of infection by streptococcal pneumoniae.200

In 1981, the Cooperative Study of Sickle Cell
Disease201,202 (a multicentre collaboration in
the USA) reported an annual incidence of
pneumococcal septicaemia of 10 per 100 person-
years of observation in children under 3 years of
age, with a 30% case fatality rate.

Substantial evidence about the effectiveness and
cost-effectiveness of sickle cell disease screening
in the UK has been produced by two projects
conducted within the NHS HTA programme.196,203

The aim of the present case study was to use such
evidence as a basis for exploring the distributional
implications of policy choices made in different
areas in the UK. In practice, the cost-effectiveness
models developed as part of the two previous
projects were replicated and modified in order to
assess the consistency of actual policies with alter-
native equity principles.

The main equity issue involved in this case is
similar to that discussed earlier for cervical cancer
screening, but the key equity dimension is ethnicity
rather than socio-economic condition. As
mentioned previously, the disease affects individ-
uals from certain ethnic minorities to a much
greater extent than others. The policy adopted
in many areas of the UK is different from that
adopted for cervical screening. Rather than trying
to maximise coverage on the basis of a principle of
equal access to testing, a selective screening policy
has been preferred based on the identification and
screening of births at higher risk. In other areas,
where ethnic minorities represent a larger propor-
tion of the resident population, a universal
screening policy has been adopted, but this is
probably more aimed at overcoming inaccuracies
in the selection of high-risk births than at fulfilling
an ideal of equal access to screening, as the gains
in the low-risk population are negligible.

Effectiveness of screening for sickle cell
disease
A screening programme requires both effective
screening tests and effective treatment options.
Screening newborn babies for sickle cell disease
might be a worthwhile strategy if there are effective
early interventions to combat infection. Two
possible prophylactic treatment options are
available to reduce the risk of pneumococcal
infection: vaccination and prophylactic antibiotic
treatment. However, both these interventions have
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potential problems. It is known that young
children have a poor antibody response, reducing
the effectiveness of vaccination. Furthermore, not
all pneumococcal serotypes are represented within
vaccines. Vaccines are therefore of questionable
efficacy.204 Penicillin prophylaxis, on the other
hand, has possible problems relating to compli-
ance, the possibility of infection with resistant
pneumococci, and uncertainty about the longer
term effect of prophylaxis on the naturally
acquired immunity in early childhood.

However, a study carried out in the USA in the
1980s demonstrated the incremental effectiveness
of prophylactic antibiotic treatment over vaccina-
tion in reducing the incidence of infection.206

Despite concerns about securing a sufficient level
of compliance, prophylactic oral penicillin was
shown to produce an 84% reduction in the inci-
dence of infection. Most of those who acquired an
infection had been vaccinated. Three deaths also
occurred during the study: all three were in the
control group and all three had been vaccinated.

An earlier study carried out in the UK206 had also
shown the effectiveness of prophylactic antibiotic
treatment in reducing infections in newborns with
sickle cell disease in a comparison against vaccina-
tion (although without reaching statistical
significance). This study found 11 cases of infec-
tion in the pneumococcal vaccine treated group;
ten of these infections were by serotypes present in
the vaccine.

These studies provide evidence that screening for
sickle cell disease could be an effective health inter-
vention. (However, it is worth noting that Gaston
and co-workers202 point to two reasons for caution
in interpreting their results: first, it is unknown
how prophylactic antibiotic treatment might
affect the development of future immunity; and,
secondly, it is important to be aware of the possible
adverse impact of prophylactic penicillin on the
development of antibiotic-resistant organisms.)
In the USA there have been policy recommenda-
tions that universal screening should be offered
throughout the country. The NIH Consensus
Development Conference on Newborn
Screening for Sickle Cell Disease and Other
Hemoglobinopathies207 concluded that “The
benefits of screening are so compelling that
universal screening should be provided”. In the
UK, the Standing Medical Advisory Committee208

recommended that, pending further research,
antenatal and neonatal screening should be
universal in districts where over 15% or the popula-
tion is from ethnic minorities. But whether or not

screening should be provided, and what form the
service should take, should depend on analysis of
the implications for efficiency and equity of alter-
native policy options. To this end, we next consider
the evidence relating to the cost-effectiveness of
screening for sickle cell disease.

Cost-effectiveness of policy options for
sickle cell disease screening
In this section we examine the results of five
comprehensive studies of the cost-effectiveness
of neonatal screening for haemoglobinopathies.
Three of these studies are from the USA209–211

and two are from the UK.196,203 Other studies are
reviewed in Zeuner and co-workers.196

Tsevat and co-workers209,212,213 compared neonatal
screening for sickle cell disease and the use
of penicillin to treat infants found to have
pneumococcal sepsis, with a no-screening strategy
in which penicillin would be administered only
once symptoms of sickle cell disease developed.
Their model calculated the cost per life saved by
the two strategies separately in three risk groups:
black; non-black, low prevalence; and non-black,
high prevalence. Data were obtained from the
published literature. The costs per life saved
in comparison with no screening were calculated
to be US$3100 in the black population,
US$1.4 million in the non-black, high prevalence
population, and US$450 billion in the non-black,
low prevalence population.

Sprinkle and co-workers210,214 calculated the
cost per case of sickle cell disease found through
universal and non-universal neonatal screening in
each state in the USA. They compared this with
the cost of detecting a case of phenylketonuria
through universal screening. A chief concern of
this study was to make recommendations on how
the costs of screening in low-prevalence states
could be reduced through sharing testing facilities
with other states.

Gessner and co-workers211 developed a decision
model to compare no-screening with universal or
targeted neonatal screening. The model was first
applied to the state of Alaska. It was found that,
compared to no-screening, targeted screening
would cost US$206,000 per death averted. The
incremental cost of universal compared with
targeted screening would be US$2,040,000 per
extra death averted. However, the universal
programme would prevent 50% more deaths than
the targeted programme. The authors emphasised
that the incremental costs of preventing deaths, of
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both targeted screening in comparison with no-
screening and of universal screening in compar-
ison with targeted screening, will vary substantially
between states. This is due to varying sickle cell
disease prevalence, test costs, laboratory proce-
dures and whether follow-up services are selective
(of clinically significant traits only) or complete
(including clinically insignificant traits).

There have been two recent UK studies.196,203

Davies and co-workers203 (also reported in Cronin
and co-workers215) compared the cost-effectiveness
of universal and targeted neonatal screening for
haemoglobinopathies. This study also compared
two types of laboratory test (isoelectric focusing
and high-power liquid chromatography). They
discovered little difference in cost between the two
types of test. The cost analysis revealed significant
economies of scale-up to testing levels of 25,000
per year, and further economies available up to
40,000 to 50,000 tests per year. They calculated
the incremental cost per case of sickle cell disease
identified through a universal programme at
varying disease rates and numbers of births.

Zeuner and co-workers196 developed a model to
compare the cost-effectiveness of universal testing
and selective testing based on maternal ethnic
status. The model was applied to ethnic-composi-
tion data for district health authorities in the UK.
They estimated that universal neonatal screening
would cost approximately £22,000 per 10,000 ante-
natal population. Selective neonatal screening
costs would range from £200 to £11,500 per 10,000
antenatal population. They concluded that
screening neonates of North European women is
not cost-effective, even under extreme assumptions
about sickle trait prevalence and the rate of inter-
ethnic union. The case for universal neonatal
screening is that it will result in higher coverage
of neonates born to ethnic-minority women.

Distributional effects of sickle cell
disease screening in the UK
The cost-effectiveness analysis models recently
developed in the UK196,203 indicate that a policy
of selective neonatal screening is dominant over
a policy of no screening, whereas a policy of
universal screening is more effective and more
expensive than a selective policy (although it may
still be dominant over no screening), at a cost-
effectiveness ratio that varies significantly with the
proportion of high-risk births. However, the choice
between universal and selective screening may have
important distributional implications due to the
strong association between ethnicity and risk.

In order to explore the distributional implications
of alternative policies, we developed a simplified
cost-effectiveness model, based on elements drawn
from the two previously cited UK studies. The
model considers only neonatal screening, because
the assessment of antenatal (or combined ante-
natal and neonatal) screening is difficult due to the
important ethical issues involved and because,
as mentioned by Zeuner and co-workers196 and
confirmed by data received from selected health
authorities (see below), in many cases there is no
transfer of information from antenatal to neonatal
screening, which in practice makes the latter an
independent programme. Screening for b-thalas-
saemia was not considered.

The model was used to determine the effective-
ness and cost-effectiveness of selective and
universal screening policies in different ethnic
groups and in relation to the proportion of high-
risk births. These were determined in terms of
life-years gained and cost per life-year gained,
respectively. Cost, risk and survival values were
mostly derived from the study by Zeuner and co-
workers,196 although neither this nor the other
recent UK-based study reported cost-effectiveness
ratios in terms of the cost per life-year gained. For
illustrative purposes, we obtained data on the
number of births, risk and ethnic mix from five
areas in the UK (Birmingham, Cardiff, East
London and City, Gloucester, Middlesex) in order
to set our model estimates in specific contexts.
Data from Zeuner and co-workers196 were used to
fill gaps in the information provided by the health
authorities.

In the first instance, we determined the incre-
mental cost-effectiveness ratio of switching from
a selective to a universal screening policy when
suggested by the UK Standing Medical Advisory
Committee208 (i.e. when the proportion of high-risk
ethnic minority population is higher than 15%).
In our model this percentage was referred to the
number of births from mothers belonging to high-
risk ethnic minority groups. The cost-effectiveness
ratio is clearly influenced by the mix of ethnic
groups present in a specific area as, for instance,
the Asian population has a relatively lower risk
compared to the black population. Using the
baseline assumptions of the model developed by
Zeuner and co-workers,196 the cost per life-year
gained of universal screening versus selective
screening with (hypothetical) 15% ethnic minority
varies in our estimates from £430,000 to over
£1 million, the former being referred to the ethnic
mix of East London and City, where a relatively
large proportion of the population is of black
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African origin, and the latter to Birmingham,
where Asian groups are dominant.

At a second stage, we looked at the real proportion
of ethnic minority births in the five areas and
determined the effectiveness of antenatal and
neonatal screening in different ethnic groups
and the cost-effectiveness of the policies adopted
in the specific areas. In all cases, if selective
screening targets babies born to all mothers of
non-northern-European origin, as indicated by
Zeuner and co-workers,196 the benefits of a policy
of universal screening would still be almost exclu-
sively for the group targeted by the selective
programme. These benefits would be mainly
related to the inaccuracy of selection procedures
and to the problems caused by interracial
marriage, which would be overcome by a universal
programme. The white northern European
group would receive very limited benefits from a
universal policy, due to a very low incidence of the
disease in this group.

In all areas selective screening was dominant over
no screening. In two areas (East London and City
and Middlesex) universal screening was also
dominant over no screening. In low-incidence
areas (Cardiff and Gloucester, both below the 15%
threshold), where a selective screening policy has
been adopted, universal screening would have a
cost per life-year gained of almost £6 million and
over £5 million pounds, respectively. In the other
three areas, where high-risk ethnic minorities
represent a larger proportion of the population
(and of births), and where universal screening has
been adopted, the cost per life-year gained by this
policy versus selective screening varies from slightly
over £40,000 for East London and City (59% ethnic
minority, predominantly black), to almost £90,000
in Middlesex (53% ethnic minority, predominantly
Asian), to almost £430,000 in Birmingham (31%
ethnic minority).

Discussion
For illustrative purposes, we have produced
estimates of the effectiveness and cost-effectiveness
of alternative policy options for sickle cell disease
screening with reference to five areas of the UK.
These are summarised in the previous section. It
must be emphasised that the results reported are
to be interpreted with caution, because they are
based on a simplified model that considers
neonatal screening in isolation and because the
data provided by health authorities was incomplete
and had to be integrated with information from
different sources. However, it must also be said that

considering antenatal screening in association with
the neonatal programme would most likely make
our conclusions more extreme, as the incremental
cost-effectiveness ratio of universal versus selective
screening would appear even less favourable. The
most important aspect of the results presented in
the previous section is the order of magnitude of
the cost-effectiveness ratios and the implications of
these in terms of the equity–efficiency trade-off.

A policy of selective screening targeted at all births
to women of non-northern-European origin is
always dominant over no screening, but is to some
extent discriminatory. What makes this policy
appear acceptable in certain circumstances is that:

• those deliberately excluded from coverage
belong to a social group that is generally
healthier and wealthier than average

• the risk of developing the disease is very low in
the population not covered by selective
screening.

A switch to a universal screening policy would
appear to dissipate any concerns about possible
discrimination. In most cases, this entails bearing
an extra cost over the no-screening option
(universal screening is always more expensive than
selective screening) at a cost-effectiveness ratio that
varies significantly with the proportion of births
at high risk. The high-risk group is still the main
beneficiary of a universal screening policy, as the
gains due to the elimination of the inaccuracies of
the selection procedures are far greater than the
gains in the low-risk population. The policy choices
made in the UK may offer an indication of the
value attached to the incremental benefits of
universal screening, both in terms of additional
health gain and in terms of more equal coverage
(i.e. access, defined as in the cervical cancer
screening case from a supply-side perspective),
whenever financially viable.

Both the indication provided by the UK Standing
Medical Advisory Committee208 (15% high-risk
population threshold) and the policy choices made
in three of the areas examined, where universal
screening was adopted (Birmingham, Middlesex,
East London and City), entail very high cost-effec-
tiveness ratios versus the selective screening option,
as compared with other interventions commonly
provided by the UK NHS. These ratios seem to
indicate that the policy-makers involved have a
strong aversion to the exclusion of part of the
population from the benefits of sickle cell disease
screening (i.e. they tend to prefer a policy of equal
access, in supply-side terms). For purely illustrative
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purposes, if the policy choices made had to be justi-
fied on cost-effectiveness grounds, assuming that a
ratio of £20,000 per life-year gained is closer to
those of other interventions provided by the NHS,
we would have to attach a weight over 20 times
greater to health gains offered by universal
screening to the group not covered by selective
screening. As the incremental health gains of
universal screening for the white northern-
European group are still comparatively small, this
does not appear to be primarily an ethnic issue.
Providing equal access to screening, or equal access
for equal need, seems to be the main concern of
policy-makers in this case (as it seemed to be in the
cervical cancer screening case study).

There is, of course, an alternative explanation to
the policy choices made about universal and selec-
tive screening. Simply, the economic logic may
have been applied incorrectly (or not at all) to the
analysis of the consequences of such policies. If
the cost-effectiveness of universal screening were

determined in comparison with the no-screening
option, this would appear much more favourable
than the ratios presented in the previous section
indicate. In particular, universal screening would
be dominant in East London and City and
Middlesex, whereas it would have a cost-effective-
ness ratio of the order of £16,000 per life-year
gained in Birmingham. The 15% high-risk popula-
tion threshold would have a cost-effectiveness
ratio no higher £50,000 per life-year gained. This
represents a classical flow in cost-effectiveness
calculations,216 which our review of economic
evaluations (chapter 3) showed to be very
common. When mutually exclusive interventions
are available, a cost-effectiveness comparison
requires ranking these in terms of their
effectiveness and determining incremental cost-
effectiveness ratios accordingly. Different compari-
sons would be misleading. The correct comparison
in this case is between universal and selective
screening, as the latter dominates the no-screening
option but is less effective than a universal policy.
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The results of each of the three parts of the
project have been presented and discussed.

The purpose of this final section is to draw some
overall conclusions from the work conducted and
to indicate priority areas for further research.

The state of the art of healthcare economic evalua-
tion, as illustrated by a systematic review of studies
published in five sample years (1987, 1992, 1995,
1996, 1997), indicates that decision-makers oper-
ating at different levels in the NHS would not find
in published cost–benefit and cost-effectiveness
analyses a suitable guide for addressing equity
concerns in resource allocation. Our review was
mainly focused on the distributional effects of
prioritising between interventions competing for
a given pool of resources. The review shows that
existing economic evaluations have not taken
such effects explicitly into account, and they do
not systematically provide the information that
decision-makers would require to formulate for
themselves a judgement on the desirability of
alternative policy options. The review also indicates
that other key distributional effects appear to
be neglected by existing economic evaluations,
namely those involved in switching between the
(mutually exclusive) interventions compared in
an evaluation and those involved in providing an
intervention selectively to subsets of the population
that may potentially benefit from that intervention.

The argument that economic evaluation, as a
normative tool for assessing the efficiency of
alternative allocations, may legitimately neglect
distributional effects and leave the assessment of
these to other forms of analysis appears untenable.
Economic evaluation is the primary form of
analysis available to support decisions involving the
allocation of scarce resources. When allocation
decisions are so deeply influenced by value judge-
ments, as in healthcare, neglecting distributional
effects would deprive economic evaluation of much
of its credibility. It is possible that the deficiencies
revealed by our review of published studies are
among the key causes of the poor impact that
economic evaluation has had so far on healthcare
decision-making. In fact, actual and potential users
of research within the NHS may feel that

implementing the prescriptions of existing
economic evaluations would penalise certain social
groups that the NHS is supposed to cover and
protect.

Many health economists have recently turned
their attention to the development of methods
for addressing equity concerns explicitly within
economic evaluation. This is reflected in the vast
amount of literature directly or indirectly relevant
to this methodological issue, which we reviewed
during the course of the project (as illustrated in
chapter 2). However, this research area is rela-
tively new. The methods so far suggested are still
crude, and the evidence upon which normative
statements about alternative distributions could
possibly be based is at present very weak. The
main question we have tried to address at this
early stage through our methodological literature
review is whether a normative approach based, for
instance, on the adjustment of health outcomes
by means of appropriate equity weights, would be
desirable and consistent with the theoretical foun-
dations of healthcare economic evaluation. We
have identified a number of important problems
that may limit the applicability of the normative
approach, all of which require further theoretical
and methodological research. These are summa-
rised below.

Individual versus societal
perspective in the assessment of
distributional consequences

Concerns for equity are a result of two distinct
but overlapping phenomena. First, individuals
derive utility from other people’s consumption
of healthcare (externality of the interdependent-
utility type) or simply from the availability of
healthcare (externality of the option-value type).
Second, the ethics upon which a society and its
culture are based involve preferences over alterna-
tive distributions of health as well as wealth. There
is a complex relationship between these two
aspects. They overlap in part, but they may also
lead to conflicting distributional judgements.
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Ideally, an economic analysis aimed at addressing
normatively equity concerns should take both
wealth and health into account. However, disentan-
gling the complex relationship between the two
may be conceptually difficult. In an extra-welfarist
perspective, non-health externalities may arguably
be ignored, but it remains questionable whether
distributional effects should matter at all in such a
perspective.

Consistency between
interdependent utilities
and outcome measures in
cost-effectiveness analysis

Interdependent utilities and other forms of
externalities, such as option value, are typically
non-health effects of healthcare. Whereas these
can certainly be associated with utility measures
adopted in cost–benefit analysis, the adjustment
of non-preference-based health outcome measures
(widely used in cost-effectiveness analysis) for
non-health-related interdependent utilities in a
normative framework may be questionable and
may not lead to welfare improvements. The issue of
whether QALYs are preference-based measures and
reflect utilities is still controversial and requires
further exploration.

Empirical issues in the assessment
of interdependent utilities and
social-welfare functions

There are significant methodological difficulties
in the empirical assessment of interdependent
utilities and of the values that determine social-
welfare functions. Our review identified only one
study suggesting an ‘admittedly crude’ method
for eliciting interdependent utilities in healthcare.
The literature on eliciting values underlying social-
welfare functions is comparatively broader, but
it still needs expanding, and the design and
methodology of empirical studies need to be
strengthened. The main methodological issues
involved in eliciting the values upon which social-
welfare functions may be based are the influence
of framing effects and the multidimensional
nature of equity judgements. Framing effects make
an unbiased assessment of preferences over alter-
native distributions extremely difficult. It may be
argued that an unbiased assessment should not be
sought because actual distributional judgements
are always influenced by contextual factors, but if

this view is accepted, study results would not be
generalisable in the definition of a social-welfare
function. There are few and limited examples of
multidimensional preference elicitation. Deter-
mining how different equity dimensions affect
societal preferences over alternative distributions
is difficult, but it is necessary if the resulting social-
welfare function is to have normative strength. A
further methodological issue is related to inferring
a social-welfare function from preferences
expressed by individuals, as many existing studies
do. Setting aside the issues of sample size and
representativeness, preferences expressed by indi-
viduals may arguably reflect interdependent
utilities more than societal ethics. The ‘veil of
ignorance’ approach might partly bridge the gap
between individual and societal values, but to what
extent this is true is still far from clear.

Consistency between the
maximands of economic analysis
and policy-making

Healthcare economic evaluations have been so far
concerned with the maximisation of health gain
(typically cost-effectiveness analysis) or with the
maximisation of the utility that individuals derive
from their own health gains (typically cost–benefit
analysis). This implies that incorporating an equity
dimension in economic evaluation in a normative
framework would entail judgements over alterna-
tive distributions of health gain or health-related
utility. However, the equity concerns that affect
healthcare policy-makers’ decisions are not
exclusively, and perhaps not primarily, related to
distributions of health gain or health-related utility.
Policy-makers may express equity concerns about
access or about treatment. The case studies
examined in this project, for instance, indicate that
equality of access (crudely defined in supply-side
terms) is a key consideration behind some health
policy decisions. In a normative framework, the
maximand of economic evaluation would have to
be modified to reflect policy-makers’ concerns
beyond health gain.

A prioritised research agenda would involve broad-
ening the maximand of economic evaluation to
include dimensions of concern to policy-makers
(see above) as the most crucial issue to be
addressed by methodological research, followed
by a further investigation of the conceptual issues
related to interdependent utilities and their
relationship with societal ethics and the maxi-
mands used in economic evaluation. Finally, if it is
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proven that interdependent utilities and social-
welfare functions should be measured as part of
the implementation of a normative approach to
economic evaluation, empirical measurement
issues should be explored in greater depth than
they have been so far. Although largely conceptual
and methodological, this research agenda has great
relevance to decision-makers within the NHS, as it
constitutes a prerequisite for enhancing the rele-
vance of healthcare economic evaluations to the
actual context in which services are planned and
delivered.

However, the issues described above inevitably
lead to uncertainty about the appropriateness of a
normative approach to addressing equity concerns
through economic evaluation, at least at the
current state of development of economic evalua-
tion methods and with the current knowledge of
societal values about alternative distributions. The
most obvious alternative to a normative approach is
a positive framework within which information on
the cost-effectiveness of health interventions would
be provided alongside information on the distribu-
tional effects of such interventions, and the task of
making an overall judgement about the desirability
of alternative allocations would be entirely left to
decision-makers. The information that should be
provided by economic evaluations within such
framework depends on the type of equity question
that is to be addressed. The most important
question is that concerned with the distributional
effects of prioritising between interventions
competing for a given pool of resources. In
order to address this equity question, economic
evaluations should in the first place be based on
outcome measures that allow comparisons across
interventions. They should describe in detail the
characteristics of the populations that may benefit
from alternative interventions, and should illus-
trate the effects of such interventions in different
subgroups along any relevant equity dimensions.
When interventions could be provided selectively
to subgroups, provision to each subgroup should
be considered as a separate intervention, and
incremental cost-effectiveness ratios should be
determined accordingly. This is simple and
straightforward information that, nevertheless, is
not normally provided by economic evaluations.

To complement the evidence gathered through
systematic reviews of the methodological and
empirical economic evaluation literature, we
conducted three case studies of recent healthcare
policies adopted in the UK. These provided
evidence that supports some of the conclusions
previously described. In particular:

• Two of the case studies, cervical cancer
screening and sickle cell disease screening,
confirm that access is a key concern for policy-
makers. In both cases, policies of access maximi-
sation and provision of equal opportunities to
receive care have been pursued at a high price,
in terms of a smaller health gain and, possibly,
increasing health inequalities in the first case,
and in terms of high cost-effectiveness ratios in
the second case.

• The case study on donor organ allocation for
renal transplantation confirms the difficulties
involved in assessing the values underlying a
social-welfare function. Even if simplified to
include one single key dimension (age), the
equity judgement formulated by a group of
experts on behalf of society does not appear
fully consistent with the results of surveys of
individual preferences.

• The equity–efficiency trade-offs revealed by some
of the policy choices examined are so different
from what would be expected on the basis of the
evidence provided by existing empirical studies
that they lead to the suspicion that information
on the cost-effectiveness and distributional
effects of the interventions involved was either
not available or inappropriately used.

Recommendations for further
research
The three components of this project illustrate
the difficulties involved in pursuing a normative
route to addressing equity concerns in healthcare
economic evaluation. The most typical example
of such a normative solution is the use of explicit
equity weights, proposed by some authors as a
methodological way forward for economic evalua-
tion. The conceptual and practical limitations
of this solution have been discussed extensively.
Nevertheless, the equity dimension of healthcare
resource allocation problems can no longer be
ignored by those who undertake evaluations, as
these are beginning to play a key role in healthcare
policy-making. On the basis of the evidence
gathered and reviewed in this report, it would seem
reasonable to suggest a two-stage development of
healthcare economic evaluation, structured as
follows.

Stage 1: short-term perspective
An immediate priority for healthcare economic
evaluation is to put an end to the complete neglect
of distributional effects that characterises existing
studies. This aim could be pursued in the short
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term by using the solutions that are already
available and do not present conceptual and
methodological problems. In particular, what we
described as the ‘positive route’ to addressing
equity concerns may be adopted in the short term,
involving the following actions:

• Researchers undertaking economic evaluations
should systematically collect and report informa-
tion on the characteristics of the populations
that may benefit from the health interventions
appraised, information on the effects of the
interventions in different subgroups and,
where appropriate, information on the cost-
effectiveness of the interventions in such
subgroups.

• Forms of sensitivity analysis may be employed by
authors of economic evaluations to determine
what (hypothetical) equity weights would
support alternative policy choices

• Existing methodological guidelines for the
conduct and the reporting of economic evalua-
tions may be adapted to incorporate the above
recommendations.

Stage 2: medium- to long-term
perspective
In the longer term, a substantial investment should
be made in further research aimed to determine
whether a normative solution may become possible
at some stage in the future, based on the

prioritised research agenda that we have indicated
in this chapter. In particular, there is great scope
for further research in at least three areas:

• Conceptual analysis of the relationship between
individual and societal preferences over alterna-
tive distributions, of the relationship between
different maximands in healthcare policy, and
of the nature of QALYs and other outcome
measures used in cost-effectiveness analysis.

• Methodological research on ways of obtaining
unbiased and multidimensional measures of
societal values with regard to equity (possibly by
means of approaches such as multi-attribute
utility theory and conjoint analysis).

• Empirical research aimed at eliciting such values
as a basis for determining appropriate social-
welfare functions.

If substantial progress is made on these three
fronts, answers will become available for many of
the questions currently surrounding the use of
normative solutions to incorporating an equity
dimension in economic evaluation. However, it is
important to remember that (positive) method-
ological solutions are already available. These
should be adopted without delay in order to
prevent further proliferation of studies that offer
a partial and potentially misleading view of the
effects of alternative resource allocations, based on
a narrow concept of efficiency maximisation.

Conclusions and recommendations for further research
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MEDLINE

MEDLINE is the US National Library of Medicine’s
premier bibliographic database covering the
fields of medicine, nursing, dentistry, veterinary
medicine, the healthcare system and the preclinical
sciences. It contains bibliographic citations from
over 3900 biomedical journals published in the
USA and 70 other countries. MEDLINE contains
over 9 million records dating back to 1966. It has
worldwide coverage, but 88% of the citations in
current MEDLINE are to English-language sources.
MEDLINE contains the citations that appear in
Index Medicus, as well as the citations of ‘special-list’
journals. Special-list journals include those indexed
for the Index to Dental Literature and the Interna-
tional Nursing Index.

EMBASE

EMBASE is the electronic version of the Excerpta
Medica database, produced by Elsevier Science
Publishers BV and supplied by Ovid Technologies
Incorporated, with support from the Joint Informa-
tion Systems Committee of the Higher Education
funding bodies. This covers all aspects of human
medicine and related biomedical research,
including comprehensive information on the
following subjects: drugs and toxicology, clinical
medicine, biotechnology and bioengineering,
health affairs, psychiatry and forensic medicine.
The database includes data from 3500 biomedical
journals published in 110 countries, dating back to
1980. The database contains more than 5 million
records and is updated monthly.

HealthSTAR

HealthSTAR is a bibliographic database providing
access to published literature of Health Services
Technology, Administration, and Research, and is
produced cooperatively by the US National Library
of Medicine and the American Hospital Associa-
tion. HealthSTAR contains approximately 3 million
citations from 1975 to the present. It includes
relevant bibliographic records from MEDLINE,

and additional, unique, records specially indexed
for it from three sources:

• journal articles with emphasis on healthcare
administration, selected and indexed on an
ongoing basis by the American Hospital
Association

• a collection of 9451 retrospective (1975–81)
monographs, technical reports and theses from
the National Health Planning Information
Center

• journal articles, technical and government
reports, meeting papers and abstracts, and
books and book chapters on health services
research, clinical practice guidelines and
healthcare technology assessment, selected
and indexed on an ongoing basis through
the National Information Center on Health
Services Research and Health Care Technology
(NICHSR).

PsycLIT

PsycLIT(R) contains citations and summaries of
the journal articles, book chapters and book litera-
ture in psychology, as well as psychological aspects
of related disciplines, such as medicine, psychiatry,
nursing, sociology, education, pharmacology, phys-
iology, linguistics, anthropology, business and law.
Journal coverage, spanning 1887 to the present,
includes international material selected from more
than 1300 periodicals written in over 25 languages.
Current chapter and book coverage includes
worldwide English-language material published
from 1987 to the present. Approximately 50,000
references are added annually through quarterly
updates.

EconLit

EconLit is an indexed bibliography of the world’s
economic literature, produced by the American
Economic Association. It includes coverage of over
400 major journals, as well as articles in collective
volumes (essays, proceedings, etc.), books, book
reviews, dissertations and working papers licensed
from the Cambridge University Press Abstracts of
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Working Papers in Economics. Coverage is from
1969 to the present.

PAIS

The PAIS International database is produced
by the Public Affairs Information Service, Inc.
It is a bibliographic index to the literature of
public policy, social policy, and the social sciences
in general. Journal articles (from over 1000
journals), books, government documents, statistical
compilations, committee reports, directories,
serials, reports of public, intergovernmental and
private organisations and most other forms of
printed literature from all over the world are

indexed. Coverage is from 1972 onwards, and it is
updated quarterly.

IBSS

The IBSS is provided by the Bath Information &
Data Services and is supplied and owned by the
British Library of Political and Economic Science.
The database regularly covers 2600 selected
journals and 6000 books per year. In addition, over
1000 journals per year are covered selectively. The
IBSS contains citations going back to 1951, and
covers four disciplines: anthropology, economics,
political science and sociology. The database is
updated weekly.
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Appendix 2

Inclusion criteria for the review of
economic evaluations

Paper included Paper excluded

Cost-effectiveness
or cost–benefit
analysis?

Cost–consequence
analysis: dominance?

Yes
Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes Yes

No No

NoNo

NoNo

No No

No

No

No

No

Evidence of implicit 
‘do-nothing’ alternative
considered?

considered?
Alternatives

Costs

evaluated?

Costs available from
existing sources?

Effectiveness
measured
quantitatively?

Evidence of
effectiveness available
from existing sources?

explicitly

Article describes
original research?

Is there evidence of consideration of costs
and outcomes of two or more alternatives?
Obtain full article?

Abstract
available?

Article concerned with health
interventions directly aimed at improving
the health of individuals or populations?
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economic evaluations
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Year: __________________________________ Journal: ________________________________________

Author: ________________________________ Country: ________________________________________

Intervention: __________________________________________________________________________________

q Preventive q Curative q Diagnostic q Screening q Rehabilitation q Palliative

1. Type of analysis:

Cost–benefit q

Cost-effectiveness q

Other: _______________________________________________________________________________________

2. Perspective adopted

Third payer q Provider q

Societal q Patient q

Other: _______________________________________________________________________________________

3. Outcome measure(s)

Quality-adjusted life-expectancy q Life-expectancy q

Survival rate q Cases detected q

Cases successfully treated q Cases prevented q

Other: _______________________________________________________________________________________

4. Setting

Policy decision q Clinical decision q

Managerial decision q

5. Reference population

Selected group q Define group: _____________________________________

Unselected group q
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6. Information on the characteristics of the population that may benefit from the intervention(s)

Size q __________________________________________________________

Age profile q __________________________________________________________

Gender profile q __________________________________________________________

Socio-economic profile q __________________________________________________________

Ethnic group profile q __________________________________________________________

Other dimensions: __________________________________________________________________________

___________________________________________________________________________________________

7. Information on the effects of the intervention(s) in different subpopulations

By age group q __________________________________________________________

By gender q __________________________________________________________

By socio-economic group q __________________________________________________________

By ethnic group q __________________________________________________________

By other dimensions: ________________________________________________________________________

___________________________________________________________________________________________

8. Methods for assessing distributional impacts

Differential valuation of outcomes in different subgroups q

___________________________________________________________________________________________

___________________________________________________________________________________________

Comparison of cost-effectiveness ratios by subgroups q

___________________________________________________________________________________________

___________________________________________________________________________________________

Other methods

___________________________________________________________________________________________

___________________________________________________________________________________________

Health Technology Assessment 2001; Vol. 5: No. 3

87





1987
Altman DG, Flora JA, Fortmann SP, Farquhar JW. The
cost-effectiveness of three smoking cessation programs.
Am J Public Health 1987;77:162–5.

Barry MJ, Mulley AG, Richter JM. Effect of workup strategy
on the cost-effectiveness of fecal occult blood screening
for colorectal cancer. Gastroenterology 1987;93:301–10.

Beck JR, Salem DN, Estes NA, Pauker SG. A computer-
based Markov decision analysis of the management of
symptomatic bifascicular block: the threshold probability
for pacing. J Am Coll Cardiol 1987;9:920–35.

Brandeau ML, Eddy DM. The workup of the asympto-
matic patient with a positive fecal occult blood test.
Med Decision Making 1987;7:32–46.

Carter AP, Thompson RS, Bourdeau RV, Andenes J,
Mustin H, Straley H. A clinically effective breast cancer
screening program can be cost-effective, too. Prev Med
1987;16:19–34.

Davies BP. Allocation of services in England: facts and
myths about the equity and efficiency of social care
agencies. Rev Epidemiol Sante Public 1987;35:349–58.

DeNeef P. Role of rapid tests for streptococcal
pharyngitis in hospital infection control. Am J Infect
Control 1987;15:20–5.

Devereux RB, Casale PN, Wallerson DC, Kligfield P,
Hammond IW, Liebson PR, et al. Cost-effectiveness of
echocardiography and electrocardiography for detection
of left ventricular hypertrophy in patients with systemic
hypertension. Hypertension 1987;9:Ii69–76.

Dittus RS, Roberts SD, Adolph RJ. Cost-effectiveness
analysis of patient management alternatives after
uncomplicated myocardial infarction: a model. J Am Coll
Cardiol 1987;10:869–78.

Eddy DM, Nugent FW, Eddy JF, Coller J, Gilbertsen V,
Gottlieb LS, et al. Screening for colorectal cancer in a
high-risk population. Results of a mathematical model.
Gastroenterology 1987;92:682–92.

England WL, Roberts SD, Grim CE. Surgery or angio-
plasty for cost-effective renal revascularization? Med
Decision Making 1987;7:84–91.

Erickson RA. Impact of endoscopy on mortality from
occult cancer in radiographically benign gastric ulcers.
A probability analysis model. Gastroenterology 1987;93:
835–45.

Garner TI, Dardis R. Cost-effectiveness analysis of end-
stage renal disease treatments. Med Care 1987;25:25–34.

Hay JW, Daum RS. Cost–benefit analysis of two strategies
for prevention of Haemophilus influenzae type b infection.
Pediatrics 1987;80:319–29.

Labelle RJ, Churchill DN, Martin S, Isbister E, Orovan W.
Economic evaluation of extracorporeal shock wave
lithotripsy, percutaneous ultrasonic lithotripsy, and
standard surgical treatment of urolithiasis – a Canadian
perspective. Clin Invest Med 1987;10:86–95.

Laffel GL, Fineberg HV, Braunwald E. A cost-
effectiveness model for coronary thrombolysis/
reperfusion therapy. J Am Coll Cardiol 1987;10:79b–90b.

Manau C, Cuenca E, Martinez Carretero J, Salleras L.
Economic evaluation of community programs for the
prevention of dental caries in Catalonia, Spain.
Community Dent Oral Epidemiol 1987;15:297–300.

Oster G, Epstein AM. Cost-effectiveness of antihyper-
lipemic therapy in the prevention of coronary heart
disease. The case of cholestyramine. JAMA 1987;258:
2381–7.

Oster G, Tuden RL, Colditz GA. Prevention of venous
thromboembolism after general surgery. Cost-
effectiveness analysis of alternative approaches to
prophylaxis. Am J Med 1987;82:889–99.

Patriarca PA, Arden NH, Koplan JP, Goodman RA.
Prevention and control of type A influenza infections in
nursing homes. Benefits and costs of four approaches
using vaccination and amantadine. Ann Intern Med
1987;107:732–40.

Scriver CR, Gregory D, Bernstein M, Clow CL, Weisdorf T,
Dougherty GE, et al. Feasibility of chemical screening of
urine for neuroblastoma case finding in infancy in
Quebec. Can Med Assoc J 1987;136:952–6.

Specker BL, Saenger EL, Buncher CR, McDevitt RA.
Pulmonary embolism and lung scanning: cost-
effectiveness and benefit–risk. J Nucl Med 1987;28:
1521–30.

Spital R, Spital M, Spital A. The donor’s decision in
renal transplantation: a cost–benefit analysis. Am J Kidney
Dis 1987;9:396–403.

Thoner J. Outcome and costs of intensive care. A follow-
up study on patients requiring prolonged mechanical
ventilation. Acta Anaesthesiol Scand 1987;31:693–8.

1992
Allen UD, Read S, Gafni A. Zidovudine for chemo-
prophylaxis after occupational exposure to HIV-infected

Health Technology Assessment 2001; Vol. 5: No. 3

89

Appendix 4

Economic evaluations reviewed in this report



blood: an economic evaluation. Clin Infect Dis 1992;14:
822–30.

Antonanzas F, Forcen T, Garuz R. [A cost-effectiveness
analysis of vaccination against the hepatitis B virus.] Med
Clin Barc 1992;99:41–6.

Barrett BJ, Parfrey PS, Vavasour HM, O’Dea F, Kent G,
Stone E. A comparison of nonionic, low-osmolality
radiocontrast agents with ionic, high-osmolality agents
during cardiac catheterization. N Engl J Med 1992;326:
431–6.

Brandeau ML, Owens DK, Sox CH, Wachter RM.
Screening women of childbearing age for human
immunodeficiency virus. A cost–benefit analysis.
Arch Intern Med 1992;152:2229–37.

Brown ML. Economic considerations in breast cancer
screening of older women. J Gerontol 1992;47:51–8.

Buxton MJ, O’Brien BJ. Economic evaluation of
ondansetron: preliminary analysis using clinical trial
data prior to price setting. Br J Cancer 1992;19(Suppl):
S64–7.

Byers T, Gorsky R. Estimates of costs and effects of
screening for colorectal cancer in the United States.
Cancer 1992;70:1288–95.

Calvo MV, Pilar del Val M, Mar Alvarez M, Dominguez
Gil A. Decision analysis to assess cost-effectiveness of low-
osmolality contrast medium for intravenous urography.
Am J Hosp Pharm 1992;49:577–84.

Capri S, Del Bono GP, Dellamano R. Cost-effectiveness
comparison of single and multiple-dose antibiotic
treatment of lower uncomplicated urinary tract
infections. J Chemother 1992;4:171–5.

Caro JJ, Trindade E, McGregor M. The cost-effectiveness
of replacing high-osmolality with low-osmolality contrast
media. Am J Roentgenol 1992;159:869–74.

Cheung AP, Wren BG. A cost-effectiveness analysis of
hormone replacement therapy in the menopause. Med J
Aust 1992;156:312–16.

Combs CA, Murphy EL, Laros RK Jr. Cost–benefit
analysis of autologous blood donation in obstetrics.
Obstet Gynecol 1992;80:621–5.

Daly E, Roche M, Barlow D, Gray A, McPherson K,
Vessey M. HRT: an analysis of benefits, risks and costs.
Br Med Bull 1992;48:368–400.

Davies AH, Magee TR, Parry R, Hayward J, Murphy P,
Cole SE, et al. Duplex ultrasonography and pulse-
generated run-off in selecting claudicants for
femoropopliteal angioplasty. Br J Surg 1992;79:894–6.

Demicheli V, Jefferson TO. Cost–benefit analysis of the
introduction of mass vaccination against hepatitis B in
Italy. J Public Health Med 1992;14:367–75.

Dervaux B, Eeckhoudt L, Lebrun T, Sailly JC.
[Determination of cost-effective strategies in colorectal

cancer screening.] Rev Epidemiol Sante Publique 1992;
40:296–306.

Desch CE, Lasala MR, Smith TJ, Hillner BE. The optimal
timing of autologous bone marrow transplantation in
Hodgkin’s disease patients after a chemotherapy relapse.
J Clin Oncol 1992;10:200–9.

Durand Zaleski I, Saudubray JM, Kamoun PP, Blum
Boisgard C. Inborn errors of amino acid metabolism.
The best strategy for their diagnosis. Int J Technol Assess
Health Care 1992;8:471–8.

Egberts J. Estimated costs of different treatments of
the respiratory distress syndrome in a large cohort of
preterm infants of less than 30 weeks of gestation. Biol
Neonate 1992;61(Suppl 1):59–65.

Fahs MC, Mandelblatt J, Schechter C, Muller C. Cost-
effectiveness of cervical cancer screening for the elderly.
Ann Intern Med 1992;117:520–7.

Fendrick AM, Javitt JC, Chiang YP. Cost-effectiveness
of the screening and treatment of diabetic retinopathy.
What are the costs of underutilization? Int J Technol Assess
Health Care 1992;8:694–707.

Freedberg KA, Tosteson AN, Cotton DJ, Goldman L.
Optimal management strategies for HIV-infected
patients who present with cough or dyspnea: a cost-
effective analysis. J Gen Intern Med 1992;7:261–72.

Glazebrook GA. Radiation therapy: a long term cost–
benefit analysis in a North American region. Clin Oncol
R Coll Radiol 1992;4:302–5.

Glick H, Heyse JF, Thompson D, Epstein RS, Smith ME,
Oster G. A model for evaluating the cost-effectiveness of
cholesterol-lowering treatment. Int J Technol Assess Health
Care 1992;8:719–34.

Goel V, Naylor CD. Potential cost-effectiveness of intra-
venous tissue plasminogen activator versus streptokinase
for acute myocardial infarction. Can J Cardiol 1992;8:
31–8.

Gustafsson C, Asplund K, Britton M, Norrving B,
Olsson B, Marke LA. Cost-effectiveness of primary
stroke prevention in atrial fibrillation: Swedish national
perspective. Br Med J 1992;305:1457–60.

Haan G, van Steen R. Costs in relation to effects of in
vitro fertilization. Hum Reprod 1992;7:982–6.

Hall J, Gerard K, Salkeld G, Richardson J. A cost–utility
analysis of mammography screening in Australia. Soc Sci
Med 1992;34:993–1004.

Heijboer H, Ginsberg JS, Buller HR, Lensing AW,
Colly LP, Wouter ten Cate J. The use of the D-dimer test
in combination with non-invasive testing versus serial
non-invasive testing alone for the diagnosis of deep-vein
thrombosis. Thromb Haemost 1992;67:510–13.

Hillner BE, Smith TJ. A model of chemotherapy in
node-negative breast cancer. J Natl Cancer Inst Monogr
1992;11:143–9.

Appendix 4

90



Hillner BE, Smith TJ. Should women with node-negative
breast cancer receive adjuvant chemotherapy? Insights
from a decision analysis model. Breast Cancer Res Treat
1992;23:17–27.

Hillner BE, Smith TJ, Desch CE. Efficacy and cost-
effectiveness of autologous bone marrow transplantation
in metastatic breast cancer. Estimates using decision
analysis while awaiting clinical trial results. JAMA 1992;
267:2055–61.

Johannesson M. Economic evaluation of hypertension
treatment. Int J Technol Assess Health Care 1992;8:506–23.

Johannesson M, Fagerberg B. A health-economic
comparison of diet and drug treatment in obese men
with mild hypertension. J Hypertens 1992;10:1063–70.

Jonsson B, Haglund U. Cost-effectiveness of misoprostol
in Sweden. Int J Technol Assess Health Care 1992;8:234–44.

Kang JY, Lee TP, Yap I, Lun KC. Analysis of cost-
effectiveness of different strategies for hepatocellular
carcinoma screening in hepatitis B virus carriers.
J Gastroenterol Hepatol 1992;7:463–8.

King LK, Kingswood JC, Sharpstone P. Comparison of
the efficacy, cost and complication rate of APD and
CAPD as long-term outpatient treatments for renal
failure. Adv Perit Dial 1992;8:123–6.

Kroll SS, Schusterman MA, Reece GP. Costs and
complications in mandibular reconstruction. Ann Plast
Surg 1992;29:341–7.

Krumholz HM, Pasternak RC, Weinstein MC, Friesinger
GC, Ridker PM, Tosteson AN, et al. Cost-effectiveness
of thrombolytic therapy with streptokinase in elderly
patients with suspected acute myocardial infarction.
N Engl J Med 1992;327:7–13.

Lairson DR, Pugh JA, Kapadia AS, Lorimor RJ, Jacobson
J, Velez R. Cost-effectiveness of alternative methods for
diabetic retinopathy screening. Diabetes Care 1992;15:
1369–77.

Larsen GC, Manolis AS, Sonnenberg FA, Beshansky JR,
Estes NA, Pauker SG. Cost-effectiveness of the
implantable cardioverter–defibrillator: effect of
improved battery life and comparison with amiodarone
therapy. J Am Coll Cardiol 1992;19:1323–34.

Lee PD. An outpatient-focused program for childhood
diabetes: design, implementation, and effectiveness.
Tex Med 1992;88:64–8.

Levin LA, Jonsson B. Cost-effectiveness of thrombolysis –
a randomized study of intravenous rt-PA in suspected
myocardial infarction. Eur Heart J 1992;13:2–8.

Levy E, Levy P. [Anti-influenza vaccination for active
persons (25–64 years): a cost–benefit study.] Rev
Epidemiol Sante Publique 1992;40:285–95.

Lieu TA, Baskin MN, Schwartz JS, Fleisher GR. Clinical
and cost-effectiveness of outpatient strategies for

management of febrile infants. Pediatrics 1992;89:
1135–44.

Lim MC, Foo WM. Efficacy and cost-effectiveness of
simvastatin and gemfibrozil in the treatment of
hyperlipidaemia. Ann Acad Med Singapore 1992;21:34–7.

Loisance D, Benvenuti C, Lebrun T, Leclerc A, Sailly JC.
[Cost and efficacy of therapeutic strategies in candidates
for heart transplantation as salvage therapy.] Arch Mal
Coeur Vaiss 1992;85:309–14.

Mandelblatt JS, Wheat ME, Monane M, Moshief RD,
Hollenberg JP, Tang J. Breast cancer screening for
elderly women with and without comorbid conditions.
A decision analysis model. Ann Intern Med 1992;116:
722–30.

Nicholl JP, Brazier JE, Milner PC, Westlake L, Kohler B,
Williams BT, et al. Randomised controlled trial of cost-
effectiveness of lithotripsy and open cholecystectomy
as treatments for gallbladder stones. Lancet 1992;340:
801–7.

Niv Y. Does a risk questionnaire add anything to a
colorectal screening project? Report of a 3-year
screening experience. J Clin Gastroenterol 1992;15:33–6.

O’Brien BJ, Buxton MJ, Rushby JA. Cost-effectiveness of
the implantable cardioverter–defibrillator: a preliminary
analysis. Br Heart J 1992;68:241–5.

Parker MJ, Myles JW, Anand JK, Drewett R. Cost–benefit
analysis of hip fracture treatment. J Bone Joint Surg Br
1992;74:261–4.

Ramsey SD, Nettleman MD. Cost-effectiveness of
prophylactic AZT following needlestick injury in health
care workers. Med Decision Making 1992;12:142–8.

Roquebrune JP, L’Heritier P, Gibelin P, Baudouy M,
Camous JP, Blanc P, et al. [How to evaluate the cost/
effectiveness ratio of different therapies of coronary
disease.] Arch Mal Coeur Vaiss 1992;85:239–44.

Ruwe PA, Wright J, Randall RL, Lynch JK, Jokl P,
McCarthy S. Can MR imaging effectively replace
diagnostic arthroscopy? Radiology 1992;183:335–9.

Scott TE, Jacoby I. Clinical decision analysis as a means
of technology assessment. The effectiveness of intra-
operative cholangiography. Int J Technol Assess Health
Care 1992;8:185–97.

Sculpher MJ, Buxton MJ, Ferguson BA, Spiegelhalter DJ,
Kirby AJ. Screening for diabetic retinopathy: a relative
cost-effectiveness analysis of alternative modalities and
strategies. Health Econ 1992;1:39–51.

Sellors JW, Pickard L, Gafni A, Goldsmith CH, Jang D,
Mahony JB, et al. Effectiveness and efficiency of selective
vs universal screening for chlamydial infection in
sexually active young women. Arch Intern Med 1992;152:
1837–44.

Seror V, Moatti JP, Muller F, Le Gales C, Boue A. [Cost-
effectiveness analysis of prenatal screening of trisomy 21

Health Technology Assessment 2001; Vol. 5: No. 3

91



by maternal serum markers (hCG).] J Gynecol Obstet Biol
Reprod Paris 1992;21:915–22.

Siegel JE, Krolewski AS, Warram JH, Weinstein MC.
Cost-effectiveness of screening and early treatment of
nephropathy in patients with insulin-dependent diabetes
mellitus. J Am Soc Nephrol 1992;3:S111–19.

Sonnenberg A, Townsend WF. Preoperative testing
for fecal occult blood: a questionable practice. Am J
Gastroenterol 1992;87:1410–17.

Steinberg EP, Moore RD, Powe NR, Gopalan R, Davidoff
AJ, Litt M, et al. Safety and cost-effectiveness of high-
osmolality as compared with low-osmolality contrast
material in patients undergoing cardiac angiography.
N Engl J Med 1992;326:425–30.

Teboul F, Souetre E, Duhamel G, Colin C, Del Franco G.
[Medico-economic strategy for biliary lithiasis.] Rev Prat
1992;42:1518–22.

Tormans G, Van Damme P, Van Doorslaer E. Cost-
effectiveness analysis of hepatitis A prevention in
travellers. Vaccine 1992;10(Suppl 1):S88–92.

Turner RG. Factors that determine the cost and
performance of early identification protocols. J Am
Acad Audiol 1992;3:233–41.

Uther JF. The automatic implantable defibrillator is
the most realistic and cost-effective way of preventing
sudden cardiac death. Aust NZ J Med 1992;22:636–8.

Varenhorst E, Carlsson P, Capik E, Lofman O, Pedersen
KV. Repeated screening for carcinoma of the prostate
by digital rectal examination in a randomly selected
population. Acta Oncol 1992;31:815–21.

Walker A, Whynes DK. Filtering strategies in mass
population screening for colorectal cancer: an economic
evaluation. Med Decision Making 1992;12:2–7.

Weissfeld JL, Holloway JJ. Precision of blood cholesterol
measurement and high blood cholesterol case-finding
and treatment. J Clin Epidemiol 1992;45:971–84.

Whynes DK, Walker AR, Hardcastle JD. Cost-effective
screening strategies for colorectal cancer. J Public Health
Med 1992;14:43–9.

Wilson MG, Edmunson J, DeJoy DM. Cost-effectiveness
of work-site cholesterol screening and intervention
programs. J Occup Med 1992;34:642–9.

Zavertnik JJ, McCoy CB, Robinson DS, Love N. Cost-
effective management of breast cancer. Cancer 1992;
69:1979–84.

1995
Adhikari N, Menzies R. Community-based tuberculin
screening in Montreal: a cost–outcome description. Am J
Public Health 1995;85:786–90.

Arrigoni A, Pennazio M, Rossini FP. Rectosigmoid
polyps as markers of proximal colonic neoplasms: a
cost–benefit analysis of different diagnostic protocols.
Anticancer Res 1995;15:563–7.

Babazono A, Hillman AL. Declining cost-effectiveness
of screening for disease. The case of gastric cancer in
Japan. Int J Technol Assess Health Care 1995;11:354–64.

Belinson JL, Okin C, Casey G, Ayoub A, Klein R,
Hart WR, et al. The familial ovarian cancer registry:
progress report. Cleveland Clin J Med 1995;62:129–34.

Bergmann JF, Hamelin B, Barbier JP. [Comparison of
the cost–efficacy ratio of omeprazole and ranitidine in
the treatment of reflux esophagitis.] Gastroenterol Clin
Biol 1995;19:482–6.

Bergquist SR, Felson DT, Prashker MJ, Freedberg KA.
The cost-effectiveness of liver biopsy in rheumatoid
arthritis patients treated with methotrexate. Arthritis
Rheum 1995;38:326–33.

Boer R, de Koning HJ, van Oortmarssen GJ, van der
Maas PJ. In search of the best upper age limit for breast
cancer screening. Eur J Cancer 1995;31(Pt a):2040–3.

Bryan S, Brown J, Warren R. Mammography screening:
an incremental cost-effectiveness analysis of two view
versus one view procedures in London. J Epidemiol
Community Health 1995;49:70–8.

Busch MP, Korelitz JJ, Kleinman SH, Lee SR, AuBuchon
JP, Schreiber GB. Declining value of alanine amino-
transferase in screening of blood donors to prevent
posttransfusion hepatitis B and C virus infection. The
Retrovirus Epidemiology Donor Study. Transfusion
1995;35:903–10.

Colice GL, Birkmeyer JD, Black WC, Littenberg B,
Silvestri G. Cost-effectiveness of head CT in patients with
lung cancer without clinical evidence of metastases. Chest
1995;108:1264–71.

Cuckle HS, Richardson GA, Sheldon TA, Quirke P. Cost-
effectiveness of antenatal screening for cystic fibrosis
[published erratum appears in Br Med J 1995;311:1608].
Br Med J 1995;311:1460–3.

Daya S, Gunby J, Hughes EG, Collins JA, Sagle MA,
YoungLai EV. Natural cycles for in vitro fertilization: cost-
effectiveness analysis and factors influencing outcome.
Hum Reprod 1995;10:1719–24.

Dusheiko GM, Roberts JA. Treatment of chronic type
B and C hepatitis with interferon a: an economic
appraisal. Hepatology 1995;22:1863–73.

Etchason J, Petz L, Keeler E, Calhoun L, Kleinman S,
Snider C, et al. The cost-effectiveness of preoperative
autologous blood donations. N Engl J Med 1995;332:
719–24.

Feig SA. Mammographic screening of women aged
40–49 years. Benefit, risk, and cost considerations. Cancer
1995;76:2097–106.

Appendix 4

92



Fendrick AM, Chernew ME, Hirth RA, Bloom BS.
Alternative management strategies for patients with
suspected peptic ulcer disease. Ann Intern Med 1995;123:
260–8.

Ferraz MB, O’Brien B. A cost-effectiveness analysis of
urate lowering drugs in nontophaceous recurrent gouty
arthritis. J Rheumatol 1995;22:908–14.

Ferrell BA, Keeler E, Siu AL, Ahn SH, Osterweil D.
Cost-effectiveness of low-air-loss beds for treatment of
pressure ulcers. J Gerontol A Biol Sci Med Sci 1995;50:
M141–6.

Field K, Thorogood M, Silagy C, Normand C, O’Neill C,
Muir J. Strategies for reducing coronary risk factors
in primary care: which is most cost effective? Br Med J
1995;310:1109–12.

Gabriel SE. Economic evaluation using mathematical
models: the case of misoprostol prophylaxis. J Rheumatol
1995;22:1412–14.

Gage BF, Cardinalli AB, Albers GW, Owens DK. Cost-
effectiveness of warfarin and aspirin for prophylaxis of
stroke in patients with nonvalvular atrial fibrillation.
JAMA 1995;274:1839–45.

Glimelius B, Hoffman K, Graf W, Haglund U, Nyren O,
Pahlman L, et al. Cost-effectiveness of palliative chemo-
therapy in advanced gastrointestinal cancer. Ann Oncol
1995;6:267–74.

Glotzer DE, Freedberg KA, Bauchner H. Management
of childhood lead poisoning: clinical impact and cost-
effectiveness. Med Decision Making 1995;15:13–24.

Gronvald LF. Menstrual disorders in women. Social
economic consequences of examining women with
menstrual disorders for cancer of the body of the uterus.
Scand J Prim Health Care 1995;13:150–6.

Guillen Grima F, Espin Rios MI. [Cost-effectiveness
analysis of different alternatives of universal vaccination
against hepatitis B in the region of Murcia. Med Clin Barc
1995;104:130–6.

Gustafsson O, Carlsson P, Norming U, Nyman CR,
Svensson H. Cost-effectiveness analysis in early detection
of prostate cancer: an evaluation of six screening
strategies in a randomly selected population of 2400
men. Prostate 1995;26:299–309.

Guyatt HL, Chan MS, Medley GF, Bundy DA. Control of
Ascaris infection by chemotherapy: which is the most
cost-effective option? Trans R Soc Trop Med Hyg 1995;
89:16–20.

Hamilton VH, Racicot FE, Zowall H, Coupal L,
Grover SA. The cost-effectiveness of HMG-CoA
reductase inhibitors to prevent coronary heart disease.
Estimating the benefits of increasing HDL-C. JAMA
1995;273:1032–8.

Henon P, Donatini B, Eisenmann JC, Becker M,
Beck Wirth G. Comparative survival, quality of life and

cost-effectiveness of intensive therapy with autologous
blood cell transplantation or conventional chemotherapy
in multiple myeloma. Bone Marrow Transpl 1995;16:19–25.

Hillner BE, McLeod DG, Crawford ED, Bennett CL.
Estimating the cost-effectiveness of total androgen
blockade with flutamide in M1 prostate cancer. Urology
1995;45:633–40.

Holtgrave DR, Qualls NL. Threshold analysis and
programs for prevention of HIV infection. Med Decision
Making 1995;15:311–17.

Hunink MG, Bos JJ. Triage of patients to angiography
for detection of aortic rupture after blunt chest trauma:
cost-effectiveness analysis of using CT. Am J Roentgenol
1995;165:27–36.

Johannesson M, Agewall S, Hartford M, Hedner T,
Fagerberg B. The cost-effectiveness of a cardiovascular
multiple-risk-factor intervention programme in treated
hypertensive men. J Intern Med 1995;237:19–26.

Jonsson B, Christiansen C, Johnell O, Hedbrandt J. Cost-
effectiveness of fracture prevention in established osteo-
porosis. Osteoporosis Int 1995;5:136–42.

Kalish SC, Gurwitz JH, Krumholz HM, Avorn J. A cost-
effectiveness model of thrombolytic therapy for acute
myocardial infarction. J Gen Intern Med 1995;10:321–30.

Kantrowitz W, Doyle J, Semeraro J, Krane RJ. Prostate
cancer screening in a large corporation population.
J Occup Environ Med 1995;37:1193–8.

Kellett J, Clarke J. Comparison of ‘accelerated’ tissue
plasminogen activator with streptokinase for treatment
of suspected myocardial infarction. Med Decision Making
1995;15:297–310.

Kent KC, Kuntz KM, Patel MR, Kim D, Klufas RA,
Whittemore AD, et al. Perioperative imaging strategies
for carotid endarterectomy. An analysis of morbidity and
cost-effectiveness in symptomatic patients. JAMA 1995;
274:888–93.

Kerridge RK, Glasziou PP, Hillman KM. The use of
‘quality-adjusted life years’ (QALYs) to evaluate
treatment in intensive care. Anaesth Intensive Care
1995;23:322–31.

Kiberd BA, Jindal KK. Screening to prevent renal failure
in insulin dependent diabetic patients: an economic
evaluation. Br Med J 1995;311:1595–9.

Kind P, Sorensen J. Modelling the cost-effectiveness
of the prophylactic use of SSRIs in the treatment of
depression. Int Clin Psychopharmacol 1995;10(Suppl 1):
41–8.

King JT Jr, Glick HA, Mason TJ, Flamm ES. Elective
surgery for asymptomatic, unruptured, intracranial
aneurysms: a cost-effectiveness analysis. J Neurosurg
1995;83:403–12.

Kupersmith J, Hogan A, Guerrero P, Gardiner J,
Mellits ED, Baumgardner R, et al. Evaluating and

Health Technology Assessment 2001; Vol. 5: No. 3

93



improving the cost-effectiveness of the implantable
cardioverter–defibrillator. Am Heart J 1995;130:507–15.

Law AV, Pathak DS, Segraves AM, Weinstein CR,
Arneson WH. Cost-effectiveness analyses of the
conversion of patients with non-insulin-dependent
diabetes mellitus from glipizide to glyburide and of
the accompanying pharmacy follow-up clinic. Clin Ther
1995;17:977–87.

Lawrence WF, Grist TM, Brazy PC, Fryback DG.
Magnetic resonance angiography in progressive renal
failure: a technology assessment. Am J Kidney Dis 1995;
25:701–9.

Lea AR, Hailey DM. The cochlear implant. A technology
for the profoundly deaf. Med Prog Technol 1995;21:47–52.

Lieberman DA. Cost-effectiveness model for colon
cancer screening. Gastroenterology 1995;109:1781–90.

Lieu TA, Finkler LJ, Sorel ME, Black SB, Shinefield HR.
Cost-effectiveness of varicella serotesting versus pre-
sumptive vaccination of school-age children and
adolescents. Pediatrics 1995;95:632–8.

Lindfors KK, Rosenquist CJ. The cost-effectiveness of
mammographic screening strategies [published erratum
appears in JAMA 1996;275(Pt 2):112]. JAMA 1995;274:
881–4.

Lindholm LH, Johannesson M. Cost–benefit aspects
of treatment of hypertension in the elderly. Blood Press
1995;(Suppl 3):11–14.

Mangtani P, Hall AJ, Normand CE. Hepatitis B
vaccination: the cost-effectiveness of alternative
strategies in England and Wales. J Epidemiol Community
Health 1995;49:238–44.

Margolis HS, Coleman PJ, Brown RE, Mast EE,
Sheingold SH, Arevalo JA. Prevention of hepatitis B virus
transmission by immunization. An economic analysis of
current recommendations. JAMA 1995;274:1201–8.

Mark DB, Hlatky MA, Califf RM, Naylor CD, Lee KL,
Armstrong PW, et al. Cost-effectiveness of thrombolytic
therapy with tissue plasminogen activator as compared
with streptokinase for acute myocardial infarction
[published erratum appears in N Engl J Med 1995;
333(Pt 4):267]. N Engl J Med 1995;332:1418–24.

Menzin J, Colditz GA, Regan MM, Richner RE, Oster G.
Cost-effectiveness of enoxaparin vs low-dose warfarin in
the prevention of deep-vein thrombosis after total hip
replacement surgery. Arch Intern Med 1995;155:757–64.

Midgette AS, Aron DC. High-dose dexamethasone
suppression testing versus inferior petrosal sinus
sampling in the differential diagnosis of adreno-
corticotropin-dependent Cushing’s syndrome: a
decision analysis. Am J Med Sci 1995;309:162–70.

Norum J, Angelsen V. Chemotherapy in gastric cancer:
an economic evaluation of the FAM (5-fluorouracil,
adriamycin, mitomycin C) versus ELF (etoposide,

leucovorin, 5-fluorouracil) regimens. J Chemother 1995;
7:455–9.

O’Neill BA, Trimble MR, Bloom DS. Adjunctive therapy
in epilepsy: a cost-effectiveness comparison of alternative
treatment options. Seizure 1995;4:37–44.

Owens DK, Harris RA, Scott PM, Nease RF Jr. Screening
surgeons for HIV infection. A cost-effectiveness analysis.
Ann Intern Med 1995;122:641–52.

Plans P, Navas E, Tarin A, Rodriguez G, Gali N, Gayta R,
et al. [Cost-effectiveness of the methods of smoking
cessation.] Med Clin Barc 1995;104:49–54.

Plans Rubio P, Garrido Morales P, Salleras Sanmarti L.
[The cost-effectiveness of pneumococcal vaccination in
Catalonia.] Rev Esp Salud Public 1995;69:409–17.

Ramsey SD, Patrick DL, Albert RK, Larson EB, Wood
DE, Raghu G. The cost-effectiveness of lung trans-
plantation. A pilot study. University of Washington
Medical Center Lung Transplant Study Group. Chest
1995;108:1594–601.

Rouse DJ, Andrews WW, Goldenberg RL, Owen J.
Screening and treatment of asymptomatic bacteriuria of
pregnancy to prevent pyelonephritis: a cost-effectiveness
and cost–benefit analysis. Obstet Gynecol 1995;86:119–23.

Rutten van Molken MP, Van Doorslaer EK, Jansen MC,
Kerstjens HA, Rutten FF. Costs and effects of inhaled
corticosteroids and bronchodilators in asthma and
chronic obstructive pulmonary disease. Am J Respir Crit
Care Med 1995;151:975–82.

Seiwert AJ, Elmore JR, Youkey JR, Franklin DP, Peter B.
Samuels Award. Ruptured abdominal aortic aneurysm
repair: the financial analysis. Am J Surg 1995;170:91–6.

Shepard DS, Walsh JA, Kleinau E, Stansfield S, Bhalotra
S. Setting priorities for the Children’s Vaccine Initiative:
a cost-effectiveness approach. Vaccine 1995;13:707–14.

Smith TJ, Hillner BE, Neighbors DM, McSorley PA,
Le Chevalier T. Economic evaluation of a randomized
clinical trial comparing vinorelbine, vinorelbine plus
cisplatin, and vindesine plus cisplatin for non-small-cell
lung cancer. J Clin Oncol 1995;13:2166–73.

Tsevat J, Duke D, Goldman L, Pfeffer MA, Lamas GA,
Soukup JR, et al. Cost-effectiveness of captopril therapy
after myocardial infarction. J Am Coll Cardiol 1995;26:
914–9.

Van Damme P, Tormans G, Beutels P, Van Doorslaer E.
Hepatitis B prevention in Europe: a preliminary
economic evaluation. Vaccine 1995;13(Suppl 1):S54–7.

van Hout BA, Simoons ML. Costs and effects of c7E3 in
high risk PTCA patients. An indirect analysis for The
Netherlands. Eur Heart J 1995;16(Suppl L):81–5.

Wimo A, Mattson B, Krakau I, Eriksson T, Nelvig A,
Karlsson G. Cost–utility analysis of group living in
dementia care. Int J Technol Assess Health Care 1995;11:
49–65.

Appendix 4

94



Wyatt JR, Niparko JK, Rothman ML, deLissovoy G. Cost-
effectiveness of the multichannel cochlear implant. Am J
Otol 1995;16:52–62.

Yin D, Baum RA, Carpenter JP, Langlotz CP, Pentecost
MJ. Cost-effectiveness of MR angiography in cases of
limb-threatening peripheral vascular disease. Radiology
1995;194:757–64.

1996
Anis AH, Tugwell PX, Wells GA, Stewart DG. A cost-
effectiveness analysis of cyclosporine in rheumatoid
arthritis. J Rheumatol 1996;23:609–16.

Ankjaer Jensen A, Johnell O. Prevention of osteo-
porosis: cost-effectiveness of different pharmaceutical
treatments. Osteoporosis Int 1996;6:265–75.

Ashraf T, Hay JW, Pitt B, Wittels E, Crouse J, Davidson M,
et al. Cost-effectiveness of pravastatin in secondary
prevention of coronary artery disease. Am J Cardiol
1996;78:409–14.

Barr R, Furlong W, Henwood J, Feeny D, Wegener J,
Walker I, et al. Economic evaluation of allogeneic
bone marrow transplantation: a rudimentary model to
generate estimates for the timely formulation of clinical
policy. J Clin Oncol 1996;14:1413–20.

Ben Menachem T, McCarthy BD, Fogel R, Schiffman
RM, Patel RV, Zarowitz BJ, et al. Prophylaxis for stress-
related gastrointestinal hemorrhage: a cost-effectiveness
analysis. Crit Care Med 1996;24:338–45.

Bennett CL, Matchar D, McCrory D, McLeod DG,
Crawford ED, Hillner BE. Cost-effective models for
flutamide for prostate carcinoma patients: are they
helpful to policy makers? Cancer 1996;77:1854–61.

Bermejo B, Rovira J, Olona M, Serra M, Soriano B,
Vaque J. [Cost-effectiveness analysis of serum ferritin
screening in periodic physical examinations of women
at the fertile age.] Med Clin Barc 1996;106:445–50.

Beutels P, Clara R, Tormans G, Van Doorslaer E,
Van Damme P. Costs and benefits of routine varicella
vaccination in German children. J Infect Dis 1996;
174(Suppl 3):S335–41.

Blaufox MD, Middleton ML, Bongiovanni J, Davis BR.
Cost efficacy of the diagnosis and therapy of reno-
vascular hypertension. J Nucl Med 1996;37:171–7.

Boivin JF, McGregor M, Archer C. Cost-effectiveness of
screening for primary open angle glaucoma. J Med Screen
1996;3:154–63.

Bos JJ, Hunink MG, Mali WP. Use of a collagen
hemostatic closure device to achieve hemostasis after
arterial puncture: a cost-effectiveness analysis. J Vasc
Interv Radiol 1996;7:479–86.

Buck D, Godfrey C, Killoran A, Tolley K. Reducing the
burden of coronary heart disease: health promotion, its
effectiveness and cost. Health Educ Res 1996;11:487–99.

Chandhoke PS. Cost-effectiveness of different treatment
options for staghorn calculi. J Urol 1996;156:1567–71.

Chang RW, Pellisier JM, Hazen GB. A cost-effectiveness
analysis of total hip arthroplasty for osteoarthritis of the
hip. JAMA 1996;275:858–65.

Chertow GM, Paltiel AD, Owen WF Jr, Lazarus JM.
Cost-effectiveness of cancer screening in end-stage renal
disease. Arch Intern Med 1996;156:1345–50.

Chesebro MJ, Everett WD. A cost–benefit analysis of
colposcopy for cervical squamous intraepithelial lesions
found on Papanicolaou smear. Arch Fam Med 1996;5:
576–81.

Cieslak GD, Watcha MF, Phillips MB, Pennant JH.
The dose–response relation and cost-effectiveness
of granisetron for the prophylaxis of pediatric
postoperative emesis. Anesthesiology 1996;85:1076–85.

Connelly L, Price J. Preventing the Wernicke–Korsakoff
syndrome in Australia: cost-effectiveness of thiamin-
supplementation alternatives. Aust NZ J Public Health
1996;20:181–7.

Covens A, Boucher S, Roche K, Macdonald M, Pettitt D,
Jolain B, et al. Is paclitaxel and cisplatin a cost-effective
first-line therapy for advance ovarian carcinoma? Cancer
1996;77:2086–91.

Daly E, Vessey MP, Barlow D, Gray A, McPherson K,
Roche M. Hormone replacement therapy in a
risk–benefit perspective. Maturitas 1996;23:247–59.

Danese MD, Powe NR, Sawin CT, Ladenson PW.
Screening for mild thyroid failure at the periodic health
examination: a decision and cost-effectiveness analysis.
JAMA 1996;276:285–92.

Derdeyn CP, Powers WJ. Cost-effectiveness of screening
for asymptomatic carotid atherosclerotic disease. Stroke
1996;27:1944–50.

Diabetes Control and Complications Trial Research
Group. Lifetime benefits and costs of intensive therapy
as practiced in the diabetes control and complications
trial [published erratum appears in JAMA 1997;
278(Pt 1):25]. JAMA 1996;276:1409–15.

Evans WK, Le Chevalier T. The cost-effectiveness of
navelbine alone or in combination with cisplatin in
comparison to other chemotherapy regimens and best
supportive care in stage IV non-small cell lung cancer.
Eur J Cancer 1996;32(Pt a):2249–55.

Ecker JL. The cost-effectiveness of human immuno-
deficiency virus screening in pregnancy. Am J Obstet
Gynecol 1996;174:716–21.

Evans WK. An estimate of the cost-effectiveness of
gemcitabine in stage IV non-small cell lung cancer.
Semin Oncol 1996;23:82–9.

Health Technology Assessment 2001; Vol. 5: No. 3

95



Fernandez de Gatta MD, Calvo MV, Hernandez JM,
Caballero D, San Miguel JF, Dominguez Gil A.
Cost-effectiveness analysis of serum vancomycin
concentration monitoring in patients with hematologic
malignancies. Clin Pharmacol Ther 1996;60:332–40.

Fiscella K, Franks P. Cost-effectiveness of the trans-
dermal nicotine patch as an adjunct to physicians’
smoking cessation counseling. JAMA 1996;275:1247–51.

Freedberg KA, Hardy WD, Holzman RS, Tosteson AN,
Craven DE. Validating literature-based models with
direct clinical trial results: the cost-effectiveness of
secondary prophylaxis for PCP in AIDS patients. Med
Decision Making 1996;16:29–35.

Friedland DR, Fahs MC, Catalano PJ. A cost-effectiveness
analysis of the high risk register and auditory brainstem
response. Int J Pediatr Otorhinolaryngol 1996;38:115–30.

Geitung JT, Rosendahl K, Sudmann E. Cost-effectiveness
of ultrasonographic screening for congenital hip
dysplasia in new-borns. Skeletal Radiol 1996;25:251–4.

Genc M, Mardh A. A cost-effectiveness analysis of
screening and treatment for Chlamydia trachomatis
infection in asymptomatic women. Ann Intern Med 1996;
124:1–7.

Gibbs SJ, Cassoni AM. A pilot study to evaluate the
cost-effectiveness of ondansetron and granisetron in
fractionated total body irradiation. Clin Oncol R Coll
Radiol 1996;8:182–4.

Gill GV, Lishman M, Kaczmarczyk E, Tesfaye S. Targeted
screening for diabetes in community chiropody clinics.
Q J Med 1996;89:229–32.

Girgis A, Clarke P, Burton RC, Sanson Fisher RW.
Screening for melanoma by primary health care
physicians: a cost-effectiveness analysis. J Med Screen
1996;3:47–53.

Goldfarb JM, Austin C, Lisbona H, Peskin B, Clapp M.
Cost-effectiveness of in vitro fertilization. Obstet Gynecol
1996;87:18–21.

Govert JA, Kopita JM, Matchar D, Kussin PS, Samuelson
WM. Cost-effectiveness of collecting routine cytologic
specimens during fiberoptic bronchoscopy for
endoscopically visible lung tumor. Chest 1996;109:451–6.

Granberg M, Wikland M, Hamberger L. Cost-
effectiveness of intracytoplasmic sperm injection in
comparison with donor insemination. Acta Obstet Gynecol
Scand 1996;75:734–7.

Gregor JC, Ponich TP, Detsky AS. Should ERCP be
routine after an episode of ‘idiopathic’ pancreatitis? A
cost–utility analysis. Gastrointest Endosc 1996;44:118–23.

Hillner BE, Bear HD, Fajardo LL. Estimating the cost-
effectiveness of stereotaxic biopsy for nonpalpable breast
abnormalities: a decision analysis model. Acad Radiol
1996;3:351–60.

Hillner BE, Smith TJ. Cost-effectiveness analysis of three
regimens using vinorelbine (Navelbine) for non-small
cell lung cancer. Semin Oncol 1996;23:25–30.

Holtgrave DR, Kelly JA. Preventing HIV/AIDS among
high-risk urban women: the cost-effectiveness of a
behavioral group intervention. Am J Public Health 1996;
86:1442–5.

Johannesson M. The cost-effectiveness of hypertension
treatment in Sweden: an analysis of the criteria for
intervention and the choice of drug treatment. J Hum
Hypertens 1996;10(Suppl 2):S23–6.

Johannesson M, Borgquist L, Jonsson B, Lindholm LH.
The cost-effectiveness of lipid lowering in Swedish
primary health care. The CELL Study Group. J Intern
Med 1996;240:23–9.

Jonsson B. Cost-effectiveness of Helicobacter pylori
eradication therapy in duodenal ulcer disease. Scand J
Gastroenterol 1996;215(Suppl):90–5.

Jonsson B, Christiansen C, Johnell O, Hedbrandt J,
Karlsson G. Cost-effectiveness of fracture prevention in
established osteoporosis. Scand J Rheumatol 1996;
103(Suppl):30–8; discussion 39–40.

Jonsson B, Johannesson M, Kjekshus J, Olsson AG,
Pedersen TR, Wedel H. Cost-effectiveness of cholesterol
lowering. Results from the Scandinavian Simvastatin
Survival Study (4S). Eur Heart J 1996;17:1001–7.

Kahn JG. The cost-effectiveness of HIV prevention
targeting: how much more bang for the buck? Am J
Public Health 1996;86:1709–12.

Kattan MW, Inoue Y, Giles FJ, Talpaz M, Ozer H,
Guilhot F, et al. Cost-effectiveness of interferon-a and
conventional chemotherapy in chronic myelogenous
leukemia. Ann Intern Med 1996;125:541–8.

Kinlay S. Cost-effectiveness of coronary angioplasty
versus medical treatment: the impact of cost-shifting.
Aust NZ J Med 1996;26:20–6.

Kuntz KM, Kent KC. Is carotid endarterectomy cost-
effective? An analysis of symptomatic and asymptomatic
patients. Circulation 1996;94:Ii194–8.

Kuntz KM, Tsevat J, Goldman L, Weinstein MC. Cost-
effectiveness of routine coronary angiography after
acute myocardial infarction. Circulation 1996;94:957–65.

Langham S, Thorogood M, Normand C, Muir J, Jones L,
Fowler G. Costs and cost-effectiveness of health checks
conducted by nurses in primary care: the Oxcheck study.
Br Med J 1996;312:1265–8.

Lindholm L, Rosen M, Weinehall L, Asplund K. Cost-
effectiveness and equity of a community based cardio-
vascular disease prevention programme in Norsjo,
Sweden. J Epidemiol Community Health 1996;50:190–5.

Livartowski A, Boucher J, Detournay B, Reinert P.
Cost-effectiveness evaluation of vaccination against

Appendix 4

96



Haemophilus influenzae invasive diseases in France. Vaccine
1996;14:495–500.

Malter AD, Larson EB, Urban N, Deyo RA. Cost-
effectiveness of lumbar discectomy for the treatment of
herniated intervertebral disc. Spine 1996;21:1048–54.

Manus B, Bragelmann R, Armbrecht U, Stolte M,
Stockbrugger RW. Screening for gastrointestinal
neoplasia: efficacy and cost of two different approaches
in a clinical rehabilitation centre. Eur J Cancer Prev
1996;5:49–55.

Messori A, Becagli P, Trippoli S, Tendi E. Cost-
effectiveness of adjuvant chemotherapy with
cyclophosphamide + methotrexate + fluorouracil in
patients with node-positive breast cancer [published
erratum appears in Eur J Clin Pharmacol 1997;
51(Pt 5):427]. Eur J Clin Pharmacol 1996;51:111–16.

Messori A, Bonistalli L, Costantini M, Trallori G,
Tendi E. Cost-effectiveness of adjuvant intraportal
chemotherapy in patients with colorectal cancer. J Clin
Gastroenterol 1996;23:269–74.

Messori A, Trippoli S, Becagli P, Tendi E. Pharmaco-
economic profile of paclitaxel as a first-line treatment
for patients with advanced ovarian carcinoma. A lifetime
cost-effectiveness analysis. Cancer 1996;78:2366–73.

Messori A, Trippoli S, Tendi E. G-CSF for the
prophylaxis of neutropenic fever in patients with
small cell lung cancer receiving myelosuppressive anti-
neoplastic chemotherapy: meta-analysis and pharmaco-
economic evaluation. J Clin Pharm Ther 1996;21:57–63.

Meythaler JM, DeVivo MJ, Hayne JB. Cost-effectiveness
of routine screening for proximal deep venous
thrombosis in acquired brain injury patients admitted
to rehabilitation. Arch Phys Med Rehab 1996;77:1–5.

Michel BC, Al MJ, Remme WJ, Kingma JH, Kragten JA,
van Nieuwenhuizen R, et al. Economic aspects of
treatment with captopril for patients with asymptomatic
left ventricular dysfunction in The Netherlands. Eur
Heart J 1996;17:731–40.

Michel P, Merle V, Gourier C, Hochain P, Colin R,
Czernichow P. [Compared efficiency of three strategies
of management of chronic hepatitis C. Effect on the risk
of cirrhosis 8 years after diagnosis.] Gastroenterol Clin Biol
1996;20:47–54.

Miller MA, Sutter RW, Strebel PM, Hadler SC. Cost-
effectiveness of incorporating inactivated poliovirus
vaccine into the routine childhood immunization
schedule. JAMA 1996;276:967–71.

Nichol G, Laupacis A, Stiell IG, O’Rourke K, Anis A,
Bolley H, et al. Cost-effectiveness analysis of potential
improvements to emergency medical services for victims
of out-of-hospital cardiac arrest. Ann Emerg Med 1996;
27:711–20.

Norum J, Angelsen V, Wist E, Olsen JA. Treatment costs
in Hodgkin’s disease: a cost–utility analysis. Eur J Cancer
1996;32(Pt a):1510–17.

Owens DK, Nease RF Jr, Harris RA. Cost-effectiveness
of HIV screening in acute care settings. Arch Intern Med
1996;156:394–404.

Palmer AJ, Brandt A. The cost-effectiveness of four
cisplatin-containing chemotherapy regimens in the
treatment of stages III B and IV non-small cell lung
cancer: an Italian perspective. Monaldi Arch Chest Dis
1996;51:279–88.

Parsonnet J, Harris RA, Hack HM, Owens DK. Modelling
cost-effectiveness of Helicobacter pylori screening to
prevent gastric cancer: a mandate for clinical trials.
Lancet 1996;348:150–4.

Pharoah PD, Hollingworth W. Cost-effectiveness of
lowering cholesterol concentration with statins in
patients with and without pre-existing coronary heart
disease: life table method applied to health authority
population. Br Med J 1996;312:1443–8.

Plans P, Casademont L, Salleras L. Cost-effectiveness
of breast cancer screening in Spain. Int J Technol Assess
Health Care 1996;12:146–50.

Plans P, Casademont L, Tarin A, Navas E. [The study
of cost-effectiveness of breast cancer detection in
Catalonia.] Rev Esp Salud Public 1996;70:15–23.

Randolph AG, Hartshorn RM, Washington AE. Acyclovir
prophylaxis in late pregnancy to prevent neonatal
herpes: a cost-effectiveness analysis. Obstet Gynecol 1996;
88:603–10.

Richards DM, Irving MH. Cost–utility analysis of home
parenteral nutrition. Br J Surg 1996;83:1226–9.

Rouse DJ, Gardner M, Allen SJ, Goldenberg RL.
Management of the presumed susceptible varicella
(chickenpox)-exposed gravida: a cost-effectiveness/
cost–benefit analysis. Obstet Gynecol 1996;87:932–6.

Rouse DJ, Owen J, Goldenberg RL, Cliver SP. The
effectiveness and costs of elective cesarean delivery for
fetal macrosomia diagnosed by ultrasound. JAMA 1996;
276:1480–6.

Salkeld G, Young G, Irwig L, Haas M, Glasziou P. Cost-
effectiveness analysis of screening by faecal occult blood
testing for colorectal cancer in Australia. Aust NZ J
Public Health 1996;20:138–43.

Sarasin FP, Bounameaux H. Cost-effectiveness of
prophylactic anticoagulation prolonged after hospital
discharge following general surgery. Arch Surg 1996;131:
694–7.

Sarasin FP, Giostra E, Hadengue A. Cost-effectiveness
of screening for detection of small hepatocellular
carcinoma in western patients with Child–Pugh class A
cirrhosis. Am J Med 1996;101:422–34.

Health Technology Assessment 2001; Vol. 5: No. 3

97



Schechter CB. Cost-effectiveness of rescreening
conventionally prepared cervical smears by PAPNET
testing. Acta Cytol 1996;40:1272–82.

Schectman G, Wolff N, Byrd JC, Hiatt JG, Hartz A.
Physician extenders for cost-effective management of
hypercholesterolemia. J Gen Intern Med 1996;11:277–86.

Sculpher M, Michaels J, McKenna M, Minor J. A
cost–utility analysis of laser-assisted angioplasty for
peripheral arterial occlusions. Int J Technol Assess Health
Care 1996;12:104–25.

Shield CF III, Jacobs RJ, Wyant S, Das A. A cost-
effectiveness analysis of OKT3 induction therapy in
cadaveric kidney transplantation. Am J Kidney Dis 1996;
27:855–64.

Siggaard R, Raben A, Astrup A. Weight loss during
12 week’s ad libitum carbohydrate-rich diet in over-
weight and normal-weight subjects at a Danish work site.
Obes Res 1996;4:347–56.

Smales RJ, Hawthorne WS. Long-term survival and cost-
effectiveness of five dental restorative materials used in
various classes of cavity preparations. Int Dent J 1996;
46:126–30.

Smith PS, Teutsch SM, Shaffer PA, Rolka H, Evatt B.
Episodic versus prophylactic infusions for hemophilia A:
a cost-effectiveness analysis. J Pediatr 1996;129:424–31.

St Leger AS, Spencely M, McCollum CN, Mossa M.
Screening for abdominal aortic aneurysm: a computer
assisted cost–utility analysis. Eur J Vasc Endovasc Surg
1996;11:183–90.

Tang J, Watcha MF, White PF. A comparison of costs and
efficacy of ondansetron and droperidol as prophylactic
antiemetic therapy for elective outpatient gynecologic
procedures. Anesth Analg 1996;83:304–13.

Tosteson AN, Goldman L, Udvarhelyi IS, Lee TH.
Cost-effectiveness of a coronary care unit versus an
intermediate care unit for emergency department
patients with chest pain. Circulation 1996;94:143–50.

Van Doorslaer EK, Tormans G, Gupta AK, Van Rossem
K, Eggleston A, Dubois DJ, et al. Economic evaluation
of antifungal agents in the treatment of toenail onycho-
mycosis in Germany. Dermatology 1996;193:239–44.

van Erkel AR, van Rossum AB, Bloem JL, Kievit J,
Pattynama PM. Spiral CT angiography for suspected
pulmonary embolism: a cost-effectiveness analysis.
Radiology 1996;201:29–36.

Van Hout BA, van der Woude T, de Jaegere PP, van den
Brand M, van Es GA, Serruys PW, et al. Cost-effectiveness
of stent implantation versus PTCA: the BENESTENT
experience. Semin Interv Cardiol 1996;1:263–8.

Vergnenegre A, Perol M, Pham E. Cost analysis of
hospital treatment – two chemotherapeutic regimens for
non-surgical non-small cell lung cancer. GFPC (Groupe

Francais Pneumo Cancerologie). Lung Cancer 1996;
14:31–44.

Vergnon P, Colin C, Jullien AM, Bory E, Excoffier S,
Matillon Y, et al. [Medical and economic evaluation of
donated blood screening for hepatitis C and non-A,
non-B, non-C hepatitis.] Rev Epidemiol Sante Publique
1996;44:66–79.

Vick S, Cairns J, Urbaniak S, Whitfield C, Raafat A.
Cost-effectiveness of antenatal anti-D prophylaxis. Health
Econ 1996;5:319–28.

Villari P, Fattore G, Siegel JE, Paltiel AD, Weinstein MC.
Economic evaluation of HIV testing among intravenous
drug users. An analytic framework and its application to
Italy. Int J Technol Assess Health Care 1996;12:336–57.

Warner KE, Smith RJ, Smith DG, Fries BE. Health and
economic implications of a work-site smoking-cessation
program: a simulation analysis. J Occup Environ Med
1996;38:981–92.

Waugh N, Robertson A. Costs and benefits of cervical
screening. II. Is it worthwhile reducing the screening
interval from 5 to 3 years? Cytopathology 1996;7:241–8.

Waugh N, Smith I, Robertson A, Reid GS, Halkerston R,
Grant A. Costs and benefits of cervical screening. III.
Cost–benefit analysis of a call of previously unscreened
women. Cytopathology 1996;7:249–55.

Wonderling D, McDermott C, Buxton M, Kinmonth AL,
Pyke S, Thompson S, et al. Costs and cost-effectiveness of
cardiovascular screening and intervention: the British
family heart study [published erratum appears in Br Med
J 1996 ;313(Pt 7051):198]. Br Med J 1996;312:1269–73.

Wright TA, Gray MR, Morris AI, Gilmore IT, Ellis A,
Smart HL, et al. Cost-effectiveness of detecting Barrett’s
cancer. Gut 1996;39:574–9.

Wyatt JR, Niparko JK, Rothman M, deLissovoy G. Cost
utility of the multichannel cochlear implants in 258
profoundly deaf individuals. Laryngoscope 1996;106:
816–21.

Zhang M, Owen RR, Pope SK, Smith GR. Cost-
effectiveness of clozapine monitoring after the first 6
months. Arch Gen Psychiatry 1996;53:954–8.

1997
Abdool Carrim T, Adler H, Becker P, Carides M,
Ginsberg J, Golele R, et al. The cost and benefit of
prophylaxis against deep vein thrombosis in elective hip
replacement. DVT/PE Prophylaxis Consensus Forum. S
Afr Med J 1997;87:594–600.

Ades PA, Pashkow FJ, Nestor JR. Cost-effectiveness
of cardiac rehabilitation after myocardial infarction.
J Cardiopulmon Rehab 1997;17:222–31.

Appendix 4

98



Agboola OO, Grunfeld E, Coyle D, Perry GA. Costs and
benefits of routine follow-up after curative treatment for
endometrial cancer. Can Med Assoc J 1997;157:879–86.

AuBuchon JP, Birkmeyer JD, Busch MP. Cost-
effectiveness of expanded human immunodeficiency
virus-testing protocols for donated blood. Transfusion
1997;37:45–51.

Barkun AN, Barkun JS, Sampalis JS, Caro J, Fried GM,
Meakins JL, et al. Costs and effectiveness of extra-
corporeal gallbladder stone shock wave lithotripsy versus
laparoscopic cholecystectomy. A randomized clinical
trial. McGill Gallstone Treatment Group. Int J Technol
Assess Health Care 1997;13:589–601.

Barnett PG, Swindle RW. Cost-effectiveness of inpatient
substance abuse treatment. Health Serv Res 1997;32:
615–29.

Barosi G, Marchetti M, Dazzi L, Quaglini S. Testing
for occult cancer in patients with idiopathic deep vein
thrombosis – a decision analysis. Thromb Haemost 1997;
78:1319–26.

Barry HC. Do husbands and wives agree on prostate
cancer screening? J Fam Pract 1997;44:443–4.

Barry MC, Merriman B, Wiley M, Kelly CJ, Broe P,
Hayes DB, et al. Ruptured abdominal aortic aneurysm –
can treatment costs and outcomes be predicted by using
clinical or physiological parameters? Eur J Vasc Endovasc
Surg 1997;14:487–91.

Bassett ML, Leggett BA, Halliday JW, Webb S, Powell
LW. Analysis of the cost of population screening for
haemochromatosis using biochemical and genetic
markers. J Hepatol 1997;27:517–24.

Batchelder TJ, Fireman B, Friedman GD, Matas BR,
Wong IG, Barricks ME, et al. The value of routine dilated
pupil screening examination. Arch Ophthalmol 1997;115:
1179–84.

Bates M, Lieu D, Zagari M, Spiers A, Williamson T.
A pharmacoeconomic evaluation of the use of
dexrazoxane in preventing anthracycline-induced
cardiotoxicity in patients with stage IIIB or IV metastatic
breast cancer. Clin Ther 1997;19:167–84.

Baxter T, Milner P, Wilson K, Leaf M, Nicholl J,
Freeman J, et al. A cost effective, community based heart
health promotion project in England: prospective
comparative study. Br Med J 1997;315:582–5.

Bennett WG, Inoue Y, Beck JR, Wong JB, Pauker SG,
Davis GL. Estimates of the cost-effectiveness of a single
course of interferon-a 2b in patients with histologically
mild chronic hepatitis C. Ann Intern Med 1997;127:
855–65.

Brannon SD, Tershakovec AM, Shannon BM. The
cost-effectiveness of alternative methods of nutrition
education for hypercholesterolemic children. Am J Public
Health 1997;87:1967–70.

Brasel KJ, Borgstrom DC, Weigelt JA. Cost–utility analysis
of contaminated appendectomy wounds. J Am Coll Surg
1997;184:23–30.

Brasel KJ, Borgstrom DC, Weigelt JA. Cost-effective
prevention of pulmonary embolus in high-risk trauma
patients. J Trauma 1997;42:456–60.

Busch MP, Dodd RY, Lackritz EM, AuBuchon JP,
Birkmeyer JD, Petersen LR. Value and cost-effectiveness
of screening blood donors for antibody to hepatitis B
core antigen as a way of detecting window-phase human
immunodeficiency virus type 1 infections. The HIV
Blood Donor Study Group. Transfusion 1997;37:1003–11.

Cameron JD, Jennings GL, Kay S, Wahi S, Bennett KE,
Reid C, et al. A self-administered questionnaire for
detection of unrecognised coronary heart disease. Aust
NZ J Public Health 1997;21:545–7.

Caro J, Klittich W, McGuire A, Ford I, Norrie J, Pettitt D,
et al. The West of Scotland coronary prevention study:
economic benefit analysis of primary prevention with
pravastatin. Br Med J 1997;315:1577–82.

Castillo PA, Palmer CS, Halpern MT, Hatziandreu EJ,
Gersh BJ. Cost-effectiveness of thrombolytic therapy for
acute myocardial infarction. Ann Pharmacother 1997;31:
596–603.

Cecchini S, Iossa A, Bonardi R, Ciatto S, Cariaggi P.
Comparing two modalities of management of women
with cytologic evidence of squamous or glandular atypia:
early repeat cytology or colposcopy. Tumori 1997;83:
732–4.

Chouinard G, Albright PS. Economic and health state
utility determinations for schizophrenic patients treated
with risperidone or haloperidol. J Clin Psychopharmacol
1997;17:298–307.

Cleland JG, Walker A. Is medical treatment for angina
the most cost-effective option? Eur Heart J 1997;
18(Suppl B):B35–42.

Coley CM, Barry MJ, Fleming C, Fahs MC, Mulley AG.
Early detection of prostate cancer. Part II: Estimating
the risks, benefits, and costs. American College of
Physicians. Ann Intern Med 1997;126:468–79.

Colin C, Vergnon P, Jullien AM, Excoffier S, Matillon Y,
Trepo C. Cost-effectiveness of screening blood donors
for hepatitis C and non-A, non-B, non-C hepatitis.
The EATHIS Eco Research Group. European Acute
Transfusion Hepatitis Interferon Study. Eur J Clin
Microbiol Infect Dis 1997;16:220–7.

Collins JA, Feeny D, Gunby J. The cost of infertility
diagnosis and treatment in Canada in 1995. Hum Reprod
1997;12:951–8.

Croghan IT, Offord KP, Evans RW, Schmidt S,
Gomez-Dahl LC, Schroeder DR, et al. Cost-effectiveness
of treating nicotine dependence: the Mayo Clinic
experience. Mayo Clin Proc 1997;72:917–24.

Health Technology Assessment 2001; Vol. 5: No. 3

99



Cromwell J, Bartosch WJ, Fiore MC, Hasselblad V,
Baker T. Cost-effectiveness of the clinical practice
recommendations in the AHCPR guideline for smoking
cessation. Agency for Health Care Policy and Research.
JAMA 1997;278:1759–66.

Cronan TA, Groessl E, Kaplan RM. The effects of social
support and education interventions on health care
costs. Arthritis Care Res 1997;10:99–110.

Cronenwett JL, Birkmeyer JD, Nackman GB, Fillinger MF,
Bech FR, Zwolak RM, et al. Cost-effectiveness of carotid
endarterectomy in asymptomatic patients. J Vasc Surg
1997;25:298–309; discussion 310–11.

de Lissovoy G, Brown RE, Halpern M, Hassenbusch SJ,
Ross E. Cost-effectiveness of long-term intrathecal
morphine therapy for pain associated with failed back
surgery syndrome. Clin Ther 1997;19:96–112; discussion
84–5.

Dranitsaris G. A pilot study to evaluate the feasibility of
using willingness to pay as a measure of value in cancer
supportive care: an assessment of amifostine cyto-
protection. Support Care Cancer 1997;5:489–99.

Durand-Zaleski I, Delaunay L, Langeron O, Belda E,
Astier A, Brun Buisson C. Infection risk and cost-
effectiveness of commercial bags or glass bottles for total
parenteral nutrition. Infect Control Hosp Epidemiol
1997;18:183–8.

Durand-Zaleski I, Roche B, Buyse M, Carlson R,
O’Connell MJ, Rougier P, et al. Economic implications of
hepatic arterial infusion chemotherapy in treatment of
nonresectable colorectal liver metastases. Meta-Analysis
Group in Cancer. J Natl Cancer Inst 1997;89:790–5.

Earle CC, Evans WK. A comparison of the costs of
paclitaxel and best supportive care in stage IV non-small-
cell lung cancer. Cancer Prev Control 1997;1:282–8.

Eastman RC, Javitt JC, Herman WH, Dasbach EJ, Copley-
Merriman C, Maier W, et al. Model of complications
of NIDDM. II. Analysis of the health benefits and cost-
effectiveness of treating NIDDM with the goal of
normoglycemia. Diabetes Care 1997;20:735–44.

Ebell MH, Warbasse L, Brenner C. Evaluation of the
dyspeptic patient: a cost–utility study [published erratum
appears in J Fam Pract 1997;45(Pt 2):169]. J Fam Pract
1997;44:545–55.

Elit LM, Gafni A, Levine MN. Economic and policy
implications of adopting paclitaxel as first-line therapy
for advanced ovarian cancer: an Ontario perspective.
J Clin Oncol 1997;15:632–9.

Evans WK. Cost-effectiveness of gemcitabine in stage IV
non-small cell lung cancer: an estimate using the
Population Health Model lung cancer module. Semin
Oncol 1997;24:S7-56–63.

Evans WK. Cost-effectiveness of gemcitabine in stage IV
non-small cell lung cancer: an estimate using the

Population Health Model lung cancer module. Semin
Oncol 1997;24:S7-56–63.

Flannelly G, Campbell MK, Meldrum P, Torgerson DJ,
Templeton A, Kitchener HC. Immediate colposcopy or
cytological surveillance for women with mild dyskaryosis:
a cost-effectiveness analysis. J Public Health Med 1997;19:
419–23.

Francois M, Laccourreye L, Huy ET, Narcy P. Hearing
impairment in infants after meningitis: detection by
transient evoked otoacoustic emissions. J Pediatr 1997;
130:712–17.

Freedberg KA, Cohen CJ, Barber TW. Prophylaxis for
disseminated Mycobacterium avium complex (MAC)
infection in patients with AIDS: a cost-effectiveness
analysis. J AIDS Hum Retrovirol 1997;15:275–82.

Gartner SH, Sevick MA, Keenan RJ, Chen GJ. Cost–
utility of lung transplantation: a pilot study. J Heart Lung
Transpl 1997;16:1129–34.

Garton MJ, Cooper C, Reid D. Perimenopausal bone
density screening – will it help prevent osteoporosis?
Maturitas 1997;26:35–43.

Garuz R, Torrea JL, Arnal JM, Forcen T, Trinxet C,
Anton F, et al. Vaccination against hepatitis B virus in
Spain: a cost-effectiveness analysis. Vaccine 1997;15:
1652–60.

Gearhart PA, Wuerz R, Localio AR. Cost-effectiveness
analysis of helicopter EMS for trauma patients. Ann
Emerg Med 1997;30:500–6.

Goldberg Kahn B, Healy JC, Bishop JW. The cost of
diagnosis: a comparison of four different strategies in
the workup of solitary radiographic lung lesions. Chest
1997;111:870–6.

Goldstein RS, Gort EH, Guyatt GH, Feeny D. Economic
analysis of respiratory rehabilitation. Chest 1997;112:
370–9.

Graham JD, Thompson KM, Goldie SJ, Segui Gomez M,
Weinstein MC. The cost-effectiveness of air bags by
seating position. JAMA 1997;278:1418–25.

Gray AM, Fenn P, Weinberg J, Miller E, McGuire A. An
economic analysis of varicella vaccination for health care
workers. Epidemiol Infect 1997;119:209–20.

Hakama M, Hristova L. Effect of screening for cancer in
the Nordic countries on deaths, cost and quality of life
up to the year 2017. Acta Oncol 1997;36(Suppl 9):1–60.

Hamel MB, Phillips RS, Davis RB, Desbiens N, Connors
AF, Teno JM, et al. Outcomes and cost-effectiveness of
initiating dialysis and continuing aggressive care in
seriously ill hospitalized adults. SUPPORT Investigators.
Study to Understand Prognoses and Preferences for
Outcomes and Risks of Treatments. Ann Intern Med 1997;
127:195–202.

Hankey GJ, Deleo D, Stewart Wynne EG. Stroke units: an
Australian perspective. Aust NZ J Med 1997;27:437–8.

Appendix 4

100



Harris RA, Kuppermann M, Richter JE. Prevention of
recurrences of erosive reflux esophagitis: a cost-
effectiveness analysis of maintenance proton pump
inhibition. Am J Med 1997;102:78–88.

Harris RA, Kuppermann M, Richter JE. Proton pump
inhibitors or histamine-2 receptor antagonists for the
prevention of recurrences of erosive reflux esophagitis:
a cost-effectiveness analysis. Am J Gastroenterol 1997;92:
2179–87.

Hawkins DW, Langley PC, Krueger KP. Pharmaco-
economic model of enoxaparin versus heparin for
prevention of deep vein thrombosis after total hip
replacement. Am J Health Syst Pharm 1997;54:1185–90.

Henschke CI, Yankelevitz DF, Sicherman N. Evaluation
of algorithms for the diagnosis of pulmonary embolism.
Semin Ultrasound CT MR 1997;18:376–82.

Hillner BE, Kirkwood JM, Atkins MB, Johnson ER,
Smith TJ. Economic analysis of adjuvant interferon a-2b
in high-risk melanoma based on projections from
Eastern Cooperative Oncology Group 1684. J Clin Oncol
1997;15:2351–8.

Hlatky MA, Rogers WJ, Johnstone I, Boothroyd D,
Brooks MM, Pitt B, et al. Medical care costs and quality
of life after randomization to coronary angioplasty or
coronary bypass surgery. Bypass Angioplasty Revascular-
ization Investigation (BARI) Investigators. N Engl J Med
1997;336:92–9.

Holtgrave DR, Pinkerton SD. Updates of cost of
illness and quality of life estimates for use in economic
evaluations of HIV prevention programs. J AIDS Hum
Retrovirol 1997;16:54–62.

Hornberger JC, Best JH, Garrison LP Jr. Cost-
effectiveness of repeat medical procedures: kidney
transplantation as an example. Med Decision Making
1997;17:363–72.

Huber TS, McGorray SP, Carlton LC, Irwin PB, Flug RR,
Flynn TC, et al. Intraoperative autologous transfusion
during elective infrarenal aortic reconstruction: a
decision analysis model. J Vasc Surg 1997;25:984–93.

Johannesson M, Jonsson B, Kjekshus J, Olsson AG,
Pedersen TR, Wedel H. Cost-effectiveness of simvastatin
treatment to lower cholesterol levels in patients with
coronary heart disease. Scandinavian Simvastatin
Survival Study Group. N Engl J Med 1997;336:332–6.

Johannesson M, Meltzer D, O’Conor RM. Incorporating
future costs in medical cost-effectiveness analysis:
implications for the cost-effectiveness of the treatment
of hypertension. Med Decision Making 1997;17:382–9.

Kallmes DF, Kallmes MH. Cost-effectiveness of angio-
graphy performed during surgery for ruptured
intracranial aneurysms. Am J Neuroradiol 1997;18:
1453–62.

Kallmes DF, Kallmes MH, Lanzino G, Kassell NF, Jensen
ME, Helm GA. Routine angiography after surgery for

ruptured intracranial aneurysms: a cost versus benefit
analysis. Neurosurgery 1997;41:629–39.

Kaufman RH, Adam E, Icenogle J, Reeves WC. Human
papillomavirus testing as triage for atypical squamous
cells of undetermined significance and low-grade
squamous intraepithelial lesions: sensitivity, specificity,
and cost-effectiveness. Am J Obstet Gynecol 1997;177:
930–6.

Kim WR, Poterucha JJ, Hermans JE, Therneau TM,
Dickson ER, Evans RW, et al. Cost-effectiveness of 6 and
12 months of interferon-a therapy for chronic hepatitis
C. Ann Intern Med 1997;127:866–74.

King JT Jr, Justice AC, Aron DC. Management of
incidental pituitary microadenomas: a cost-effectiveness
analysis. J Clin Endocrinol Metab 1997;82:3625–32.

King JT Jr, Sperling MR, Justice AC, O’Connor MJ.
A cost-effectiveness analysis of anterior temporal
lobectomy for intractable temporal lobe epilepsy.
J Neurosurg 1997;87:20–8.

Konski A, Bracy P, Weiss S, Grigsby P. Cost–utility
analysis of a malignant glioma protocol. Int J Radiat
Oncol Biol Phys 1997;39:575–8.

Kraft MK, Rothbard AB, Hadley TR, McLellan AT,
Asch DA. Are supplementary services provided during
methadone maintenance really cost-effective? Am J
Psychiatry 1997;154:1214–19.

Kumpulainen V, Makela M. Influenza vaccination
among healthy employees: a cost–benefit analysis. Scand
J Infect Dis 1997;29:181–5.

Langfitt JT. Cost-effectiveness of anterotemporal
lobectomy in medically intractable complex partial
epilepsy. Epilepsia 1997;38:154–63.

Liberato NL, Quaglini S, Barosi G. Cost-effectiveness of
interferon a in chronic myelogenous leukemia. J Clin
Oncol 1997;15:2673–82.

Liem MS, Halsema JA, van der Graaf Y, Schrijvers AJ,
van Vroonhoven TJ. Cost-effectiveness of extraperitoneal
laparoscopic inguinal hernia repair: a randomized
comparison with conventional herniorrhaphy. Coala
trial group. Ann Surg 1997;226:668–75.

Lieu TA, Gurley RJ, Lundstrom RJ, Ray GT, Fireman
BH, Weinstein MC, et al. Projected cost-effectiveness of
primary angioplasty for acute myocardial infarction. J Am
Coll Cardiol 1997;30:1741–50.

Liljegren G, Karlsson G, Bergh J, Holmberg L. The cost-
effectiveness of routine postoperative radiotherapy after
sector resection and axillary dissection for breast cancer
stage I. Results from a randomized trial. Ann Oncol
1997;8:757–63.

Lorenzoni R, Fattore G, Gensini G. [Evaluation of the
cost-effectiveness of thrombolytic therapy in acute
myocardial infarct using tissue plasminogen activator or

Health Technology Assessment 2001; Vol. 5: No. 3

101



streptokinase: the Italian perspective.] G Ital Cardiol
1997;27:721–6.

Louis Jacques O, Olson AD. Cost–benefit analysis of
interferon therapy in children with chronic active
hepatitis B. J Pediatr Gastroenterol Nutr 1997;24:25–32.

Mandelblatt J, Freeman H, Winczewski D, Cagney K,
Williams S, Trowers R, et al. The costs and effects of
cervical and breast cancer screening in a public hospital
emergency room. The Cancer Control Center of
Harlem. Am J Public Health 1997;87:1182–9.

Marrazzo JM, Celum CL, Hillis SD, Fine D, DeLisle S,
Handsfield HH. Performance and cost-effectiveness of
selective screening criteria for Chlamydia trachomatis
infection in women. Implications for a national
Chlamydia control strategy. Sex Transm Dis 1997;24:
131–41.

Martin V, Dominguez A, Alcaide J. [Cost–benefit analysis
of the active screening of pulmonary tuberculosis in a
recluse population entering prison.] Gac Sanit 1997;
11:221–30.

Matsunaga G, Tsuji I, Sato S, Fukao A, Hisamichi S,
Yajima A. Cost-effective analysis of mass screening for
cervical cancer in Japan. J Epidemiol 1997;7:135–41.

McElwee NE, Johnson ER. Potential economic impact of
glycoprotein IIb–IIIa inhibitors in improving outcomes
of patients with acute ischemic coronary syndromes. Am
J Cardiol 1997;80:39b–43b.

McGuire W, Neugut AI, Arikian S, Doyle J, Dezii CM.
Analysis of the cost-effectiveness of paclitaxel as
alternative combination therapy for advanced ovarian
cancer. J Clin Oncol 1997;15:640–5.

McMurray JJ, McGuire A, Davie AP, Hughes D. Cost-
effectiveness of different ACE inhibitor treatment
scenarios post-myocardial infarction. Eur Heart J 1997;
18:1411–15.

McNamara RL, Lima JA, Whelton PK, Powe NR.
Echocardiographic identification of cardiovascular
sources of emboli to guide clinical management of
stroke: a cost-effectiveness analysis. Ann Intern Med
1997;127:775–87.

Mehta M, Noyes W, Craig B, Lamond J, Auchter R,
French M, et al. A cost-effectiveness and cost–utility
analysis of radiosurgery vs. resection for single-brain
metastases. Int J Radiat Oncol Biol Phys 1997;39:445–54.

Messori A, Becagli P, Berto V, Trippoli S, Font M,
Tosolini F, et al. Advanced HIV infection treated with
zidovudine monotherapy: lifetime values of absolute
cost-effectiveness as a pharmacoeconomic reference for
future studies evaluating antiretroviral combination
treatments. The Osservatorio SIFO sui Farmaci. Ann
Pharmacother 1997;31:1447–54.

Messori A, Becagli P, Trippoli S, Tendi E. A retrospective
cost-effectiveness analysis of interferon as adjuvant

therapy in high-risk resected cutaneous melanoma. Eur J
Cancer 1997;33:1373–9.

Messori A, Bonistalli L, Costantini M, Alterini R. Cost-
effectiveness of autologous bone marrow transplantation
in patients with relapsed non-Hodgkin’s lymphoma. Bone
Marrow Transpl 1997;19:275–81.

Mol BW, Hajenius PJ, Engelsbel S, Ankum WM,
Hemrika DJ, van der Veen F, et al. Is conservative surgery
for tubal pregnancy preferable to salpingectomy? An
economic analysis. Br J Obstet Gynaecol 1997;104:834–9.

Mooney MM, Mettlin C, Michalek AM, Petrelli NJ,
Kraybill WG. Life-long screening of patients with
intermediate-thickness cutaneous melanoma for
asymptomatic pulmonary recurrences: a cost-
effectiveness analysis. Cancer 1997;80:1052–64.

Moore RD, Chaisson RE. Cost–utility analysis of
prophylactic treatment with oral ganciclovir for
cytomegalovirus retinitis. J AIDS Hum Retrovirol 1997;
16:15–21.

Morris S. A comparison of economic modelling and
clinical trials in the economic evaluation of cholesterol-
modifying pharmacotherapy. Health Econ 1997;6:
589–601.

Munro J, Brazier J, Davey R, Nicholl J. Physical activity
for the over-65s: could it be a cost-effective exercise for
the NHS? J Public Health Med 1997;19:397–402.

Mushlin AI, Mooney C, Holloway RG, Detsky AS,
Mattson DH, Phelps CE. The cost-effectiveness of
magnetic resonance imaging for patients with equivocal
neurological symptoms. Int J Technol Assess Health Care
1997;13:21–34.

Myers ER, Alvarez JG, Richardson DK, Ludmir J.
Cost-effectiveness of fetal lung maturity testing in
preterm labor. Obstet Gynecol 1997;90:824–9.

Netser JC, Robinson RA, Smith RJ, Raab SS. Value-based
pathology: a cost–benefit analysis of the examination of
routine and nonroutine tonsil and adenoid specimens.
Am J Clin Pathol 1997;108:158–65.

Nettleman MD, Geerdes H, Roy MC. The cost-
effectiveness of preventing tuberculosis in physicians
using tuberculin skin testing or a hypothetical vaccine.
Arch Intern Med 1997;157:1121–7.

Norum J, Olsen JA. A cost-effectiveness approach to the
Norwegian follow-up programme in colorectal cancer.
Ann Oncol 1997;8:1081–7.

Norum J, Olsen JA, Wist EA. Lumpectomy or
mastectomy? Is breast conserving surgery too expensive?
Breast Cancer Res Treat 1997;45:7–14.

Norum J, Vonen B, Olsen JA, Revhaug A. Adjuvant
chemotherapy (5-fluorouracil and levamisole) in Dukes’
B and C colorectal carcinoma. A cost-effectiveness
analysis. Ann Oncol 1997;8:65–70.

Appendix 4

102



O’Brien B, Goeree R, Hunt R, Wilkinson J, Levine M,
William A. Cost-effectiveness of alternative Helicobacter
pylori eradication strategies in the management of
duodenal ulcer. Can J Gastroenterol 1997;11:323–31.

Obuchowski NA, Modic MT, Magdinec M, Masaryk TJ.
Assessment of the efficacy of noninvasive screening for
patients with asymptomatic neck bruits. Stroke 1997;28:
1330–9.

Ortega A, Dranitsaris G, Sturgeon J, Sutherland H,
Oza A. Cost–utility analysis of paclitaxel in combination
with cisplatin for patients with advanced ovarian cancer.
Gynecol Oncol 1997;66:454–63.

Owens DK, Sanders GD, Harris RA, McDonald KM,
Heidenreich PA, Dembitzer AD, et al. Cost-effectiveness
of implantable cardioverter defibrillators relative to
amiodarone for prevention of sudden cardiac death.
Ann Intern Med 1997;126:1–12.

Perreault S, Hamilton VH, Lavoie F, Grover S. A head-
to-head comparison of the cost-effectiveness of HMG-
CoA reductase inhibitors and fibrates in different types
of primary hyperlipidemia. Cardiovasc Drug Ther 1997;10:
787–94.

Perrier A, Buswell L, Bounameaux H, Didier D,
Morabia A, de Moerloose P, et al. Cost-effectiveness
of noninvasive diagnostic aids in suspected pulmonary
embolism. Arch Intern Med 1997;157:2309–16.

Pinkerton SD, Holtgrave DR, Pinkerton HJ. Cost-
effectiveness of chemoprophylaxis after occupational
exposure to HIV. Arch Intern Med 1997;157:1972–80.

Pollitt RJ, Green A, McCabe CJ, Booth A, Cooper NJ,
Leonard JV, et al. Neonatal screening for inborn errors
of metabolism: cost, yield and outcome. Health Technol
Assess 1997;1(Pt 7).

Porter PJ, Shin AY, Detsky AS, Lefaive L, Wallace MC.
Surgery versus stereotactic radiosurgery for small,
operable cerebral arteriovenous malformations: a clinical
and cost comparison. Neurosurgery 1997;41:757–64.

Raab SS. The cost-effectiveness of cervical-vaginal
rescreening. Am J Clin Pathol 1997;108:525–36.

Raab SS, Hornberger J, Raffin T. The importance of
sputum cytology in the diagnosis of lung cancer: a
cost-effectiveness analysis. Chest 1997;112:937–45.

Ratcliffe J, Cairns J, Platt S. Cost-effectiveness of a mass
media-led anti-smoking campaign in Scotland. Tobacco
Control 1997;6:104–10.

Revicki DA, Brown RE, Keller MB, Gonzales J,
Culpepper L, Hales RE. Cost-effectiveness of newer
antidepressants compared with tricyclic antidepressants
in managed care settings. J Clin Psychiatry 1997;58:47–58.

Rissanen P, Aro S, Sintonen H, Asikainen K, Slatis P,
Paavolainen P. Costs and cost-effectiveness in hip and
knee replacements. A prospective study. Int J Technol
Assess Health Care 1997;13:575–88.

Riviere M, Wang S, Leclerc C, Fitzsimon C, Tretiak R.
Cost-effectiveness of simvastatin in the secondary
prevention of coronary artery disease in Canada. Can
Med Assoc J 1997;156:991–7.

Rose DN, Sacks HS. Cost-effectiveness of cytomegalo-
virus (CMV) disease prevention in patients with AIDS:
oral ganciclovir and CMV polymerase chain reaction
testing. AIDS 1997;11:883–7.

Rubio PP. Cost-effectiveness of dietary treatment of
hypercholesterolemia in Spain. Public Health 1997;111:
33–40.

Sadowski DC, Rabeneck L. Gastric ulcers at endoscopy:
brush, biopsy, or both? Am J Gastroenterol 1997;92:608–13.

Sailly JC, Lebrun T, Coudeville L. [Cost-effective
approach to the screening of HIV, HBV, HCV, HTLV in
blood donors in France.] Rev Epidemiol Sante Publique
1997;45:131–41.

Salzmann P, Kerlikowske K, Phillips K. Cost-effectiveness
of extending screening mammography guidelines to
include women 40 to 49 years of age. Ann Intern Med
1997;127:955–65.

Scharfstein JA, Paltiel AD, Freedberg KA. The cost-
effectiveness of fluconazole prophylaxis against primary
systemic fungal infections in AIDS patients. Med Decision
Making 1997;17:373–81.

Secker Walker RH, Worden JK, Holland RR, Flynn BS,
Detsky AS. A mass media programme to prevent
smoking among adolescents: costs and cost-effectiveness.
Tobacco Control 1997;6:207–12.

Seradour B, Wait S, Jacquemier J, Dubuc M, Piana L.
[Modalities of reading of detection mammographies of
the programme in the Bouches-du-Rhone. Results and
costs 1990–1995.] J Radiol 1997;78:49–54.

Shaw KN, McGowan KL. Evaluation of a rapid screening
filter test for urinary tract infection in children. Pediatr
Infect Dis J 1997;16:283–7.

Siegman Igra Y, Anglim AM, Shapiro DE, Adal KA,
Strain BA, Farr BM. Diagnosis of vascular catheter-
related bloodstream infection: a meta-analysis. J Clin
Microbiol 1997;35:928–36.

Simons GR, Eisenstein EL, Shaw LJ, Mark DB, Pritchett
EL. Cost-effectiveness of inpatient initiation of anti-
arrhythmic therapy for supraventricular tachycardias.
Am J Cardiol 1997;80:1551–7.

Smith S, Weber S, Wiblin T, Nettleman M. Cost-
effectiveness of hepatitis A vaccination in healthcare
workers. Infect Control Hosp Epidemiol 1997;18:688–91.

Spearman ME, Summers K, Moore V, Jacqmin R, Smith
G, Groshen S. Cost-effectiveness of initial therapy with
3-hydroxy-3-methylglutaryl coenzyme A reductase
inhibitors to treat hypercholesterolemia in a primary
care setting of a managed-care organization. Clin Ther
1997;19:582–602.

Health Technology Assessment 2001; Vol. 5: No. 3

103



Sykes AJ, Kiltie AE, Stewart AL. Ondansetron versus a
chlorpromazine and dexamethasone combination for
the prevention of nausea and vomiting: a prospective,
randomised study to assess efficacy, cost-effectiveness
and quality of life following single-fraction radiotherapy.
Support Care Cancer 1997;5:500–3.

Tang LH, Qian HL, Cui G, Shang LY, Tang LY,
Jiang MG, et al. Study of simplified measures for malaria
surveillance in the late consolidation phase in China.
Southeast Asian J Trop Med Public Health 1997;28:4–11.

Taylor JL, Zagari M, Murphy K, Freston JW. Pharmaco-
economic comparison of treatments for the eradication
of Helicobacter pylori. Arch Intern Med 1997;157:87–97.

Tosteson AN, Weinstein MC, Hunink MG, Mittleman MA,
Williams LW, Goldman PA, et al. Cost-effectiveness of
population-wide educational approaches to reduce serum
cholesterol levels. Circulation 1997;95:24–30.

Tuck MW, Crick RP. The cost-effectiveness of various
modes of screening for primary open angle glaucoma.
Ophthal Epidemiol 1997;4:3–17.

Urban N, Drescher C, Etzioni R, Colby C. Use of a
stochastic simulation model to identify an efficient
protocol for ovarian cancer screening. Control Clin Trials
1997;18:251–70.

Vale L, Silcock J, Rawles J. An economic evaluation
of thrombolysis in a remote rural community. Br Med J
1997;314:570–2.

Van Voorhis BJ, Sparks AE, Allen BD, Stovall DW,
Syrop CH, Chapler FK. Cost-effectiveness of infertility
treatments: a cohort study. Fertil Steril 1997;67:830–6.

Vanara F, Zappa M, Rosselli del Turco M, Segnan N,
Paci E, Ponti A. [Cost–benefit analysis of a mammo-

graphy screening program extended to all the national
territory.] Epidemiol Prev 1997;21:118–28.

Victorian Infant Collaborative Study Group. Economic
outcome for intensive care of infants of birthweight
500–999 g born in Victoria in the post surfactant
era. J Paediatr Child Health 1997;33:202–8.

Visentin P, Ciravegna R, Fabris F. Estimating the cost per
avoided hip fracture by osteoporosis treatment in Italy.
Maturitas 1997;26:185–92.

Warmerdam PG, de Koning HJ, Boer R, Beemsterboer
PM, Dierks ML, Swart E, et al. Quantitative estimates of
the impact of sensitivity and specificity in mammo-
graphic screening in Germany. J Epidemiol Community
Health 1997;51:180–6.

Wasley MA, McNagny SE, Phillips VL, Ahluwalia JS. The
cost-effectiveness of the nicotine transdermal patch for
smoking cessation. Prev Med 1997;26:264–70.

Webb A, Cunningham D, Scarffe JH, Harper P, Norman
A, Joffe JK, et al. Randomized trial comparing epirubicin,
cisplatin, and fluorouracil versus fluorouracil, doxo-
rubicin, and methotrexate in advanced esophagogastric
cancer. J Clin Oncol 1997;15:261–7.

Wiebe T, Fergusson P, Horne D, Shanahan M,
Macdonald A, Heise L, et al. Hepatitis B immunization
in a low-incidence province of Canada: comparing
alternative strategies. Med Decision Making 1997;17:
472–82.

Woods SW, Rizzo JA. Cost-effectiveness of antidepressant
treatment reassessed. Br J Psychiatry 1997;170:257–63.

Yee GC. Cost–utility analysis of taxane therapy. Am J
Health Syst Pharm 1997;54:S11–15.

Appendix 4

104



Health Technology Assessment 2001; Vol. 5: No. 3

105

Appendix 5

Selected characteristics of the economic
evaluations reviewed

First
author

Country Type of
intervention

Study
type*

Outcome
measure†

Effects in different
subpopulations

Comparison of
CER by subgroups

1987

Beck USA Management of
symptomatic
bifascicular block

CE 1

Labelle Canada Extracorporeal shock
wave lithotripsy,
percutaneous ultra-
sonic lithotripsy and
standard surgical
treatment

CE 1

Dittus USA Patient management
alternatives after
uncomplicated
myocardial infarction

CE 2

Erickson USA Endoscopy CE 2

Oster USA Alternative
approaches to
prophylaxis

CE 2

Specker USA Pulmonary embolism
and lung scanning

CE 2

Altman USA Smoking cessation
programmes

CE 3

Thoner Norway Intensive care CE 3 Age (0–19, 20–49,
50–69, >70 years),
diagnosis group, organ
system with pre-existing
dysfunction

Barry USA Faecal occult blood
screening for
colorectal cancer

CE 4

Brandeau USA Work-up of asymp-
tomatic patients with a
positive faecal occult
blood test

CE 4

Eddy USA Screening for
colorectal cancer

CE 4 Starting screening age
(40, 45, 50 years)

Age (≥40 , ≥50 years)

England USA Surgery or angioplasty
for renal
revascularisation

CE 4 Age (<35, 36–50, 51–60
and >60 years), disease
type, gender

Age (<50, ≥50 years)

Garner USA End-stage renal
disease treatments

CE 4 Age, gender Gender

Laffel USA Coronary
thrombolysis,
reperfusion therapy

CE 4
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First
author

Country Type of
intervention

Study
type*

Outcome
measure†

Effects in different
subpopulations

Comparison of
CER by subgroups

Oster USA Antihyperlipaemic
therapy

CE 4 Age (35–74 years) Age (35–39, 40–44,
45–49, 50–54, 55–59,
60–64, 65–69, 70–74
years)

Devereaux USA Echocardiography and
electrocardiography

CE 5 Disease severity (mild,
moderate, severe)

Davis USA Control of measles
outbreak

CE 6

Hay USA Two strategies for
prevention of
Haemophilus influenzae
type B infection

CE 6

Manau USA Prevention of dental
caries

CE 6 Age

Patriarca USA Prevention of type A
influenza infections

CE 6

Carter USA Breast cancer
screening

CB (HC) 7 Pre- versus
postmenopausal
women, risk profile

De Neef USA Rapid tests for strep-
tococcal pharyngitis

CB (HC) 7

Scriver Canada Screening urine for
neuroblastoma

CE 7

Spital USA Renal transplant CB
(WTP)

7

1992

Capri Italy Single and multiple
dose antibiotic
treatment of lower
uncomplicated urinary
tract infections

CE 1

Cheung Australia Hormone replacement
therapy in menopausal
women

CE 1

Fendrick USA Screening and
treatment of diabetic
retinopathy

CE 1

Freedberg USA Optimal management
strategies for HIV-
infected patients
presenting with cough
or dyspnoea

CE 1

Hall Australia Mammography
screening in Australia

CE 1 Age (45–54, 55–64,
65–69 years)

Age (45–54, 55–64,
65–69 years)

Hillner USA Chemotherapy in
node-negative breast
cancer

CE 1 Age (45, 60 years) Age (45, 60 years)

Hillner USA Node-negative breast
cancer and adjuvant
chemotherapy

CE 1 Age (45, 60 years)

Hillner USA Autologous bone
marrow transplanta-
tion in metastatic
breast cancer

CE 1

Johannesson Sweden Hypertension
treatment

CE 1 Age, gender
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First
author

Country Type of
intervention

Study
type*

Outcome
measure†

Effects in different
subpopulations

Comparison of
CER by subgroups

Larsen USA Implantable
cardioverter–
defibrillator

CE 1 Age (45, 55, 65 years) Age (45, 55, 65 years)

Levin Sweden Intravenous
recombinant tissue-
type plasminogen
activator in suspected
myocardial infarction

CE 1

Mandelblatt USA Breast cancer
screening

CE 1 Age (≥65 years),
ethnicity

Age (60–69, 70–74,
75–79, 80–84,
>85 years)

Parker UK Hip-fracture treatment CE 1

Teboul France Gallstone-removal
strategies

CE 1 Age

Uther Australia Automatic implantable
defibrillator in preven-
tion of sudden cardiac
death

CE 1

Egberts Netherlands Treatments for respi-
ratory distress
syndrome

CE 2

Hillner USA Management of
suspected lower-
extremity deep vein
thrombosis

CE 2

Buxton UK Antiemetic agent
(ondansetron)

CE 3

Haan Netherlands Effects of in vitro
fertilisation

CE 3 Age (≥35 years)

King UK Rate of ambulatory
peritoneal dialysis
(APD) and continuous
APD as long-term
outpatient treatments
for renal failure

CE 3

Kroll USA Mandibular
reconstruction

CE 3

Lee USA Outpatient-focused
programme for
childhood diabetes

CE 3

Lim Singapore Simvastatin and
Gemfibrozil in the
treatment of
hyperlipidaemia

CE 3

Roquebrune France Therapeutic strategies
for coronary artery
disease

CE 3

Scott USA Intraoperative
cholangiography

CE 3

Weissfeld USA Precision of blood
cholesterol measure-
ment and high blood
cholesterol case-
finding and treatment

CE 3 Age (50–60 years)
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First
author

Country Type of
intervention

Study
type*

Outcome
measure†

Effects in different
subpopulations

Comparison of
CER by subgroups

Wilson USA Work-site cholesterol
screening and inter-
vention programmes

CE 3 Gender, occupational
status, age (20–29,
30–39, 40–49,
≥50 years)

Brown USA Breast cancer
screening

CE 4 Age (50–64, 65–69,
≥70 years)

Age (50–64, 65–69,
≥70 years)

Byers USA Screening for
colorectal cancer

CE 4

Daly UK Hormone replacement
therapy in menopausal
women

CE 4 Clinical status, age
(50–54, 55–59, 60–64,
65–69, ≥70 years)

Clinical status, age
(50–54, 55–59, 60–64,
65–69, ≥70 years)

Desch USA Optimal timing of
autologous bone
marrow transplanta-
tion in Hodgkin's
disease after a
chemotherapy relapse

CE 4

Durand-
Zaleski

France Diagnosis of errors of
amino acid metabolism

CE 4

Fahs USA Cervical cancer
screening for the
elderly

CE 4

Glazebrook Canada Radiation therapy CE 4

Glick USA and UK Cholesterol-lowering
therapy

CE 4

Goel Canada Intravenous tissue
plasminogen activator
versus streptokinase
for acute myocardial
infarction

CE 4

Johannesson Sweden Diet and drug
treatment in obese
men with mild
hypertension

CE CB
(WTP)

4

Krumholz USA Thrombolytic therapy
with streptokinase in
elderly patients with
suspected acute
myocardial infarction

CE 4

Loissance France Therapeutic strategies
in candidates for
cardiac transplantation

CE 4

O'Brien UK Implantable
cardioverter–
defibrillator

CE 4

Ramsay USA Prophylactic AZT
following needlestick
injury in healthcare
workers

CE 4

Siegel USA Screening and
early treatment
of nephropathy in
patients with insulin-
dependent diabetes
mellitus

CE 4

Sonnenberg USA Preoperative testing of
faecal occult blood

CE 4
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First
author

Country Type of
intervention

Study
type*

Outcome
measure†

Effects in different
subpopulations

Comparison of
CER by subgroups

Calvo USA Low-osmolarity
contrast medium for
intravenous urography

CE 5

Davies UK Duplex ultrasono-
graphy and pulse-
generated run-off in
selecting claudicants
for femoropopliteal
angioplasty

CE 5

Dervaux France Screening for
colorectal cancer

CE 5

Heijboer Netherlands D-dimer test in combi-
nation with non-
invasive testing versus
serial non-invasive
testing alone for the
diagnosis of deep vein
thrombosis

CE 5

Kang Singapore Strategies for
hepatocellular
carcinoma screening in
hepatitis B virus
carriers

CE 5

Lairson USA Alternative methods
for diabetic
retinopathy screening

CE 5 Ethnicity (white,
Hispanic, black), age
(<65 years), education
level (less than high
school, high school,
more than high school),
employment status
(full/part-time), monthly
earnings

Niv Israel Questionnaire and
colorectal screening

CE 5 Age (≥40 years),
gender, ethnicity (Israel,
Europe–America,
Asia–Africa)

Ruwe USA Magnetic resonance
imaging versus
diagnostic arthroscopy

CE 5

Sculpher UK Screening for diabetic
retinopathy

CE 5

Sellors Canada Selective versus
universal screening for
chlamydial infection in
sexually active young
women

CE 5 Age (<21 years),
education, employment

Seror France Prenatal screening for
Down's syndrome
using maternal serum
markers

CE 5 Age (≥35, ≥38 years) Age (≥35, ≥38 years)

Turner USA Hearing screening
protocols

CE 5

Varenhorst Sweden Repeated screening
for carcinoma of the
prostate by digital
rectal examination

CE 5 Age (50–54, 55–59,
60–64, 65–69 years)
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First
author

Country Type of
intervention

Study
type*

Outcome
measure†

Effects in different
subpopulations

Comparison of
CER by subgroups

Walker UK Filtering strategies
in mass population
screening for
colorectal cancer

CE 5

Whynes UK Screening strategies
for colorectal cancer

CE 5

Zavertnik USA Management of breast
cancer

CE 5 Ethnicity

Allen Canada Zidovudine for
chemoprophylaxis
after occupational
exposure to HIV-
infected blood

CE 6

Antonanzas Spain Hepatitis B vaccination CE 6 Risk group Risk group

Barrett Canada Non-ionic,
low-osmolarity
radiocontrast agents
versus ionic, high-
osmolarity agents
during cardiac
catheterisation

CE 6

Brandeau USA Screening women of
child-bearing age for
HIV

CE 6

Caro Canada Replacing high-
osmolarity with low-
osmolarity contrast
media

CE 6

Combs USA Autologous blood
donation in obstetrics

CE 6 Ethnic group (Hispanic,
Asian, other), prior
abortions

Gustafsson Sweden Primary stroke
prevention in atrial
fibrillation

CE 6 Age (50–59, 60–69,
70–79, 80–89 years)

Jonsson Sweden Misoprostol for gastric
ulcer prophylaxis

CE 6

Levy France Flu vaccination CE 6

Lieu USA Outpatient strategies
for management of
febrile infants

CE 6

Steinberg USA High-osmolarity
compared with low-
osmolarity contrast
media in patients
undergoing cardiac
angiography

CE 6 Gender, age (>60 years)

Tormans Netherlands Hepatitis A prevention
in travellers

CE 6

Demicheli Italy Mass vaccination
against hepatitis B

CB (HC) 7

Nicholl UK Lithotripsy and open
cholecystectomy as
treatments for gall-
bladder stones

CE 7
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First
author

Country Type of
intervention

Study
type*

Outcome
measure†

Effects in different
subpopulations
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1995

Boer Netherlands Changing age limit for
breast cancer
screening

CE 1 Age (50–100 years) Age (50–100 years)

Bush USA Aminotransferase
to prevent post-
transfusion hepatitis

CE 1

Colice USA Head computed
tomography in patients
with lung cancer
without clinical
evidence of metastases

CE 1 Age (<50, ≥50 years),
gender

Etchason USA Preoperative
autologous blood to
reduce risk of HIV
transmission

CE 1 Operative group Age

Ferrell USA Low-air-loss beds for
treatment of pressure
ulcers

CE 1 Age, gender, ethnicity
(Caucasian, black,
other)

Gabriel USA Misoprostol
prophylaxis

CE 1 Age (>60 years, all
ages)

Age (>60 years, all
ages)

Gage USA Prophylaxis for stroke CE 1 Risk group Risk group

Glimelius Sweden Palliative chemo-
therapy in gastro-
intestinal cancer

CE 1

Henon France Autologous blood cell
transplantation versus
chemotherapy

CE 1

Holtgrave USA Prevention of HIV
infection

CE 1

Jonsson Sweden Fracture prevention CE 1

Kalish USA Thrombolytic therapy
in myocardial
infarction

CE 1 Age (<75, >75 years)

Kellett Ireland Accelerated tissue
plasminogen activator
with streptokinase
for treatment of
suspected myocardial
infarction

CE 1 Age (50–80 years)

Kent USA Perioperative imaging
for carotid
endarterectomy

CE 1

Kerridge Australia Intensive care CE 1 Disease severity Disease severity

Kiberd Canada Screening to prevent
renal failure

CE 1

King USA Surgery for
intracranial aneurysms

CE 1 Age

Lawrence USA Magnetic resonance
angiography in renal
failure

CE 1

Lea Australia Cochlear implant CE 1 Children and adults
(not defined)
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Maureen Netherlands Inhaled cortico-
steroids and broncho-
dilators in asthma and
chronic obstructive
pulmonary disease

CE 1

Norum Norway Chemotherapy in
gastric cancer

CE 1

Plans Rubio Spain Antipneumococcal
vaccination

CE 1 Age Age

Ramsey USA Lung transplantation CE 1

Shepard Canada Child vaccination CE 1

Tsevat USA Captopril therapy
after myocardial
infarction

CE 1

Wimo Sweden Dementia care CE 1

Wyatt USA Cochlear implant CE 1

Yin USA Magnetic resonance
angiography

CE 1

Feig USA Mammography
screening

CE 2 Age (40–49,
50–59 years)

Age (40–49,
50–59 years)

Field UK Coronary heart
disease treatments

CE 2 Age (35–49, 50–59,
60–69 years), gender

Age (35–49, 50–59,
60–69 years), gender

Hamilton USA Reductase inhibitors
to prevent coronary
heart disease

CE 2 Age, gender, risk profile Age, gender, risk
profile

Hillner USA Androgen blockade
with flutamide in M1
prostate cancer

CE 2

Hunink USA Computed
tomography

CE 2

Johannesson Sweden Preventive programme
for hypertension

CE 2 Age (55, 70 years),
gender

Kupersmith USA Implantable
cardioverter–
defibrillator for
ventricular
arrhythmias

CE 2

Lindfors USA Mammography
screening strategies

CE 2 Age Age

Lindholm Sweden Treatment of
hypertension

CE 2 Gender Gender

Mangtani UK Hepatitis B vaccination CE 2 High risk versus
universal

High risk versus
universal

Margolis USA Immunisation to
prevent hepatitis B

CE 2 Age (perinatal, infant,
adolescent)

Mark USA Therapy for myo-
cardial infarction

CE 2
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Midgette USA High-dose dexametha-
sone suppression
testing versus inferior
petrosal sinus sampling
in the differential
diagnosis of
adrenocorticotrophin-
dependent Cushing's
syndrome

CE 2

Plans Spain Smoking-cessation
strategies

CE 2 Age Age

Smith USA Vinorelbine, cisplatin,
vindesine

CE 2

Bergquist USA Liver biopsy in rheu-
matoid arthritis
patients treated with
methotrexate

CE 3

Daya Canada Techniques for in vitro
fertilisation

CE 3

Dusheiko UK Interferon-a for
hepatitis B and C

CE 3

Kind UK SSRIs for depression CE 3

Law USA Glipizide versus
glyburide

CE 3

O'Neill UK Adjunctive therapy in
epilepsy

CE 3

Van Hout Netherlands C7E3 in percutaneous
transluminal coronary
angioplasty patients

CE 3 Weight, previous
history of disease

Arrigoni Italy Diagnostic protocol
for colonic neoplasms

CE 4

Babazono Japan Screening for gastric
cancer

CE 4 Age (40–70 years),
gender

Age (40–70 years),
gender

Belinson USA Screening for women
at increased risk of
breast cancer

CE 4

Bryan UK Mammography
screening

CE 4

Cuckle UK Antenatal screening
for cystic fibrosis

CE 4

Gronvald Denmark Diagnosis in women
with menstrual
disorders

CE 4 Age

Gustafsson Sweden Prostate cancer
screening

CE 4

Kantrowitz USA Prostate cancer
screening

CE 4

Bergmann France Drug treatment for
reflux oesophagitis

CE 5

Fendrick USA Diagnostic and
treatment strategies
for suspected peptic
ulcer

CE 5

Sewett Canada Urinary stone disease
management

CE 5
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Adhikari Canada Screening for
tuberculosis

CE 6

Ferraz Canada Urate-lowering drugs
in non-tophaceous
recurrent gouty
arthritis

CE 6

Glotzer USA Management of
childhood lead
poisoning

CE 6

Grina Spain Vaccination for
hepatitis B

CE 6 Age (neonatal,
adolescent)

Guyatt UK Control of Ascaris
infection by
chemotherapy

CE 6 Age (adults, children) Age (adults, children)

Lieberman USA Colon cancer
screening

CE 6

Lieu USA Varicella testing CE 6

Menzin USA Prevention of deep
vein thrombosis in hip
replacement

CE 6

Owens USA Screening of surgeons
for HIV

CE 6

Rouse USA Screening and
treatment of asymp-
tomatic bacteriuria in
pregnancy to prevent
pyelonephritis

CE 6

Van Damme Europe Hepatitis B vaccination CE 6 Age (adolescent,
neonatal)

Age (adolescent,
neonatal)

1996

Barr Canada Bone marrow
transplantation

CE 1

Bennet USA Flutamide therapy in
prostate cancer

CE 1

Bermejo Spain Determination of
ferritin

CE 1 Age (20–24, 25–29,
30–34, 35–39,
40–44 years)

Age (20–24, 25–29,
30–34, 35–39,
40–44 years)

Chang USA Hip arthroplasty CE 1 Age Age

Danese USA Screening for mild
thyroid failure

CE 1 Gender Gender

Derdeyn USA Screening for carotid
atherosclerotic disease

CE 1

Fiscella USA Nicotine patch for
smoking cessation

CE 1 Age (40, 60 years),
gender

Age, gender

Govert USA Collecting cytologic
specimens in fibre-
optic bronchoscopy

CE 1

Gregor Canada Endoscopic retrograde
cholangiopancreato-
graphy after idiopathic
pancreatitis

CE 1

Holtgrave USA Strategies for the
prevention of HIV

CE 1

Jonsson Sweden Fracture prevention in
osteoporosis

CE 1

Continued



Health Technology Assessment 2001; Vol. 5: No. 3

115

First
author

Country Type of
intervention

Study
type*

Outcome
measure†

Effects in different
subpopulations

Comparison of
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Kattan USA Interferon-a and
conventional chemo-
therapy in leukaemia

CE 1

Kuntz USA Routine coronary
angiography after
acute myocardial
infarction

CE 1 Age, gender Age, gender

Kuntz USA Carotid
endarterectomy

CE 1

Livartowski France Vaccination against
Haemophilus influenzae

CE 1

Malter USA Lumbar discectomy CE 1

Nichol Canada Emergency medical
services in cardiac
arrest

CE 1

Norum Norway Treatment of
Hodgkin's disease

CE 1

Owens USA HIV screening CE 1

Plans Spain Breast cancer
detection

CE 1

Richards UK Home parenteral
nutrition

CE 1

Sarasin Switzerland Prophylactic
anticoagulation
prolonged after
hospital discharge
following general
surgery

CE 1

Sculpher UK Laser-assisted
angioplasty for periph-
eral arterial occlusion

CE 1

St Leger UK Screening for
abdominal aortic
aneurysm

CE 1

Diabetes
Control and
Complica-
tions Trials
Group

USA Diabetes management CE 1

van Hout Netherlands Stent implantation
versus percutaneous
transluminal coronary
angioplasty

CE 1

Wyatt USA Multichannel cochlear
implant

CE 1

Zhang USA Clozapine monitoring CE 1

Ashraf USA Pravastatin in the
prevention of
coronary heart disease

CE 2 Risk profile Risk profile

Beutels Germany Vaccination for
varicella

CE 2 Age Age

Chertow USA Cancer screening in
end-stage renal disease

CE 2 Age (20–85 years),
ethnicity (black, white)

Age (20–85 years),
ethnicity (black, white)

Chesebro USA Colposcopy CE 2 Disease severity Disease severity
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Covens Canada Paclitaxel and cisplatin
in ovarian carcinoma

CE 2

Daly UK Hormone replacement
therapy

CE 2

Evans Canada Support care in lung
cancer

CE 2

Evans Canada Gemcitabine in lung
cancer

CE 2

Freedberg USA Secondary prophylaxis
in AIDS

CE 2

Girgis Australia Screening for
melanoma

CE 2 Gender Gender

Hillner USA Stereotaxic biopsy for
breast abnormalities

CE 2

Johannesson Sweden Hypertension
treatment

CE 2 Age, gender Age, gender

Johannesson Sweden Lipid-lowering
therapies

CE 2

Jonsson Sweden Cholesterol lowering
with simvastatin

CE 2

Langham UK Health checks by
nurses in the Oxcheck
study

CE 2

Lindholm Sweden Community-based
cardiovascular preven-
tion programme

CE 2 Age (30, 40, 50, 60
years), gender, risk
profile

Messori Italy Adjuvant chemo-
therapy in breast
cancer

CE 2

Messori Italy Paclitaxel in ovarian
cancer

CE 2

Messori Italy Adjuvant chemo-
therapy in colorectal
cancer

CE 2

Meythaler USA Screening for brain
injury

CE 2

Michel Netherlands Captopril in left
ventricular dysfunction

CE 2

Parsonnet USA Helicobacter pylori
screening

CE 2 Age, ethnic group

Pharoah UK Cholesterol-lowering
therapies

CE 2 Age, gender Age, gender

Salkeld Australia Screening for
colorectal cancer with
faecal occult blood

CE 2

Sarasin Switzerland Screening for
hepatocellular
carcinoma

CE 2 Risk profile Risk profile

Schechter USA Rescreening by Papnet
testing

CE 2

Shield USA Cadaveric kidney
transplantation

CE 2
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Smales Australia Dental restorative
materials used in
various classes of
cavity preparations

CE 2

Tosteson USA Coronary care unit
versus intermediate
care in chest pain
patients

CE 2 Age, risk profile Age, risk profile

van Erkel Netherlands Spiral computed
tomography
angiography

CE 2

Villari Italy HIV testing in intra-
venous drug users

CE 2

Warner USA Smoking cessation CE 2

Waugh UK Cervical cancer
screening

CE 2

Waugh UK Cervical cancer
screening

CE 2

Wonderling UK Cardiovascular
screening

CE 2 Gender Gender

Blaufox USA Diagnosis and therapy
of renovascular
hypertension

CE 3

Chandhoke USA Treatment options for
staghorn calculi

CE 3

Goldfarb USA In vitro fertilisation CE 3

Granberg Sweden Intracytoplasmic
sperm injection

CE 3

Palmer Italy Cisplatin in lung
cancer

CE 3

Buck UK Health-promotion
strategies against
coronary heart disease

CE 4 Gender, age (adults)

Friedland USA High-risk register and
auditory brainstem
response

CE 4

Gill UK Screening for diabetes
in chiropody clinics

CE 4

Hillner USA Three regimens
using Vinorelbine for
non-small-cell lung
cancer

CE 4 Age

Manus Netherlands Screening for gastro-
intestinal cancer

CE 4

Plans Spain Breast cancer
screening

CE 4

Rouse USA Management of
presumed susceptible
varicella in
(chickenpox) exposed
gravida

CE 4

Vergnon France Screening of donated
blood

CE 4

Wright UK Treatment of Barrett's
cancer

CE 4
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Anis Canada Cyclosporine in
rheumatoid arthritis

CE 5

Cieslak USA Granisetron in emesis
in paediatry

CE 5

Geitung Norway Ultrasonographic
screening for con-
genital hip dysplasia
in newborns

CE 5 Age

Genc Sweden Screening for
Chlamydia

CE 5

Jonsson Sweden Helicobacter pylori
eradication

CE 5

Kinlay Australia Coronary angioplasty
versus medical
treatment

CE 5

Schectman USA Cholesterol-lowering
therapies

CE 5

Siggaard Denmark Weight-loss strategies CE 5

van
Doorslaer

Germany Onychomycosis
treatment

CE 5

Vergnenegre France Chemotherapy in lung
cancer

CE 5

Ankjaer-
Jansen

Denmark Pharmaceutical treat-
ments in osteoporosis

CE 6

Ben-
Menachem

USA Prophylaxis for gastro-
intestinal haemorrhage

CE 6

Boivin Canada Screening for
glaucoma

CE 6 Age (40–79,
65–79 years)

Age (40–79,
65–79 years)

Bos Netherlands Use of collagen
haemostatic closure
device

CE 6

Connely Australia Nutrition support in
Wernicke–Korsakoff
syndrome

CE 6

Fernandez
de Gatta

Spain Vancomycin
monitoring

CE 6

Ecker USA Screening for HIV in
pregnancy

CE 6

Gibbs UK Antiemetic use of
Graniseron

CE 6

Kahn USA HIV prevention
targeting

CE 6 Risk profile

Messori Italy Pharmaco-economic
considerations in lung
cancer

CE 6

Michel France Treatments for
hepatitis C

CE 6

Miller USA Poliovirus vaccine in
routine childhood
immunisation

CE 6

Randolph USA Acyclovir to prevent
neonatal herpes

CE 6
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Rouse USA Elective caesarean
delivery for fetal
macrosoma

CE 6 Risk profile Risk profile

Smith USA Treatment of
haemophilia A

CE 6

Tang USA Ondansetron and
Droperidol antiemetic
therapy

CE 6

Vick UK Antenatal anti-D
prophylaxis

CE 6

1997

AuBuchon USA Expanded HIV-testing
protocols for donated
blood

CE 1

Barkun Canada Extracorporeal gall-
bladder stone shock
wave lithotripsy versus
laparoscopic
cholecystectomy

CE 1 Age, gender

Barry USA Evaluation of office-
based strategies of
suspected urinary
tract infections in
ambulatory care

CE 1

Bennett USA Single course of
interferon-a-2b in
patients with
histologically mild
chronic hepatitis C

CE 1 Age (20–70 years in
5-year intervals), risk
profile

Age (20–70 years in
5-year intervals), risk
profile

Brasel USA Treatment of contami-
nated appendectomy
wounds

CE 1

Busch USA Screening blood
donors for antibody to
hepatitis B core
antigen as a way of
detecting window-
phase HIV type 1
infections

CE 1 Gender, ethnicity
(white, black, Hispanic,
other), age (<25, 26–35,
36–45, >45 years)

Chouinard Canada Schizophrenic patients
treated with
risperidone or
haloperidol

CE 1 Disease severity (mild,
moderate, severe),
age, gender mix, age
of schizophrenia
onset, age at first
hospitalisation

Gender

Cleland UK Treatment of angina CE 1 Risk profile

Coley USA Early detection of
prostate cancer

CE 1 Age (55, 65, 75 years) Age (55, 65, 75 years)

Cromwell USA Guidelines for smoking
cessation

CE 1

Cronan USA Social support and
education
interventions

CE 1 Risk profile

Cronenwett USA Carotid endarterect-
omy in asymptomatic
patients

CE 1 Age at presentation
(60–80 years)

Age at presentation
(60–80 years)
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Eastman USA Treatments for
non-insulin-dependent
diabetes mellitus

CE 1

Ebell USA Treatment of
dyspepsia

CE 1

Freedberg USA Prophylaxis for
disseminated
Mycobacterium
avium complex
infection in patients
with AIDS

CE 1

Gartner USA Lung transplantation CE 1

Graham USA Airbags by seat
position

CE 1 Age (10–64, <64,
>64 years)

Age (10–64, <64,
>64 years)

Hakama Finland Screening in the
Nordic countries up
to the year 2017

CE 1 Age, type of cancer Age, type of cancer

Hamek USA Dialysis and continuing
aggressive care in
seriously ill hospita-
lised adults

CE 1 Survival probability Survival probability

Harris USA Proton pump inhibi-
tors or histamine-2
receptor antagonists
for the prevention of
recurrences of erosive
reflux oesophagitis

CE 1

Harris USA Prevention of recur-
rences of erosive
reflux oesophagitis
analysis of mainte-
nance proton pump
inhibitors

CE 1

Henschke USA Algorithms in the
diagnosis of pulmonary
embolism

CE 1

Hillner USA Adjuvant
interferon-a-2b in
high-risk melanoma

CE 1

Holtgrave USA HIV-prevention
programmes

CE 1

Hornberger USA Repeat medical
procedures (kidney
transplantation)

CE 1 Age (0–14, 15–24,
25–34, 35–44, 45–54,
≥55 years)

Age (0–14, 15–24,
25–34, 35–44, 45–54,
≥55 years)

Huber USA Intraoperative
autologous transfusion
during elective
infrarenal aortic
reconstruction

CE 1

Johannesson Sweden Treatment of
hypertension

CE 1 Gender, age (<45,
45–69, >70 years)

Gender, age (<45,
45–69, >70 years)

Kallmes USA Routine angiography
after surgery for
ruptured intracranial
aneurysms

CE 1 Age Age
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Kim USA 6 and 12 months of
interferon-a therapy
for hepatitis C

CE 1 Age (30, 40, 50,
60 years)

Age (30, 40, 50,
60 years)

King USA Management of
pituitary
microadenomas

CE 1

King USA Anterior temporal
lobectomy for
intractable temporal
lobe epilepsy

CE 1

Konski USA Malignant glioma
treatment protocol

CE 1 Age (<50, >50 years) Age (<50, >50 years)

Langfit USA Anterotemporal
lobectomy in medically
intractable complex
partial epilepsy

CE 1

Liberato Italy Interferon-a in
chronic myelogenous
leukaemia

CE 1

Liljegren Sweden Routine postoperative
radiotherapy after
sector resection and
axillary dissection for
breast cancer stage I

CE 1 Low risk versus high
risk (age related)

Low risk versus high
risk (age related)

McElwee USA Glycoprotein IIB and
IIIA inhibitors in
patients with acute
ischaemic coronary
syndromes

CE 1

McMurray UK ACE inhibitor treat-
ments post-myocardial
infarction

CE 1

McNamara USA Echocardiographic
identification of
cardiovascular sources
of emboli to guide
clinical management of
stroke

CE 1

Messori Italy Analogous bone
marrow transplanta-
tion in patients
with relapsed
non-Hodgkin's
lymphoma

CE 1

Messori Italy Advanced HIV
infection treated with
zidovudine
monotherapy

CE 1

Messori Italy Interferon as adjuvant
therapy in high-risk
resected cutaneous
melanoma

CE 1
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Mooney USA Life-long screening of
patients with interme-
diate thickness
cutaneous melanoma
for asymptomatic
pulmonary
recurrences

CE 1 Age at diagnosis, gender

Moore USA Prophylactic treatment
with oral ganciclovir
for cytomegalovirus
retinitis

CE 1

Mushlin USA Magnetic resonance
imaging for patients
with equivocal neuro-
logical symptoms

CE 1

Norum Norway Lumpectomy or
mastectomy

CE 1 Age

Norum Norway Adjuvant chemo-
therapy in Duke B
and C colorectal
carcinoma

CE 1

Obuchowski USA Non-invasive
screening for patients
with asymptomatic
neck bruits

CE 1

Ortega Canada Paclitaxel in combina-
tion with cisplatin for
patients with advanced
ovarian cancer

CE 1 Age

Owens USA Implantable
cardioverter–
defibrillators relative
to amidarone for
prevention of sudden
cardiac death

CE 1 Age, health risk Age, health risk

Pinkerton USA Chemoprophylaxis
after occupational
exposure to HIV

CE 1

Porter Canada Surgery versus
stereotactic
radiosurgery for small
operable cerebral
arteriovenous
malformations

CE 1

Revicki USA Newer antidepres-
sants compared
with tricyclic
antidepressants in
managed-care settings

CE 1

Smith USA Hepatitis A vaccination
in healthcare workers

CE 1

Victorian
Infant Collab-
orative Study
Group

Australia Exogenous surfactant CE 1 Birthweight subgroups Birthweight subgroups

Yee USA, UK Taxane therapy CE 1
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Barry Ireland Treatment of ruptured
abdominal aortic
aneurysm

CE 2 Gender, age (<70,
>70 years)

Gender, age (<70,
>70 years)

Durand-
Zaleski

France Commercial bags or
glass bottles for total
parenteral nutrition

CE 2

Lieu USA Primary angioplasty
for acute myocardial
infarction

CE 2

Lorenzoni Italy tPA versus strepto-
kinase in acute
myocardial infarction

CE 2 Age (<75, >75 years),
disease type

Age (<75, >75 years),
disease type

Vanara Italy Breast cancer
screening

CE 2 Disease type

Barnett USA Inpatient substance-
abuse treatment

CE 3 Age, marital status,
income, drug use,
medical conditions

Collins Canada Infertility diagnosis and
treatment

CE 3

de Lissovoy USA Long-term intrathecal
morphine therapy for
pain associated with
back surgery
syndrome

CE 3

Kraft USA Supplementary
services during
methadone
maintenance

CE 3

Mol Netherlands Salpingectomy versus
conservative tubal
surgery in women
with tubal pregnancy

CE 3

Sykes UK Ondansetron versus a
chlorpormazine +
dexamethasone
combination for the
prevention of nausea
and vomiting

CE 3

Van Voorhis USA Infertility treatments CE 3

Woods USA Antidepressant
treatment

CE 3

Abdool-
Carrim

South Africa Prophylaxis against
deep vein thrombosis
in elective hip
replacement

CE 4

Ades USA Cardiac rehabilitation
after myocardial
infarction

CE 4 Risk profile (several
characteristics)

Risk profile (several
characteristics)

Barosi Italy Occult cancer in
patients with idio-
pathic deep vein
thrombosis

CE 4 Gender, age Age (60–69 years)

Baxter UK Community-based
heart-health-
promotion project in
England

CE 4
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Caro UK Primary coronary
prevention with
pravastatin

CE 4 Risk profile (several
characteristics)

Castillo USA Thrombolytic therapy
for acute myocardial
infarction

CE 4

Croghan USA Treating nicotine
dependence

CE 4 Gender, risk profile

Durand-
Zaleski

USA, France Hepatic arterial
infusion chemotherapy
in treatment of non-
resectable colorectal
liver metastases

CE 4

Earle Canada Support care in stage
IV non-small-cell lung
cancer

CE 4

Elit Canada Paclitaxel as first-line
therapy for advanced
ovarian cancer

CE 4

Evans Canada Gemcitabine in stage
IV non-small-cell lung
cancer

CE 4

Evans Canada Interventions for stage
III non-small-cell lung
cancer

CE 4

Gearhart USA Helicopter emergency
service

CE 4

Hlatky USA Coronary angioplasty
versus coronary
bypass surgery

CE 4 Age, gender, education,
marital status

Johannesson Scandinavia Simvastatin treatment
to lower cholesterol
levels

CE 4 Age (35, 59, 70 years),
gender

Age (35, 59, 70 years),
gender

Louis-Jacques USA Interferon therapy in
children with chronic
active hepatitis B

CE 4 Age (2, 12, 25 years) Age (2, 12, 25 years)

Mandelblatt USA Cervical and breast
cancer screening in
public hospital
emergency room

CE 4 Age (<40 to >65 years),
race (black, Hispanic,
white, other), education
(<10 to >12 years)

Matsunaga Japan Mass screening for
cervical cancer

CE 4

McGuire USA Paclitaxel as alterna-
tive combination
therapy for advanced
ovarian cancer

CE 4

Mehta USA Radiosurgery versus
resection for single
brain metastases

CE 4

Morris UK Cholesterol-modifying
pharmacotherapy

CE 4 Age

Munro UK Physical activity at age
>65 years

CE 4
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Nettleman USA Preventing tubercu-
losis in physicians
using tuberculin
skin testing or a hypo-
thetical vaccine

CE 4

Norum Norway Follow-up programme
in colorectal cancer

CE 4

Perreault Canada HMG-CoA reductase
inhibitors and fibrates
in different types
of primary hyper-
lipidaemia

CE 4 Gender

Perrier Switzerland Non-invasive
diagnostic aids in
suspected pulmonary
embolism

CE 4

Raab USA Cervical–vaginal
rescreening

CE 4

Raab USA Sputum cytology in the
diagnosis of lung
cancer

CE 4

Ratcliffe Scotland Mass-media-led
antismoking campaign

CE 4 Age, gender,
employment status

Riviere Canada Simvastatin in the
secondary prevention
of coronary artery
disease

CE 4 Age

Rose USA Cytomegalovirus
disease prevention in
patients with AIDS

CE 4

Rubio Spain Dietary treatment of
hypercholesterolaemia

CE 4 Age (35–39, 40–44,
45–49, 50–54, 55–59,
60–64, 65–69 years),
gender

Age (35–39, 40–44,
45–49, 50–54, 55–59,
60–64, 65–69 years),
gender

Salzmann USA Screening mammo-
graphy guidelines to
include women aged
40–49 years

CE 4 Age (40–69 versus
50–69 years)

Age (40–69 versus
50–69 years)

Scharfstein USA Fluconazole prophy-
laxis against primary
systemic fungal infec-
tions in AIDS patients

CE 4

Secker-
Walker

USA Mass media
programme to prevent
smoking among
adolescents

CE 4

Simons USA Inpatient initiation of
antiarrhythmic therapy
for supraventricular
tachycardia

CE 4

Tosteson USA Population-wide
educational
approaches to reduce
serum cholesterol
levels

CE 4 Age (35–84 years)

Urban USA Protocol for ovarian
cancer screening

CE 4 Age (50–80 years)

Continued
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First
author

Country Type of
intervention

Study
type*

Outcome
measure†

Effects in different
subpopulations

Comparison of
CER by subgroups

Vale UK Thrombolysis in a
remote rural
community

CE 4

Warmerdam Germany,
Netherlands

Mammography
screening

CE 4

Wasley USA Nicotine transdermal
patch for smoking
cessation

CE 4 Age (35–39, 40–44,
45–49, 50–54, 55–59,
60–64, 65–69 years),
gender

Age (35–39, 40–44,
45–49, 50–54, 55–59,
60–64, 65–69 years),
gender

Webb USA Treatments in
advanced
oesophagogastric
cancer

CE 4 Age, gender

Wiebe Canada Hepatitis B immunisa-
tion in a low-incidence
area

CE 4 Age (infants, 10 years,
12 years)

Age (infants, 10 years,
12 years)

Agboola Canada Routine follow-up
after curative
treatment for
endometrial cancer

CE 5 Age

Batchelder USA Routine dilated pupil
screening

CE 5 Age (20–39, 40–64,
≥65 years)

Age (20–39, 40–64,
≥65 years)

Cameron Australia Questionnaire for the
detection of unrecog-
nised coronary heart
disease

CE 5

Cecchini Italy Two modalities of
management of
women with cytologic
evidence of squamous
or glandular atypia

CE 5

Colin France Screening blood
donors for hepatitis C
and non-A, non-B,
non-C hepatitis

CE 5 Age of donors, gender

Flannelly UK Immediate colposcopy
or cytological surveil-
lance for women with
mild dyskaryosis

CE 5

Francois France Detection of hearing
impairment by
transient evoked
otoacoustic emissions

CE 5

Goldberg-
Kahn

USA Different strategies in
the work-up of
solitary radiographic
lung lesions

CE 5 Age

Kallmes USA Angiography
performed during
surgery for ruptured
intracranial aneurysms

CE 5 Age

Kaufman USA Human papillomavirus
testing as triage for
atypical squamous cells
of undetermined
significance and low-
grade squamous
intraepithelial lesions

CE 5

Continued
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First
author

Country Type of
intervention

Study
type*

Outcome
measure†

Effects in different
subpopulations

Comparison of
CER by subgroups

Netser USA Examination of routine
and non-routine tonsil
and adenoid specimens

CE 5 Age, gender

Pollitt UK Neonatal screening CE 5

Seradour France Breast cancer
screening

CE 5

Shaw USA Screening filter test
for urinary tract
infection in children

CE 5 Age (<2, >2 years)

Siegman-Igra USA Diagnosis of vascular
catheter-related
bloodstream infection

CE 5

Tuck UK Screening for primary
open-angle glaucoma

CE 5

Bassett Australia Screening for
haemochromatosis

CE 6

Bates USA Use of dexrazoxane
in preventing
anthracycline-induced
cardiotoxicity in
patients with stage IIIB
or IV metastatic breast
cancer

CE 6

Brasel USA Prevention of
pulmonary embolus in
high-risk trauma
patients

CE 6

Garton Scotland Perimenopausal bone
density screening

CE 6 Age (45–54, 55–64,
65–74, 75–84, ≥85
years)

Garuz Spain Vaccination against
hepatitis B virus

CE 6 Adolescents, infants and
screening of pregnant
women; acute versus
chronic

Children, adolescents,
combined, adolescents
plus screening
programme for
pregnant women

Gray UK Varicella vaccination
for healthcare
workers

CE 6 Staff versus patients Staff versus patients

Hankey Australia Treatment of people
with reversible
ischaemic attacks of
the brain and eye

CE 6 Risk factors (blood
pressure, cigarette
smoking, cholesterol)

Hawkins USA Enoxaparin versus
heparin for prevention
of deep vein throm-
bosis after total hip
replacement

CE 6

Kampulainen Finland Influenza vaccination
of healthy employees

CE 6

Liem Netherlands Extraperitoneal
laparascopic inguinal
hernia repair

CE 6 Age, gender, length,
weight, number of
patients with paid work

Marrazzo USA Selective screening
criteria for Chlamydia
trachomatis infection in
women

CE 6 Age, ethnicity (white,
black, Hispanic, Native
American, Asian, other),
behavioural
characteristics

Continued
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author

Country Type of
intervention

Study
type*

Outcome
measure†

Effects in different
subpopulations

Comparison of
CER by subgroups

Myers USA Fetal lung maturity
testing in preterm
labour

CE 6

Sailly France Screening for HIV,
hepatitis B, hepatitis C
and human T-cell
leukaemia virus in
blood transfusions

CE 6

Taylor USA Treatments for the
eradication of
Helicobacter pylori

CE 6

Visentin Italy Osteoporosis
treatment

CE 6

Brannon USA Alternative methods
of nutrition education
for hypercholesterol-
aemic children

CE 7

Dranitsaris Canada Cancer support care CB
(WTP)

7 Age

Goldstein Canada Respiratory
rehabilitation

CE 7

Martin Spain Tuberculosis screening CB (HC) 7

O'Brien Canada Helicobacter pylori
eradication strategies
in the management
of duodenal ulcer

CE 7

Rissanen Finland Hip and knee
replacement

CE 7 Age, gender, marital
status, employment
status

Age (<60, 61–70,
<70 years)

Sadowski Canada Gastric ulcers at
endoscopy

CE 7

Spearman USA Initial therapy with
3-hydroxy-3-
methylglutaryl
coenzyme A reductase
inhibitors to treat
hypercholesterolaemia
in the primary-care
setting of a managed-
care organisation

CE 7

Tang China Malaria surveillance in
the late consolidation
phase

CE 7

* CB, cost–benefit; CE, cost-effectiveness; HC, human-capital approach; WTB, willingness-to-pay approach
† 1, Quality-adjusted life-expectancy; 2, survival rates; 3, cases treated successfully; 4, life-expectancy; 5, cases detected; 6, cases prevented; 7, other



Sources of effectiveness data

Age-specific annual incidence and mortality data
were provided by the UK Office for National
Statistics (partly published in Quinn and co-
workers133). Incidence data by 5-year age group
for the year 1997 were estimated by applying the
1995 incidence/mortality ratio to 1997 mortality
data. This method is similar to that adopted by
the International Agency for Research on Cancer
and by the UK Office for National Statistics,
although we had to use a ratio based on a single
year, rather than an average of 3 years, because
the relevant information was only partially avail-
able. Age-specific incidence rates formed a basis
for calculating the risk of developing invasive
cervical cancer for women with intervals of
varying length from their last smears. Relative
risks were determined on the basis of the results
of a case–control study carried out in England.159

Preference was given to this English data even if
evidence from the USA133 and The Netherlands152

seems to suggest a higher risk reduction for
screened women.

As previously mentioned, it has been argued that
an underlying declining trend may exist in the
incidence of invasive cervical cancer.130 The model
adopted in this study shows the cost-effectiveness
of alternative strategies at the current incidence
rates (and risks of developing invasive cancer by
time elapsed from the last smear, depending on
coverage). If these results had to be projected into
the future, alternative incidence rates should be
tested. This was done as part of the sensitivity
analysis, and results are discussed in the relevant
section.

It is extremely difficult to estimate mortality rates
and survival for women with cervical cancer at the
current level of coverage. A declining trend in
mortality over time has been shown by several
studies.130,132,217 This has surely been affected by
progressive increases in screening coverage, but
survival rates of women diagnosed with invasive
cancer seem to have improved as well,137 although
this could also be partly due to screening, as cases
tend to be diagnosed at an earlier stage. For the

purposes of this study, gains in life-expectancy have
been estimated by making projections of 5-year
survival rates by age group for the cohort of women
diagnosed with cervical cancer in the period
1990–95. Such projections have been based on the
application of overall 5-year survival trends to age-
specific figures for the cohort of women diagnosed
with cervical cancer in the period 1986–90 (both
available from Coleman and co-workers138). It was
assumed that women not surviving at 5 years have
an average life-expectancy of 2 years, based on the
available evidence about the distribution of cervical
cancer deaths.137,218 The loss of life-expectancy for
women in each 5-year age group was estimated
from 1997 life-tables for England, and discounted
at a 5% rate.

Sources of cost data

Most of the costs involved in running the
screening programme were estimated on the
basis of a recent National Audit Office report.135

This includes an assessment of invitation costs,
GP target payments, and laboratory and
colposcopy costs for the diagnosis and treatment
of preinvasive forms of cervical cancer. Occa-
sionally, the treatment of preinvasive cancer may
require hospitalisation. Costs related to these rare
occurrences have been neglected, consistently with
the results of a cost-analysis of 141 cases, none of
which required hospitalisation.219 Smear costs have
been shown to vary widely between laboratories
(£1.68 to £23.70), and therefore an average full
cost of £8.86 per test was assumed, as reported by
the National Audit Office.135

The cost of treating invasive cancer was estimated
on the basis of a study undertaken in the Trent
region during the period 1990–95 on 261 women
who developed invasive cervical cancer.219 The study
provided stage-specific treatment costs, and the esti-
mates incorporated in our model are averages of
these costs weighted by the proportions of cases in
each stage. This might lead to a slight overestima-
tion of treatment costs, as the number of cases in
the more advanced stages is likely to decrease when
screening coverage is expanded (Wolstenholme
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and Whynes’s study219 refers to cancers developed
in 1990, when coverage was 59%).

No information was available on the cost of
increasing coverage beyond the current level. One
possible strategy involving the use of health visitor
follow-up of non-respondents was described,220 but
no cost analysis was reported. Alternative strategies
may be used for different target groups (e.g. low-
income women,140 ethnic-minority women221). A
baseline extra-cost of £10 per additional woman
screened was assumed, and the effect of possible
higher costs, as suggested for example in a recent
American study,222 was examined in the sensitivity
analysis.

Sensitivity analysis

A number of one-way sensitivity analyses were
carried out in order to assess the robustness of
the results of the study to alternative assumptions
regarding key variables. Most analyses determined
only marginal changes in cost-effectiveness ratios
and did not modify the ranking of alternative
strategies, because changes in the variables tested
affected both comparators.

The effects of the hypothesis of an underlying
declining trend in the incidence of cervical
cancer130 have been assessed by assuming a 10%
decrease in the number of invasive cancers and
deaths. This would lead to a 13% increase in the
cost-effectiveness ratio of the current strategy
compared to the previous strategy. The resulting
ratio would still be largely acceptable. On the other
hand, the cost-effectiveness of strategies aimed
at improving the effectiveness of the current
screening programme would become slightly
better.

A further sensitivity analysis was conducted by
replacing the cost figures derived from the

National Audit Office134 report with unit cost data
calculated for cervical screening in the Oxfordshire
Region in 1992.223 Significant changes occurred,
because National Audit Office did not include
practice-nurse time and other primary-care costs
in their analysis. If these costs were taken into
account, the programme costs for all options would
increase (by approximately £60 million for the
current strategy). However, these costs are borne
only in part by the NHS, and it is not known how
the resources currently spent by general practices
on screening-related activities would be used other-
wise. Therefore, the actual economic impact of
this additional factor is probably much more
limited than the above study seems to suggest.
Our estimates are consistent with those reported by
Waugh and co-workers.155 As previously mentioned,
the cost of reaching women currently not covered
by the programme may vary significantly.

Finally, alternative scenarios were considered with
regard to the screening option based on the situa-
tion prior to the introduction of target payments.
In the baseline analysis a coverage of 59% was
assumed for this hypothesis, corresponding to the
level achieved at 31 March 1990. It may be argued
that coverage rates might have increased further
even without economic incentives to GPs. In fact,
evidence from Italy224 and The Netherlands225

seems to indicate that spontaneous screening
would be extremely common and coverage would
be high in the absence an organised programme,
the estimated contribution of the latter being 17%
and 24%, respectively. Therefore, a simulation was
carried out aimed at determining the incremental
cost-effectiveness of the current strategy compared
to hypothetical situations in which a coverage of
70% and 75% (all women screened at 5-year inter-
vals), instead of 59%, were reached without target
payments. The resulting cost-effectiveness ratios
were higher than in the baseline analysis, but still
within an acceptable range (approximately £18,400
and £22,800, respectively).
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