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Background
Health status measures (HSMs)
HSMs are standardised questionnaires used to
assess patient health across broad areas including
symptoms, physical functioning, work and social
activities, and mental well-being. A measure can be
disease-specific or generic to any condition, and it
can generate a profile of scores, or a single index.
The scores can be based on people’s preferences
(e.g. EQ-5D) or, more usually, arbitrary scoring
procedures (e.g. SF-36 assumes equal weighting 
for most items).

Preference-based HSMs are known as multi-
attribute utility scales (MAUSs). These produce a
single index score for each state of health which
can have a value of 1 or less, where 1 is equivalent
to full health and 0 is dead. The scores, known as
health state utilities, are used to calculate quality-
adjusted life-years. These scores are used in
cost–utility analyses.

Scope of the report
This report is concerned with the use of HSMs 
in economic evaluation, including MAUSs. It does
not review all methods of valuing benefits, such as
healthy year equivalents, conjoint analysis or
willingness to pay.

Objectives

This project reviewed the principles and practice 
of using HSMs in economic evaluations to develop
guidelines for good practice and to identify further
research needs.

Methods

Five systematic literature searches were 
undertaken: 

(1) the methodology of using HSMs in 
economic evaluation

(2) the techniques for valuing health states
(3) the relationship between non-preference-

based health measures with preference-
based measures

(4) five preference-based measures
(5) the use of HSMs in economic evaluations

published in 1995.

Results and conclusions

Judging the appropriateness of HSMs
for use in economic evaluation
Conventional psychometric tests of validity 
were found to be inappropriate, and therefore 
a checklist was developed to assess the criteria of 
the practicality, reliability and validity of an HSM
which incorporates economists’ notion of prefer-
ences. The criterion test in economics is agree-
ment with revealed preferences, but such data 
do not exist in health care. Economic validity 
can only be examined indirectly using 
the following:

• the ability to describe health accurately
• the theoretical and empirical bases of 

the scoring algorithms
• evidence of the measures ability to 

reflect stated preferences.

A comparison of techniques for valuing
health states
The literature relating to the following techniques
for valuing health states were reviewed: standard
gamble (SG), time trade-off (TTO), visual ana-
logue scale (VAS), magnitude estimation (ME) 
and person trade-off (PTO). The basic concepts 
of practicality, reliability, theoretical and empirical
validity formed the criteria for reviewing the
performance of the valuation techniques.

For practicality and reliability, little evidence
relating to ME and PTO techniques was found; with
other techniques there is little to choose between
them. SG, TTO and the VAS have all proved to be
practical on most populations, although VAS tech-
niques have performed slightly better and have cost
advantages. There is little difference between the
reliability of SG, TTO and the VAS, and present
evidence does not offer a basis to differentiate
between them. When considering theoretical
validity we conclude that only choice-based
techniques should be used, that is, SG, TTO 
and PTO.

Executive summary
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Empirical evidence available on the performance
of techniques against preferences would suggest
that (1) VAS techniques may be measuring aspects
of health status rather than valuing health states
and (2) choice-based methods are best placed to
reflect strength of preference for health states.

Review of preference-based measures 
of health
The five preference-based measures of health 
used in economic evaluation – the Quality of 
Well-Being Scale (QWB), Rosser’s disability/
distress scale, the Health Utility Index (HUI; 
mark I to III), the EQ-5D (EuroQoLc) and the 
15D – were reviewed. The most commonly used
measure was the Rosser classification (n = 25),
followed by the QWB (n = 24), HUI (n = 10), 
EQ-5D (n = 8) and 15D (n = 4).

In terms of practicality and reliability, most are
brief and easy to use, and four of them can be
administered by self-administration. The exception
was the QWB, which has a lengthier interview
schedule involving detailed probing of the respon-
dents. There was some evidence of the test–retest
reliability of the EQ-5D, 15D and HUI-III.

In terms of descriptive validity, the Rosser classi-
fication is inferior to the others in its coverage, 
and has been shown to be less sensitive at detecting
health differences than the EQ-5D. The choice
from the remaining four depends on the patient
group being evaluated and views on the inclusion
of social aspects of health. There was evidence of
the ability of these measures to detect large differ-
ences between patient groups, but they also showed
signs of insensitivity to smaller differences.

The QWB, Rosser scale and 15D can be regarded as
inferior to the other two measures because their
values were not obtained using one of the choice-
based techniques. The HUI and EQ-5D use
different methods of eliciting weights (SG and
TTO, respectively), and there is no consensus
amongst health economists as to which is better.

Review of the use of non-preference
based measures in economic evaluation
HSMs are not designed for use in economic
evaluation, and have a number of problems which
make them unsuitable for use in economic evalu-
ations. The main objection is that they do not
reflect patient preferences. A poor correlation
between HSMs and preference measures was found
in published studies. Non-preference-based HSMs

can be used to assess the relative efficiency of
interventions only in very limited circumstances.

It is recommended that a preference-based measure
be used alongside an HSM in trials where it is the
intention to undertake an economic evaluation.

Review of economic evaluations
conducted in 1995
This review examined the practice of using HSMs
in economic evaluations. The number of papers
fitting the inclusion criteria for this study (n = 13)
suggested that HSMs are not being widely used in
economic evaluation.

In most studies, the chosen HSM and the
technique of economic evaluation were compatible,
and the conclusions presented were legitimate. In
many papers, however, there was no information to
allow readers of published papers to examine the
validity of measures or reasons for choosing it.

Recommendations for research

It is recommended that:

• researchers consider the suitability of their
chosen HSM for conducting economic
evaluation using the checklist of questions 
in this report

• the EQ-5D and HUI are currently the best
preference-based HSMs, and should be
considered for inclusion in all trials intended 
to be used in economic evaluation

• only choice-based techniques, either SG or TTO,
be used to value health states

• SG and TTO values are obtained directly, rather
than trying to estimate them from VAS values
from a mapping function.

This is a developing field, and the following are
priorities for future research:

• a comparison of the EQ-5D and HUI in terms 
of the features set out in this report

• the estimation of UK preference-based weights
for the HUIs and certain key HSMs

• comparisons of MAUSs with other approaches 
to valuing health benefits

• the development of methods for testing
empirical validity of measures for use in
economic evaluation

• the empirical validity of the choice-based
valuation techniques and their basis in theory.

Executive summary
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Aims and objectives
This report presents the results of a systematic
review of the use of health status measures 
(HSMs) in economic evaluation. This project 
was commissioned by the NHS Executive’s Health
Technology Assessment (HTA) methodology panel
within the area of: ‘assessing different approaches
to the measurement of outcomes in HTA and
developing recommendations for improvements
and standardisation’.

The broad aim of the was to review the principles
and practice of using HSMs in economic evalu-
ations, whether or not they were designed for 
that purpose.

The four stated objectives within the original
research proposal were:

• to provide a review of the use of HSMs in
economic evaluation

• to compare the performance of preference-
based HSMs

• to compare preference measures with HSMs
• to develop guidelines for good practice and

identify the needs for further research.

At the request of referees to the original report
(submitted in March 1997) the research was
extended to include a fifth objective:

• to compare techniques for valuing health states.

The five reviews

Five separate reviews and corresponding search
strategies underpin this report. These reviews
covered methods and practice, and the general
outline of each review is as follows:

• published papers examining the use
standardised HSMs in economic evaluation

• published papers on the theoretical arguments
for the different techniques of valuing health
states and all empirical applications of these
techniques to valuing health states

• published studies comparing health status 
and preference measures

• papers reporting the development and/or use 
of five preference-based measures of health,
known as multi-attribute utility scales (MAUSs)

• published economic evaluations using the
frameworks of either cost–utility analysis or 
CCA published in 1995.

Search methods

Data sources
The core databases used were MEDLINE, EMBASE,
the Science Citation Index (BIDS) and the Social
Citation Index (BIDS). In addition the general
economics databases ECONLIT (SilverPlatter™)
and IBIS (British Library Political and Economic
Science) were searched. However, the additional
yield from the latter two databases was minimal
other than confirming the existence of Centre 
for Health Economics Discussion Papers already
known to the team. The NHS Economic Evalu-
ations Database (NEED) was not appropriate for
the methodological components of the review but
was searched for practical instances of economic
evaluation as described below.

Time period covered
MEDLINE was searched back to 1966 (its
inception). However, pragmatic cut-off dates 
varied according to the development of each scale
or concept (e.g. EuroQol). The Science Citation
Index and the Social Science Citation Index were
followed back to 1981 whilst EMBASE covers the
period from 1980 onwards. The two general eco-
nomics databases cover the literature back to the
mid-1980s (exact dates vary according to type of
material). This gives adequate coverage of the
period from which the majority of papers originate.
Bibliographic searching was supplemented by
citation searching, review of references from the
bibliographies of relevant articles and by manual
searching of an extensive personal collection of
relevant reprints.

Search strategies
The five reviews each have their own search
strategy. The search strategies used are fully docu-
mented as appropriate, either within the relevant
chapters of the report or in an appendix. The
search strategies used resulted from a collaboration

Chapter 1

Background to the project
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between economists (JB, MD and CG) and an
expert in searching literature databases (AB).

Structure of the report
The report commences (chapter 2) with an
overview of the valuation of health benefits from 
an economic perspective. It provides a brief
description of the techniques of economic evalu-
ation and their principle difference, which is the
measure of benefit they use. This is followed by an
overview of the theoretical basis for the measures
used in economic evaluation, including the quality-
adjusted life-year (QALY). The purpose of this
chapter is to set the scene for the five reviews
presented in the remainder of the report. Chapter
3 is based on the first review and in it we develop 
a check-list for assessing the relative merits of the
various preference-based measures for use in
economic evaluations. The aim was to proceed
beyond psychometrics and produce a framework
which encapsulates the notion of ‘validity’ from 
an economist’s perspective.

In chapter 4 we present a description and review 
of the five most widely used methods for valuing
health states: the visual analogue scale (VAS; also
called the rating scale, RS), magnitude estimation
(ME), standard gamble (SG), time trade-off (TTO)
and person trade-off (PTO). Chapter 5 appraises
five MAUSs: the Quality of Well-Being Scale
(QWB), Rosser’s disability/distress scale, the
Health Utility Index (HUI; mark I to III), the 

EQ-5D (EuroQoLc) and the 15D. This includes 
a detailed description of the instruments and 
their uses, and a systematic review against the
criteria of practicality, reliability and validity
developed in chapter 3 based on the papers
identified by the search.

In chapter 6, we undertake a critical review of 
the use of non-preference-based measures of
health-related quality of life (HRQoL) or HSMs in
economic evaluation. This includes a theoretical
critique and an empirical examination of the
relationship between HSMs and preference-based
measures using an updated search of studies using
both types of measure. On the basis of these
recommendations are made regarding the use 
of HSMs in economic evaluation. We also discuss
whether it is possible to develop these measures 
in ways which make them more suitable for use 
in economic evaluations.

The results of applying the criteria for judging 
the validity and suitability of preference- and non-
preference-based measures for use in economic
evaluation to economic evaluations identified in a
literature search of papers published in 1995 are
presented in chapter 7.

Finally in chapter 8, we attempt to synthesise the
various findings presented in this report to provide
guidance on the use of HSMs and to suggest
priorities for future research.
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This chapter provides an overview of the 
subject of outcome measurement in economic

evaluation. Its purpose is to set the scene for the
remainder of the report. It has been written in a
non-technical way designed to be accessible to 
non-economists.* It is not based on a systematic
review of the literature, and we do not claim it to 
be exhaustive, but it does cover the main issues.
The chapter begins by providing a brief description
of the techniques of economic evaluation and their
associated measures of benefit. This is followed 
by an examination of the theoretical basis of eco-
nomic measures of HRQoL used in the economic
evaluation of health care.

Techniques of economic
evaluation
Economic evaluation is the comparative assessment
of the costs and benefits of alternative healthcare
interventions (Drummond et al., 1987). The unit
for measuring the benefits of health care is the key
feature which distinguishes the different
techniques of economic evaluation.

Cost-effectiveness analysis (CEA)
This technique compares the cost of alternative
ways of achieving a given objective. Where two or
more interventions are found to achieve the same
level of benefits the least cost intervention is the
most cost-effective alternative. This is a cost-
minimisation analysis (CMA). Where the benefits
of an intervention can be measured by a single
dimension, interventions can be compared in
terms of their ratio of cost per unit of effect. These
effects are usually measured in ‘natural’ units. The
term ‘natural’ is used to refer to the fact that the
measure is unvalued. Typical examples of ‘natural’
measures used in CEA include life-years saved or
number of ulcers prevented. CEAs also use a wide
range of surrogate end-points such as detecting
cancers, reductions in blood pressure, and
improvements in bone mineral density. The
important feature of these measures is that 

more is better than less, on an interval scale over
the range being examined. An important question
addressed in this review is whether it is possible to
conduct a CEA using the scores generated by
measures of HRQoL (see chapter 6).

The important characteristic of CEA is that the
objective implied by the measure (e.g. detecting
cancers) is not being questioned nor its worth
valued. In this sense, it is the most straightforward
technique of economic evaluation. However, it is
also very limited in terms of the questions it can
address. It cannot be used to compare inter-
ventions which differ in more than one outcome
(e.g. where a treatment improves survival at the
expense of a poorer quality of life). It is also 
unable to inform decisions on the efficient
allocation of resources between disease groups 
or healthcare programmes with different out-
comes. Nonetheless, it is a widely used technique,
which can be extremely helpful in addressing 
those questions where the objective is not being
questioned and no trade-off between outcomes 
is required.

Cost–utility analysis (CUA)
CUA is like CEA in that it compares interventions
in terms of their cost per unit of effect. The differ-
ence is that the unit of effect in this case is ‘a year
in full health’, which combines length of life with
HRQoL on a single scale. The most widely used
measure of ‘years in full health’ is the QALY.

The number of QALYs is calculated by multiplying
a person’s life expectancy by the value of the
HRQoL experienced in each period as measured
by an index score of 1 or less, where 0 is equivalent
to death and 1 is full health. Scores can be less 
than 0 for health states regarded as worse than
death. Being on hospital renal dialysis, for example,
may be assigned a quality adjustment value of 0.8. 
A 20 year period on renal dialysis is 16 QALYs, and
this is assumed to be equivalent to someone living
for 16 years in full health. For more complex
health profiles, involving transitions between 

Chapter 2

Overview of outcome measurement in 
economic evaluation

* An excellent technical review of the subject can be found in an article by Johannesson et al. (1996).
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states of health, the QALY score is calculated by
summing the product of the time spent in each
state and their value.

Healthcare interventions can be compared in 
terms of their incremental cost per QALY (i.e. the
extra cost of an intervention for a given condition
group over the next best alternative divided by the
extra QALY gain) within and between programmes
(Williams, 1985). It even permits comparisons
between programmes primarily concerned with
increasing survival to those which mainly improve
HRQoL. The earliest application of the QALY mea-
sure was undertaken in North America by Torrance
et al. (1977) and in the UK by Williams (1985).

There are two components to the procedure for
estimating the quality adjuster for QALYs. The first
is a description of the state or profile of a person’s
health and the second is the valuation of these
descriptions. There are different ways of gener-
ating the health descriptions, including MAUSs,
reviewed in chapter 5. These descriptions are
valued using a number of different techniques 
(as described below).

CUA restricts the benefits of health care purely to
gains in health. It is also unable to address the
question of how much should be spent on health
care compared with other public programmes, with
compared to private consumption. It is therefore
limited to making comparisons between inter-
ventions within the healthcare budget.

Cost–benefit analysis (CBA)
The key feature of CBA is that all the benefits of 
an intervention are valued in monetary terms. This
does not mean that only financial consequences 
are included, but that non-pecuniary outcomes,
such as the effects on survival and HRQoL, have 
to be valued using money as the numeraire. An
intervention is worthwhile if monetary valuation 
of all the benefits exceeds the costs. This technique
can be used to address the question of whether a
treatment/programme is worthwhile for society,
rather than restricting it to the NHS budget or to 
a single objective. A further advantage of CBA is

that the measure of benefit encompasses a wider
range of benefits, and in particular non-health
benefits. The theoretical justification for CBA
comes from the notion of compensation, which 
is that those who gain (i.e. the benefits) could
compensate the losers (i.e. the costs).*

There are a number of techniques for obtaining
monetary valuations of benefits. One is to impute
values from people’s ‘revealed preferences’ (RPs)
in market settings in order to value benefits. One
example of this is in valuing life where the extra
earnings of construction workers in risky occu-
pations over safe occupations is used to infer a
value for a life. This is regarded as the most appro-
priate method where it is feasible, since actual
decisions are assumed to be a more valid reflection
of people’s preferences than what someone says
they hypothetically would do. However, RP
methods are not appropriate in the healthcare 
field due to the well-documented features of 
health care, including consumer ignorance 
and zero or subsidised price at the point of use
(Arrow, 1963; Culyer, 1971; Mooney, 1986).

These difficulties have led to the adoption of a
range of techniques in applied micro-economics
under the broad heading of ‘stated preference’
(SP) methods or contingent valuation. These
methods ask respondents to express how much
they would be ‘willing to pay’ for an intervention,
though they are not required to pay.

The use of stated willingness to pay (WTP) has
been popular in other areas such as transport and
environments, but less so in health economics
(Donaldson, 1993). This has arisen in part from a
concern about the distributional implications of
using WTP, since it assumes the current distribution
of income is appropriate. However, there are ways
of adjusting for this effect. Another problem arises
from the fact that many health systems, such as the
NHS, have a fixed budget and hence the decision
rule must be modified to examining the relative
cost and benefits from different programmes. The
use of this technique in health care has recently
been revived in the UK (Donaldson, 1995). It is 

* In welfare economics, the test used to determine whether a change leads to an unequivocal improvement in the
welfare of society is the Paretian criterion: which is, that a change should only be regarded as an improvement if it
makes at least one person better offer without any one else being worse off. Resource allocation decisions in health
care, and indeed elsewhere in public policy, typically involve comparisons of alternatives where there are losers as well
as gainers. A solution to this problem was suggested by Kaldor and Hicks, who extended the Pareto principle to allow
for the possibility of the gainers compensating the losers (Kaldor, 1939; Hicks, 1939, 1941). This ‘potential’ Pareto
improvement criterion implies that if the WTP by the gainers exceeds the amount the losers are willing to accept as
compensation, then the change should go ahead. The compensation need not be paid, but it has been claimed that 
the test nonetheless permits a comparison of interpersonal utility.
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an important and developing technique, but falls
outside the remit of this review.

Cost–consequences analysis (CCA)
In a CCA there is no attempt to combine multiple
outcomes into a single indicator of value (such as
the QALY). The decision-maker is left with the task
of weighing up the costs and the multiple outcomes
in a disagreggated form. These outcomes may
include a profile of possible outcomes. As such
there is no formal theoretical basis for the outcome
measures used, and CCA is not strictly one of the
techniques of economic evaluation. Despite this, 
it is a commonly used method of economic evalu-
ation. In the past this method has been known 
as a ‘soft’ CBA, but more recently has been called
CCA (Drummond, 1994).

The advantage of this approach is that it retains 
the way of thinking and discipline of economic
evaluation. To the extent that the data are helpful,
it can be seen within the decision-aiding tradition
of economic evaluation (Sugden and Williams,
1978). The disadvantages are that the basis for a
decision can often be unclear and will not be based
on patient values. The extent to which this analysis
can be applied to measures of HRQoL to inform
decision-making is examined in chapter 6.

Theoretical basis of economic
measures of health
Individual preferences for health
The origin of the economic approach to measuring
the benefits of health care can be traced to con-
sumer theory, which is concerned with predicting
the choices of individuals between different
bundles of commodities (Deaton and Muelbauer,
1980). By commodities, economists mean any
potential goods or service which a consumer can
purchase. Consumer theory assumes individuals
choose the bundle of commodities which maxi-
mises their utility subject to their budget constraint,
where utility is an indicator of the consumer’s
strength of preference. Conventional theory postu-
lates that consumers have complete, consistent and
transitive preferences over the commodities they
consume (i.e. an individual who prefers a bundle 
of commodities A over B and B over C, will prefer 
A over C). These restrictions on the nature of
people’s preferences enable economists to predict
how consumers would respond to changes in their
income and the prices of different commodities.

An important development in consumer theory 
has been the recognition that we consume

commodities for their characteristics, rather than
for their own sake (Lancaster, 1966, 1971). The
process of consuming health care can be extremely
unpleasant, such as staying on a hospital ward, or
having an invasive diagnostic test, and plainly these
are not desirable activities in their own right. The
patient consumes these health services for the
expected benefits they will bring in terms of better
health in the future. This investment view of the
benefits of health care has been combined with
consumer theory (Grossman, 1972).

Applying consumer theory to health, a person
deciding whether or not to purchase healthcare
services will consider the likely effects they are
expected to have on their health and whether the
benefits of these effects are worth the costs of the
health care. This cognitive process involves some
assessment of the value of different aspects of
health compared with other goods and services.
This may include ‘trading’, at least implicitly,
different aspects of health such as length of life
with quality of life (e.g. the decision of whether 
to have an operation associated with the risk of
mortality or life extending chemotherapy with 
side-effects). Conventional economics uses the
amount people are willing to pay in money terms 
as an indicator of their strength of preference for 
a good or characteristic of a good, but Buckingham
(1993, 1995) and Richardson (1994) have argued
that it is also possible to use other numeraires, 
such as years of life under QALYs.

There is a further complication in health care.
Decisions in health care, as in many walks of life,
involve uncertainties such as the risks of fatality from
common surgical procedures, risks of side-effects
from radiotherapy, or the risk of addiction from
drug treatments for depression. A technique for
predicting individual strength of preference over
such uncertain prospects must be based on a theory
of decision-making under uncertainty. The key to
prediction is being able to make simplifying but
reasonable assumptions about human behaviour.
The main economic theory of decision-making
under uncertainty is expected utility theory (EUT).
This theory postulates that individuals choose be-
tween prospects (such as different ways of managing
a medical condition) in such a way as to maximise
their ‘expected’ utility (Von Neumann and Morgen-
stern, 1947). Under this theory, for a given prospect
such as having a surgical operation, a utility value is
estimated for each possible outcome, good or bad.
These values are multiplied by their probability of
occurring and the result summed to calculate the
expected utility of the prospect. This procedure is
undertaken for each prospect being considered.
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The key assumption made by EUT over and above
conventional consumer theory is independence,
which means that the value of a given outcome is
independent of how it was arrived at or its context.
In decision tree analysis this is the equivalent of
saying that the value of one branch of the tree is
unaffected by the other branches.

Health economists have sought a theoretical
foundation for QALYs from EUT (Torrance and
Feeny, 1989). For QALYs to accurately reflect
preferences, it has been shown that additional
restrictions must be placed on the nature of
individual preferences for health over and above
those made for EUT (Pliskin et al., 1980; Miyomoto
and Eraker, 1985). QALYs assume that the value 
of the quality adjuster is constant and unrelated 
to the duration of a state, when it occurs in time, 
or where it occurs in relation to other states. This 
is tremendously important since it means the
analyst need only value the states once and can
than apply the values to all circumstances. These
QALY assumptions can be criticised for being too
restrictive (though it must be pointed out that
other measures of HRQoL make an even more
restrictive assumption about preferences, as will 
be explained in chapter 6).

There is evidence to suggest, for example, 
that the value of a health state is altered by the
length of time a person spends in the state. 
Sackett and Torrance (1978) asked patients and
members of the general population to value a
variety of health states, including hospital dialysis,
for durations of 3 months, 8 years and life, and
found the mean daily health state utility declined
with duration. These results suggest it might be
necessary to estimate separate utility values for
health states over different durations. Richardson
and colleagues (1990) have argued that the utility
of a health state may also be related to a person’s
prognosis: ‘A poor health state may be more
tolerable if it is perceived as a temporary hardship
to be endured to obtain subsequent health. Con-
versely, the enjoyment of an otherwise satisfactory
health state may be diminished by the knowledge
that it will end in suffering and death’.

To overcome the shortcomings of the QALY,
Mehrez and Gafni (1991) propose a measure 
which does not constrain the relationship between
quality and quantity and claim that it ‘truly’ reflects
a person’s preferences over quantity and quality 
of life while retaining the intuitive appeal of the
concept of the year in full health. They argue it is
more consistent with EUT and hence with indi-
viduals’ preferences. To distinguish it from the
QALY they have named their new measure the
healthy year equivalent (HYE). It involves the
valuation of whole health profiles, which vary in
terms of the sequence and duration of health
states. This is a more general measure of prefer-
ences than the QALY since it makes fewer assump-
tions. However, it is more complex to estimate
values for whole scenarios, and it has been
suggested by Johannesson et al. (1993) that the
HYE (or ex ante QALY) approach is ‘clearly
infeasible in the context of the types of decision-
models currently used in outcomes research and
health policy analysis, including Markov models’.
The key question is whether this logistical limit-
ation is outweighed by the advantages from its
more general specification of preferences over
health. However, there has been remarkably little
empirical work on this question.

QALYs imply another restriction on the nature 
of people’s preferences in terms of risk attitude.
The outcomes of health care typically involve
uncertainty. Even common surgical procedures, 
for example, are associated with complications,
including mortality. A risk-neutral individual would
seek to maximise the number of QALYs without 
any adjustment for risk attitude. Most QALY appli-
cations assume risk attitude is neutral. The QALY
model has been developed to incorporate a
constant attitude to risk. This requires researchers
to estimate risk attitude and this can be done by
using the SG technique to estimate the quality
adjustment and the individual’s risk attitude.*

Another approach to incorporating uncertainty 
has been to include the probability of different
sequences of health events in the scenarios used to
estimate the HYEs (e.g. Cook et al., 1994), but this
makes the descriptions even more complex.

* Non-neutral risk attitudes can be incorporated into the QALY model in the following way (Miyamoto and Eraker,
1985): U(Q, T) = [V(Q) × T ]r. V(Q) is a value function measuring the desirability of state Q and T is the length of time
in that state. According to this model, the difference between the value of a health state and its utility is a person’s
constant attitude to risk represented r, where r = 1 implies risk neutrality, r < 1 risk aversity, and r > 1 risk seeking.
Johannesson (1994) has suggested a second specification based for the utility value of health state Q: U(Q, T) = U(Q) ×
T r. Here the risk parameter is only applied to T, since U(Q) is a utility value assumed to be equal to V(Q)r. V(Q) is a
proportion of healthy years and U(Q) a proportion of the utility of healthy years. Miyamoto and Eraker have shown
how r can be estimated by ordinary least square analysis from certain equivalent questions (i.e. asking the number of
certain years in full health considered equivalent to a gamble involving full health (1) and death (0)).
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This review does not seek to resolve the debate
about the appropriateness of the assumptions
underlying the QALY approach, nor whether 
HYEs will in practice be an improvement. However,
as will be argued in the next chapter, we believe 
it is important for users of QALY measures to be
aware of these assumptions and to consider their
likely relevance to the consequences of the
intervention they are evaluating.

Social preferences
The conventional view in welfare economics is 
that social preferences are simply the summation 
of individual preferences. The compensation test
referred to earlier is based on this view. It does not
lend support to the notion of QALYs since this
measure restricts the individual’s utility function to
health (as well as making various other assumptions
about its specification) (Donaldson, 1995; 
Mooney, 1994).

However, this ‘welfarist’ view has been disputed 
by some economists (Sen, 1985; Culyer, 1989).
Culyer (1989), for example, has argued that 
health care is special and attracts substantial public
finance because society has either sympathy (i.e.
‘externality’) or some moral commitment to the
health of others, rather than their utility per se. 
The utility individuals gain from good health is
held in higher regard by society than utility from
other goods. This would imply a social objective 
of QALY maximisation, though it would be possible
to weight the QALYs on the basis of who receives
them in order to reflect social distributional objec-
tives (Wagstaff, 1991). This can be seen as part of
the decision-aiding tradition in economics which
places less emphasis on conventional welfare
economics and utility theory (Sugden and Williams,
1978; Culyer, 1989; Richardson, 1994). It implies
that a measure should have a clear meaning to
decision-makers so that they feel comfortable using
it in choosing between programmes (Richardson,
1994). This ‘extra welfare’ tradition is not well
received by many economists (see the recent review
by Johannesson et al., 1996), but it has been
important and influential in health economics.

Opinions vary in the health economics literature as
to whose values should be elicited. All MAUSs have
been valued by samples of the general population,
but the valuation of bespoke condition-specific
descriptions has often been by patients. This is an
important judgement since there is evidence of
valuations varying by disease experience, age and
education (e.g. Sackett and Torrance, 1978; MVH
Group, 1994). It has been argued that respondents
who have experienced the health states are 

in a better position to understand the states
(Buckingham, 1993) and likely to be the most
immediate recipients. This would also be consistent
with the conventional view in welfare economics,
where it is the values of the potential beneficiaries
of a given decision which should be used to inform
that decision (in order to identify a potential
Pareto improvement). Another view is that doctors
and other health professionals might be thought 
to have more experience (though from a third-
party viewpoint) of a wider range of health states
and hence be in a better position to understand 
the relative value of different health states. It has
also been argued that a representative sample 
of the general population should be used for
informing the allocation of public resources.

Nord (1992) has taken the argument further, and
has suggested that given the social objectives of
many health systems, the elicitation question
should be phrased in terms of the social decision.
Under this approach, people are asked to value
health programmes from the perspective that the
benefits are not to them but to society at large. He
claims social values may be different because they
incorporate notions of equity and it has even been
suggested that the relative weightings of quality of
life to survival may be different at a social level. 
To do this he has developed the PTO technique 
for valuing health states, and this technique is
reviewed in chapter 4.

The practice of measuring
preferences for health
There are two components to estimating QALYs.
The first involves describing the state or profile 
of a person’s health; the second the valuation of
these descriptions.

Eliciting values
Health state valuation techniques require cardinal
scale properties to provide information on strength
of preference. There are two types of cardinal scales:
interval and ratio scales. Both interval and ratio
scales provide an ordinal ranking of health states,
for example from best to worst, but also provide
information on how far apart the health states are.
For example, where an intervention is able to move
an individual from a health state valued at 0.4 to a
health state valued at 0.6, the health gain of 0.2 is
said to be the same as an improvement from a
health state valued at 0.6 to one valued at 0.8.
However, on an interval scale the zero is fixed
arbitrarily, and we could not say that the health 
state valued at 0.8 is twice as good as the health 
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state valued as 0.4. Interval scales do not allow this
type of ‘x times’ comparison. Temperature is a
common example of values on an interval scale.
Ratio scales have zero values which allow compari-
sons such as ‘twice as’ or ‘half as’, and allow us to 
say that 8 is twice as good as 4. Distance is measured
on a ratio scale, thus 8 metres is twice as long as 
4 metres. For health state valuations to be used in
CUA they require at least an interval scale. For 
most economic evaluation applications, interval
scales are usually regarded as sufficient.

The most commonly used methods to value health
states are the VAS (RS), ME, SG, TTO (Torrance,
1986) and PTO (Nord, 1992). These techniques
are described in detail in chapter 4. All these
techniques have been used to value health states.
There are advocates in the economics literature 
of VAS (Broome, 1993), TTO (Richardson, 1994;
Johannesson et al., 1996; Dolan et al., 1996), SG
(Feeny and Torrance, 1989; Gafni and Birch,
1993); and PTO (Nord, 1992). The choice of
elicitation technique is important because they
have been shown to generate different values (e.g.
Bombardier et al., 1982; Dolan and Sutton, 1995;
Loomes et al., 1995). The relative merits of these
valuation techniques are reviewed in chapter 4.

Describing HRQoL for 
estimating QALYs
Direct utility assessment
One approach has been to use the elicitation
techniques described above directly on patients
and thereby avoid the need to describe health. 
This has the logistical advantage of combining two
research tasks into one. Perhaps more importantly,
people are likely to be better at valuing their own
state of health rather than some hypothetical
health state. As Buckingham (1993) explains: ‘To
ask a person of twenty years how s/he will value
health at the age of seventy is to ask an enormous
amount of their imagination. To ask a seventy year
old how important their health is to them is likely
to result in far more valuable information’. The gap
between imagination and current experience will
partly depend on the accuracy of the health state
descriptions. It will also depend on the health
experiences of the respondents. A careful selection
of respondents who have experienced the health
state, or a state like it, would reduce the problem.
There might also be a case for approaching those
who have witnessed others in such states of health,
such as carers or health professionals. However, it
excludes the values of other members of society.

A disadvantage of direct utility assessment is 
that it has been found to be less responsive to

health change than standardised health status
questionnaires. In the Canadian Erythropoietin
Group Study (Laupacis, 1990), statistically signifi-
cant differences were found between the experi-
mental and placebo groups in measures of fatigue
and exercise stress, and two dimensions of the
Sickness Impact Profile (SIP) (which in the past has
been criticised for being insensitive (Wilkin et al.,
1992)), but the direct utility assessment using TTO
did not find any significant differences. A similar
result was found in a study by Katz and colleagues
in a recent study of patients undergoing hip arthro-
plasty (Katz et al., 1994). Lower responsiveness
implies the need for larger sample sizes in order to
detect differences and hence a more costly trial.

In practice, the direct approach has not been
widely used (Drummond and Davies, 1991). It has
encountered considerable resistance from clinical
investigators concerned about the added distress 
to their patients from valuation exercises that
confront patients with some unpalatable scenarios
involving, for example death, and hence risk
patients withdrawing from a trial. It is usually 
more acceptable on ethical grounds to collect the
descriptive data from patients in a trial, but obtain
the values outside of the trial. Furthermore direct
utility assessment can only be used for estimating
QALYs. The elicitation of HYEs is an ex ante
valuation of health scenarios, and requires a 
means of describing health.

MAUSs versus specific descriptions
MAUSs are an important set of instruments for
estimating health state values used to calculate
QALYs. These are standardised health state classi-
fications (HSCs) with a pre-existing set of prefer-
ence or utility weights (Drummond et al., 1987).
They are widely used in economic evaluations
alongside clinical trials to value the benefits of
health care. There are a number of MAUSs, and
these differ considerably in terms of their dimen-
sions, items and preference weights. As yet, how-
ever, there is little guidance in the literature on
which to use and to the best of our knowledge,
there has been no systematic review of these scales.
There are five commonly used MAUSs: the QWB,
Rosser’s disability/distress classification, the HUI
(marks I, II and III), the EQ-5D and the 15D. 
These are reviewed in chapter 5 in terms of their
practicality, reliability and validity.

The other approach is to develop bespoke descrip-
tions of the health states or scenarios experienced
by patients receiving different interventions. These
are often based on interviews with patients (e.g.
Cook et al., 1993), though they could be based on
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HSM data. In an early study, Sackett and Torrance
(1978) developed descriptions of what it was like 
to live with chronic renal disease and being treated
by one of three regimes: hospital dialysis, home
dialysis and renal transplantation. In a cost–utility
analysis of breast cancer screening, Hall et al.
(1992) developed their own description of quality
of life with breast cancer because the generic
measures were thought to exclude a number of
aspects of life found to be important to the women
themselves (diagnosis of cancer, physical
experience, certain symptoms, etc.).

The debate concerning the appropriateness of
specific versus generic descriptions of health is a
long-standing one in health services research. In
health economics there has been a concern about
the relevance and sensitivity of the generic health
classification used to derive QALYs (e.g. Donaldson
et al., 1988). The appropriateness of a generic
health classification depends on the condition 
and for some conditions, studies have found
generic measures to be as sensitive as condition-
specific measures (Fitzpatrick et al., 1993). On the
other hand, generic classifications are usually easier
to use (Gerrard, 1992). A generic classification has 
a set of off-the-shelf values, whereas condition-
specific descriptions will have to be re-constructed
from trial data and then valued as part of the study
(Brazier and Dixon, 1995). The use of a generic
measure also improves comparability between
studies, and hence it could be argued, is more
suitable for making cross-programme comparisons.
In theory, the results of studies using condition-
specific descriptions should be comparable since
they are using the common numeraire of the
QALY. However, the respondents used to generate
the values will be different, and hence less
comparable. A generic classification also has the
advantage of being able to define what aspects of
quality of life are important for informing the
allocation of public funds.

Conclusions

An economic evaluation is the comparative
assessment of the costs and benefits of healthcare
interventions. The purpose is to generate inform-
ation that will assist decision-makers to determine
the most efficient way of allocating their scarce
resources between competing demands. Eco-
nomic evaluation raises a host of theoretical 
and methodological problems for researchers in 
the design of, data collection for and analysis of
studies. This report is concerned with one set of
problems, namely the assessment of benefits, and

focuses on the use of measures of HRQoL in
economic evaluation.

The purpose of this chapter was to set the report 
in context. It describes the different approaches,
including those which are excluded from this
review which deserve attention in their own right:
HYEs, WTP and conjoint analysis. This chapter has
also provided the theoretical background to the
economic methods reviewed in this report and
important reference material for the remainder 
of this report.
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There have been a number of published 
reviews of measures of HRQoL (e.g. see

Streiner and Norman, 1989; McDowell and 
Newell, 1989; Wilkin et al., 1992; Bowling, 1992).
The absence of economic considerations from the
criteria used in these reviews has often resulted in
economic measures of HRQoL being neglected
and portrayed as ‘invalid’ or irrelevant in the
assessment of health benefits. This is an important
omission given the role of assessing efficiency in
modern health services research.

Our aim in this chapter is to fill this gap in the
current work by developing a check-list for judging
the merits of preference-based measures (such as
the QWB or the EQ-5D) by adapting the criteria
used by psychometricians to judge the performance
of non-preference-based measures of health status
(HSMs) such as the Short-Form 36 (SF-36) health
survey or the Nottingham Health Profile (NHP).
This check-list should be useful to researchers
reviewing different measures of health benefit,
whether they be generic multi-attribute scales or
more condition-specific scenarios, for use in
economic evaluation.

We begin by reviewing the conventional
psychometric criteria used by health services
researchers for assessing measures of health in
order to examine what lessons can be learnt from
this tradition and to highlight where they diverge
from the economic requirements of a measure.
This is followed by a section on developing an
economic understanding of validity. We then build
upon the foundations laid by the psychometric
tradition by developing a check-list of questions to
ask of any measurement instrument being con-
sidered for use, or being used, in an economic
evaluation. The concluding section considers the
uses of the check-list.

Search strategy and methods 
of review
A systematic search of the data sources described in
chapter 1 was undertaken using the search strategy
shown in Box 1.

The above are very broad concepts that result in
good sensitivity but poor specificity. In the case of
‘quality-of-life’ it was recognised that there is a
significant body of literature in disciplines other
than health economics. It was therefore decided to
improve the specificity of retrieval of this concept
by combining this term (as both a free-text phrase
and a designated index term) with the terms
presented in Box 2. This strategy was then
translated into appropriate search terms for
subsequent searches on other databases.

This strategy found over 1300 potential papers for
review. The abstracts of these papers were screened
to ascertain their relevance. The process identified
154 for review, and these have been listed at the
end of this chapter.

These papers have not been systematically 
reviewed in the conventional sense of applying an
established methodology as used by the Cochrane
groups. It is not possible to grade against quality
criteria, since such a method of grading does not
exist other than the peer review system used by
journal editors. Nor is there a quantitative method
for assessing opinion. This is intended to be a
comprehensive review, and one which presents 
an accurate balance of opinion (we have tried to

Chapter 3

A check-list for judging preference-based measures
of health for use in economic evaluation

BOX 1  Search strategy

Health status measure*

Health status questionnaire*

Health status indicator*

Quality of life

BOX 2  Search strategy 
(using MEDLINE as an exemplar)

\economics as a subheading

costs-and-cost-analysis {exploded} as a medical 
subject heading 

economic* as a text word

cost* in title, abstract or subject headings
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reflect disagreements rather than hide them) from
the economics literature, but it inevitably contains
our own judgements and opinions.

Psychometric criteria – what can
economists learn?
The psychometric approach of measuring health
was originally derived from a field of enquiry
known as psychophysics, which attempted the
measurement of human perceptions of different
stimuli such as heat and light (Nunnally, 1967).
Psychometrics extended psychophysics to more
subjective concepts such as intelligence, attitudes
and health perception. The methods of psycho-
metrics have been applied widely in health
measurement (McDowell and Newell, 1987) and
were integral to the construction and testing of
health status questionnaires such as the SF-36
(Ware and Sherbourne, 1992; Stewart and Ware,
1992; McHorney et al., 1994).

The psychometric literature provides a set of
criteria for assessing the performance of an
instrument. The most commonly used are prac-
ticality, internal consistency, reliability, validity and
responsiveness to change in health. Researchers
have developed a variety of empirical methods for
testing the performance of an instrument against
these criteria (Streiner and Norman, 1989). We
examine each of these criteria in turn in terms 
of their relevance in assessing measures for use 
in economic evaluation.

Practicality
An instrument must be acceptable to the patient
and to those representing the interests of the
patient, such as healthcare professionals and 
ethics committees. The length of time it takes to
administer an instrument has implications for
feasibility, cost and where there is respondent
fatigue, the quality of data. This is an important
consideration for any measure. Some economic
instruments present additional problems. The
impact of the length, difficulty and acceptability 
of an instrument can be assessed quantitatively 
in terms of the proportion of those approached
who agree to participate (i.e. the response rate)
and the level of missing data (i.e. completion rate).

Internal consistency
For measures of HRQoL, internal consistency (or
internal reliability as it is sometimes known) has
tended to be assessed in psychometrics in terms 
of the homogeneity of items within a dimension.
Consistency is often used in health economics to

refer to the extent to which respondents’ valuations
correspond with the known logical ordering of
health states or the underlying assumptions about
preferences over health. This notion of consistency
is addressed later in this chapter. The items or
questions in an instrument are assumed to tap a
particular dimension of health and therefore
responses to items in the same dimensions should
be correlated with one another. This definition 
of internal consistency could conflict with the
requirements of a measure for economic evaluation
since it may result in the exclusion of items which
do not fit neatly into one of the hypothesised
dimensions but are important in terms of patient 
or societal preferences. This would also be a
concern in psychometrics in terms of content
validity, as we discuss below.

Reliability
A measure must be able to reproduce a series 
of results over repeated measurements on an
unchanged population with the minimum amount
of random error. Reliability includes stability over
time (retest reliability), agreement between raters
(inter-rater reliability), and agreement between
scores obtained from different places of adminis-
tration. All measures have some degree of random
error, and the consequence of greater random
error is the need for larger sample sizes. Reliability
is important for any measurement instrument,
including economic measures of outcome such as
QALYs (Torrance, 1986; Froberg and Kane, 1989;
Dolan et al., 1996).

Validity
Validity has been defined as the extent to which 
an instrument measures what it is intended to
measure. The validation process is therefore
concerned with seeking to establish the extent to
which a measure serves the purpose for which it is
being used. Ideally an instrument would be tested
against a criterion or ‘gold standard’. In the
absence of such a gold standard measure for
HRQoL, psychometricians have developed various
indirect ways of establishing validity. The most
commonly used are content validity, face validity,
construct validity and concurrent or convergent
validity (Streiner and Norman, 1989; Wilkin et al.,
1992). Each of these is examined below.

Content validity
Content validity is defined as the extent to which
the items of an instrument are appropriate for the
health dimensions being measured (Wilkin et al.,
1992). No measure can cover all dimensions and
include every conceivable item, and there is
inevitably a trade-off between completeness and
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parsimony. Claims for content validity typically rest
on the comprehensiveness of the instrument and
the methods used to generate its dimensions and
items. The need for comprehensiveness can act 
as a constraint on the application of internal
consistency as described above.

Developers of the first version of the EuroQol
instrument used the content of existing health
status questionnaires (HSMs) (EuroQol Group,
1990). This ‘expert’ approach to generating
dimensions and items could be criticised for not
accurately reflecting the views of those concerned,
such as the patients, their carers or the health
professionals. In health services research, there 
is an interest in using the views of patients in the
development of the instruments measuring health.
The approach used by some methodologists, such
as the developers of the NHP, was to obtain an
initial pool of statements from interviews with
patients (Hunt et al., 1986). Economists, being
concerned with ensuring the measure correctly
reflects the arguments of an individual’s utility
function, are likely to prefer this patient-
based approach.

Face validity
Face validity considers whether the items of each
domain are sensible and appropriate. Asking very
elderly people, for example, about their ability in
vigorous activities (such as running) would be
regarded as inappropriate. This is important for
the acceptance of a questionnaire and whether 
it is likely to generate valid descriptive data. 
This is a subjective test to be undertaken by the
researcher, and may include consulting relevant
health professionals, or the patients themselves.
This is also going to be important for use in an
economic evaluation.

Construct validation
Construct validation represents a series of
procedures for testing the validity of an instrument.
The procedures are all concerned with assessing
the extent to which the instrument correlates with
other hypothesised measures or indicators of the
health concept or concepts of interest. There are
two commonly used approaches:

• Group comparisons. This is where a measure 
is judged in terms of its ability to differentiate
between groups thought to differ in terms of
their health. However, the ‘constructs’ con-
ventionally used to test measures of HRQoL 
may not reflect preferences. Age, for example, 
is associated with health, but it cannot be
assumed that older people would give a lower

valuation for their own health state. Clinical
opinion on the severity of a condition may be
poorly correlated with patients’ views. Tests of
construct validity must be made appropriate for
the measurement of preferences.

• Convergent validity. This is the extent to which 
a measure correlates with another measure of
the same concept. The comparator instrument
would usually be an existing and widely accepted
measure of health. Again this would not be
appropriate without adaptation for preference-
based measures.

Responsiveness
The concept of responsiveness is closely related 
to validity. Responsiveness is the ability of an
instrument to measure clinically significant 
changes in health (Wilkin et al., 1992). It is
regarded as the key property of a measure for
evaluating the impact of healthcare interventions.
It is also related to reliability since the more stable 
a measure, the more able it is to detect change.
Responsiveness is usually assessed statistically using
measures such as the ‘effect size’, where the mean
change in score is divided by either the standard
deviation at the baseline or the standard deviation
of the change (Guyatt, 1985). The effect size
indicates the relative size of the ‘signal’ in com-
parison to underlying ‘noise’ in the data. The effect
sizes of different instruments are compared for
groups of patients assumed to have experienced a
health change, such as after an operation of known
effectiveness (e.g. a knee operation) or where the
patient’s doctor reported a change in health.

A common assumption in the assessment of
responsiveness is that for a given health change, 
the HSM with the larger effect size is the better
measure (Guyatt, 1985; Fitzpatrick et al., 1992; Katz
et al., 1994). Where the objective is to minimise
sample size this makes sense. However, when the
purpose is to compare the size of change between
treatments as part of an economic evaluation,
within or between conditions, it is the value of
change which matters. Effect sizes do not indicate
value or the importance of a change. It is the
sensitivity of or responsiveness of an instrument
which is important for economic evaluation.

Overview
There are important lessons for economics from the
psychometrics literature. Practicality and reliability
are important criteria for assessing the performance
of any instrument and are concerns which should be
common to economists and psychometricians alike.
The importance of practicality is compounded in
economic evaluations conducted alongside clinical
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trials where the instrument will be an additional
burden (usually for the patient) to other measures
of health. Reliability has major implications for
sample size calculations and hence the cost of
conducting a trial (O’Brien and Drummond, 1993).
Amid the theoretical debates currently taking place
in health economics journals it is important not to
lose sight of the importance of practicality and
reliability in assessing the value of an instrument for
use in economic evaluation (Dolan et al., 1996;
Froberg and Kane, 1989; Torrance, 1986). These
criteria are however irrelevant unless the instrument
is measuring the right concept, namely preferences.

The content and face validity of the items of a
questionnaire also appear to be promising candi-
dates for a check-list. and should not be ignored.
However, we found the psychometric criteria of
internal consistency, construct validity, and
responsiveness on their own to be inappropriate for
judging the suitability of a measure for use in
economic evaluation. This arises from a funda-
mental difference in what psychometricians and
economists are seeking to measure. Whilst psycho-
metricians are seeking to measure or numerically
describe patient perception along different
dimensions of health for clinical trials and routine
monitoring, economists want to know the relative
value patients and others place on the dimensions
and their components in order to undertake more
than the most rudimentary form of economic
evaluation. The value of a health improvement 
will be related to a measure of the size of the
change, but these two concepts will not be 
perfectly correlated. For example, someone may
regard a large health improvement (such as the
ability to walk upstairs) as being of little or no
benefit if they live in a bungalow. Conversely an
apparently small improvement in pain may be
highly valued by the patient.

Validity is judged in terms of the extent to which an
instrument measures what it is intended to measure
and economists are interested in measuring the
value placed on health rather than in measuring
health per se. The rest of this chapter therefore
considers how economists would want to define
and therefore test the validity of measures of 
health used in economic evaluations.

Towards an economic
understanding of validity
Economic evaluation requires a measure of benefit
which reflects individual or societal preferences.
Even the least sophisticated technique of economic

evaluation of CMA requires a measure to be related
to preferences, though it need only have ordinal
properties and hence be able to rank states of
health from best to worst in the right order. For the
more sophisticated techniques of CUA and CBA,
the measure must reflect preferences on a cardinal
scale. The intervals of the scale must be equal, and
hence we can say, for example, that a movement
from say 4 to 3 is equal to a movement of 2 to 1.
This enables healthcare programmes to be com-
pared in terms of a ratio of cost per unit of change.

The gold standard or criterion test of the validity 
of a measure intended to reflect preferences would
be the extent to which it was able to predict those
preferences revealed from actual decisions. How-
ever, RP methods have not been applied in the
healthcare field due to the well-documented
features of this commodity (Arrow, 1963; Culyer,
1971; Donaldson and Gerard, 1993). RP methods
require the consumer to be sovereign, but in 
health care the consumer is often ignorant of the
outcomes of care. Furthermore, the doctor can 
act as the patient’s agent in the consumption of
health care, but the level of ignorance is such that
the patient cannot be sure his/her doctor is being 
a perfect agent. It cannot be assumed that the
health services provided would have been the
consumer’s preferred choice.

There are a variety of views in the health 
economics literature on testing measures of 
validity. One approach is to be sceptical about the
value of trying to prove validity at all. This view is
reflected in a comment by Williams (1995), who
suggested that ‘searching for ‘validity’ in this field,
at this stage in the history of QOL measurement, 
is like chasing will o’ the wisp, and probably 
equally unproductive’. The response of other
health economists has been to focus on establish-
ing the theoretical basis of the measure. This 
view is typified by the following quote from Gafni
and Birch (1995): ‘In economics the validity of 
the instrument stems from the validity of the 
theory which the instrument is derived from. 
Thus instead of determining the validity of the
instrument itself (the typical case when one uses
the classical psychometric approach) one has to
establish the validity of the underlying theory.’ 
The theoretical basis of the preference-based
measures was reviewed in chapter 2, where it was
shown that there has been a considerable amount
of disagreement on which is the most theoretically
correct measure for use in economic evaluation.
Indeed, it is the debates about theory which 
have dominated the economics literature on
outcome measurement.
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There is a further question as to whether social
resource allocation decisions should be informed 
by some aggregation of individual preferences
(Loomes and McKenzie, 1989). Testing the validity
of social values would imply a different approach.
Nord (1993) suggested an approach whereby: ‘the
validity of the values obtained from different scaling
techniques may be tested by asking whether the
people from whom the values were elicited actually
agree with the consequences in terms of the implied
priorities for different health programs’. Nord has
used this question with members of the general
population. Within the broader decision-aiding
tradition, the measure should have a clear meaning
to decision-makers so that they feel comfortable
using it in choosing between programmes (Richard-
son, 1994), but no formal method for testing validity
has been proposed.

Such a diversity of opinion makes it difficult to
suggest a single set of criteria for assessing the
validity of a measure for use in economics evalu-
ation. Nonetheless, we believe it is important to
consider explicitly the validity of preference-based
measures of health in designing, conducting and
reviewing an economic evaluation. We have
therefore developed a check-list for assessing 
their validity which includes the agreements and
disagreements within the economics literature. 
The list examines two parts of a measure: firstly 
the description of the consequences and secondly
their valuation. A critical assessment of these two
parts should help in understanding the extent to
which an instrument is able to be a valid cardinal
measure of preferences validity. We would also not
wish to loose sight of empirical validity, and this
forms the third part of the check-list. These three
parts of the list are now discussed in turn.

Descriptive validity
To be confident that the values generated by a
measure reflect preferences, they must be gener-
ated from accurate descriptions of health or
changes in health of relevance to a person’s utility
function. In contrast to psychometrics, there has
been little written in the economics literature about
this very important aspect of outcomes measure-
ment. Published economic evaluations rarely
address the issue and yet it has been suggested that
quite small differences in the content of health
state descriptions can alter the results substantially
(Smith and Dobson, 1993). There has also been
understandable concern about the relevance and
sensitivity of the health classifications used to 
derive QALYs (Donaldson et al., 1988; Hall et al.,
1992; Carr-Hill and Morris, 1991). The descriptive
systems of the Rosser disability and distress

classification, for example, have been found to 
be insensitive compared to other measures of 
health (Hollingworth et al., 1995)

It has been suggested that condition-specific
descriptions should be used instead of generic 
ones since they can be made more relevant to the
condition and hence more sensitive (Donaldson 
et al., 1988). However, this is not always the case.
For example, in a study of patients with rheu-
matism the generic EQ-5D was found to be as
sensitive to health differences and changes as
instruments designed for this patient group. 
The use of specially constructed disease-specific
scenarios in the derivation of QALYs or HYEs 
is no guarantee of descriptive validity. In a study
published by Cook et al. (1994) the vignettes 
were very simplistic and not able to describe the
diversity of outcomes found in prospective study 
of patients receiving the same treatments. For
example, the following description was used to
describe a successful laporoscopic procedure: 
‘You will have an operation. Your doctor has told
you that there is a very small risk of dying (about
one person in every 1,000 dies). After the operation
you will return to full health straight away’.

One way of avoiding the need to describe health
states or scenarios is to obtain preference data
directly from patients experiencing the healthcare
intervention. However, as argued in chapter 2,
there are reasons why this may not be desirable 
and besides, it is often not possible to use prefer-
ence elicitation techniques directly on patients.
The assessment of descriptive validity is therefore
an essential step. The question is how it should be
done. We suggest that content and face validity,
together with construct validation, be used to test
the descriptions of the classifications.

Content and face validity
The psychometric criteria of content and face
validity, though subjective, are nonetheless import-
ant to assess the comprehensiveness, relevance and
sensitivity of the dimensions in MAUSs or scenarios.
The content of a measure in terms of its dimen-
sions and items implicitly defines the contents of 
a utility function. Economists who are concerned
with ensuring the measure correctly reflects the
arguments of an individual’s utility function, that 
is, the things which individuals value, may prefer 
a direct method of eliciting patients views when
generating items and dimensions.

Construct validity
It is important to have an empirically based means
of testing the descriptive validity of an instrument.
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Construct validation is appropriate for testing 
the validity of the description of health or health
change underlying a MAUS. The ability of an
instrument to reflect known or expected differ-
ences and changes in health is an essential pre-
cursor to its ability to reflect preferences. Other-
wise there is a danger that the failure of a score 
to detect a difference is incorrectly interpreted to
imply that the descriptive component of the instru-
ment is insensitive. The score of a preference-based
measure may fail to detect the difference simply
because the difference is not valued by patients. 
On the other hand, it could be the result of an
insensitive scoring system, as was shown to be the
case with the Rosser classification

The construct validation of a health scenario 
would involve different tests. Developers would
have to demonstrate the empirical accuracy of the
scenarios against evidence from trials. Potential
users would have to show how the scenarios 
applied to their own patient/treatment group.

The methods of valuation
There are four aspects of the methods of valuation
to be addressed: the question of whose values to
elicit, the assumed model of preferences under-
lying the method of valuation, the technique of
valuation, and the quality of the valuation data.

Whose values?
Views in the literature vary as to whose values
should be incorporated into an evaluation. This is
an important judgement since there is evidence of
valuations varying by disease experience, age and
education (e.g. Sackett and Torrance, 1978; Slevin
et al., 1990; MVH Group, 1994). It has been argued
that respondents who have experienced the health
states are in a better position to understand the
states (Buckingham, 1993) and likely to be the
most immediate recipients. This would also be
consistent with the conventional view in welfare
economics, where it is the values of the potential
beneficiaries of a given decision which should be
used to inform that decision (in order to identify 
a potential pareto improvement). Another view is
that doctors and other health professionals might
be thought to have more experience (though from
a third party viewpoint) of a wider range of health
states and hence be in a better position to under-
stand the relative value of different health states. 
It has also been argued that a representative 
sample of the general population should be used
for informing the allocation of public resources.
There are arguments for all of these constituencies,
and they have all been used in past valuation 
work (Torrance, 1986). The question of whose

preferences or values should be used in valuation
surveys is ultimately a question of whose perspective
is regarded as relevant for a given decision. These 
is currently no concensus in the health economics
literature as whose values should be used to inform
resource allocation decisions.

Assumptions about preferences
QALYs and HYEs rely on making assumptions
about the nature of people’s preferences for 
health (Johannesson et al., 1996). The QALY
‘model’ makes the most restrictive assumptions. 
It assumes that the value of a health state is inde-
pendent of when it occurs, its duration, and its
context (chapter 2). In most applications of the
QALY, decision-makers are also assumed to be risk
neutral. Gafni et al. (1993) argue that users of
QALYs should prove the additional assumptions
made by the QALY. This argument could be
applied to the more general assumptions
underlying QALYs and HYEs of EUT.

Unfortunately, there is little evidence on the
importance of any violations of the assumptions 
of QALYs and HYEs in different circumstances.
Nonetheless, it should be incumbent upon the
potential user to consider whether these assump-
tions are likely to be appropriate for the inter-
vention/condition they are planning to evaluate. 
In the case of the QALY, the researcher should be
able to gauge the potential for significant depar-
tures from the assumptions of the QALY and their
likely importance; for example, whether the patient
is likely to adapt to the health state through time or
whether prognosis might influence the value of a
health state (Richardson et al., 1990). For appli-
cations of the QALY model, the importance of risk
in the outcomes of an intervention should be
considered. A small risk of mortality was found 
by Cook et al. (1994) to be weighted more heavily
than is predicted by the QALY model. This would
suggest the risk-neutral QALY model is inappro-
priate in such circumstances. The more general
HYE model proposed by Mehrez and Gafni (1989)
is less restrictive than the QALY model, but it none-
theless assumes risk neutrality with respect to
healthy years and the axioms of EUT.

Requiring the researcher to consider the appro-
priateness of the assumptions of their chosen
method of valuation might be thought to be overly
demanding. Some of the issues are quite complex.
However, we believe it is important for empirical
work to start to reflect the concerns being raised in
the literature about some of the methods. It does
not seem unreasonable to expect someone who is
designing and conducting an economic evaluation
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to at least consider the likelihood of any violations
and how important they could be in altering the
conclusions of the study. Users of the results of
such a study need not undertake such an exercise,
but they should be given appropriate guidance by
the researchers in the interpretation of the results.

It should be noted that whilst these theoretical
issues preoccupy the journals of health economics,
they seem to have largely been ignored in the
psychometric literature. HSMs do not usually
incorporate preferences in an explicit way and
where they do they tend to use VASs (or non-
preference-based valuation techniques). They are
by implication invoking a set of assumptions more
restrictive than the QALY model. The concerns
raised in this section about preference-based
measures apply a fortiori to health measures.

In conclusion, it is not possible to produce a
definitive set of criteria for judging the appro-
priateness of the model of preferences. Instead, we
suggest the researcher is explicit about the model
of preferences and is asked to consider the likely
validity of the underlying assumptions.

Valuation technique
Techniques used to value healthcare benefits
include the VAS, ME, SG, TTO, PTO and WTP.
Chapter 2 reported on the near-consensus in the
economics literature that the VAS and ME do not
have a basis in economic theory for estimating the
strength of people’s preferences and do not gener-
ate a measure suitable for use in CUA. Although
there could be a case for the VAS, if it can be shown
to be related to a choice-based method by a robust
statistical model. This is reflected in the check-list.
The issue of valuation techniques is fully explored
in chapter 4.

Quality of data
All economic instruments for measuring health-
care benefits will use data elicited from valuation
studies. These studies vary in terms of their
respondents, the size of sample, and the method 
of administering the questionnaires (e.g. interview
compared with self-complete administration, or
with and without the aids of props). These have
implications for the quality of the data in terms 
of the representativeness of the respondents, the
reliability of the data, and the extent to which the
respondent understood the task. The valuation 
of the larger generic health classifications also
depends on there being a method of estimating
values for all health states from the valuation of a
sample of states (Dolan et al., 1996). These aspects
of valuation will now be examined on more detail:

• The background of the respondents should be
examined and assessed to see if they are repre-
sentative of the population whose values are
being sought.

• Values should be reported with an indication 
of the reliability of the estimated values. Large
variances should not be regarded as a fault of 
the measure since in part this may reflect
genuine differences in preferences in the
population. They might also be the result of a
small sample size in the valuation survey. For the
researcher, it is important to have access to the
extent of the variation in order to conduct a
sensitivity analysis. They may also wish to have
access to a breakdown of the results by groups.

• Respondents’ understanding of the task is partly
reflected in the logical consistency of their
answers. For some health classification systems
and disease-specific descriptions it is possible to
determine their ranking a priori. Where one
health state is better than another state on one
dimension but no worse on any other dimension
it should be valued at least as highly as the other.
The frequency with which this arises provides
some indication of whether respondents under-
stood the task. However, there are no accepted
standards of consistency, and the analyst must
judge whether respondents sufficiently under-
stood the task to have confidence in the survey
results. In some valuation surveys respondents
displaying extreme cases of inconsistency are
removed (Torrance et al., 1982; MVH Group,
1994), but this may have implications for the
representativeness of the sample.

• The response and completion rates of the
valuation surveys should be reported since they
have implications for all three aspects of quality.
The rates may also affect the reliability of the
data and the representativeness of the respon-
dents, since there is a tendency for response
rates to be lower/reduced in lower income
groups. They may also indicate the respondents’
difficulty with understanding the task and their
acceptance of it.

• Some of the generic HSCs are too large for 
it to be possible to value all the health states
directly. The HUI-I, for example, has four
dimensions and 23 items, while the EQ-5D 
has five dimensions and 15 items, generating 
960 and 243 states, respectively, and the more
recent HUI-III with eight dimensions has
972,000 possible states. Only a sample of health
states is valued for such instruments, and these
are used to estimate values for all their states.
There are two methods of undertaking this
estimation (Froberg and Kane, 1989). One is 
by statistical inference, which involves the use 
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of multivariate techniques to estimate values for 
a functional form specifying the relationship
between items of the HSC. The other is an
algebraic approach, where individual utility
functions are estimated for each dimension, 
and then aggregated using a function obtained
by algebraic solution (Torrance, 1982). These
raise substantial technical issues in their own
right which are beyond the scope of this chapter.

Empirical validity – the acid test
The descriptive content of an instrument and the
way it is valued provide a rationale for supposing
whether or not a measure could generate values
which reflect people’s preferences. The ultimate
test, of course, is whether the values do so in prac-
tice. There is very little evidence on the validity of
instruments used in economic evaluation. However,
given the importance of this issue we shall consider
how this might be done. We propose a hierarchy 
of evidence, based around three types of evidence.
The first is based on RP data, the second on 
stated preference data, and the third on
hypothesised preferences.

Revealed preferences
The difficulties in obtaining RP data were raised
earlier in this chapter. Experience from the
literature on valuing life, such as by the use of
labour market premiums for risky jobs, is plagued
with problems of poor information and confound-
ing (Mooney, 1977). However, it would seem to be
worth developing this approach. There are some
interesting developments testing stated WTP values
(e.g. Chestnut et al., 1996). An important point is
that it does not require situations where the
consumer has perfect information but it is neces-
sary to know the consumers’ perception of the
benefits attributable to a product (which may not
be health care) along with their purchasing
decisions. There are many circumstances in health
care, even in the UK, where people are buying
health care out of pocket (e.g. complementary
medicine and in vitro fertilisation. Even without
payment people are making choices in health care.
The problem is how to disentangle the patients’
perceived benefits in order to assess preferences
over the set of attributes. Such research is going to
be difficult but should be a priority for the future.

Obtaining RP data from societal decision-making 
is equally fraught with problems, and these have
been well reported in the literature, particularly in
the context of valuing life There is again a problem
of contaminants and confounding factors making 
it difficult to interpret the basis of the decisions
made and hence preferences.

Stated preferences
Given the absence of RP data, an alternative to tests
of the validity of a measure would be a comparison
with stated preference.

A simple ordinal test would be to ask patients to
rank health states they have experienced before
and after surgery. This is a form of responsiveness
that applies to those changes in health reported by
patients rather than those deemed to be clinically
significant. Testing the interval properties of a
MAUS is more difficult. One approach would 
be to administer a direct method of preference
elicitation on the same patient group and assess 
the convergent validity (e.g. directly elicited TTO
values with those obtained from the Measurement
and Valuation of Health (MVH) Group tariff for
the EQ-5D). However, it is difficult to interpret
differences since they may legitimately reflect the
background characteristics of the respondents.

For testing the ability of a measure to predict 
social preferences, Nord (1991) has suggested a
method based on the patient trade-off question.
For example, if a value of 0.4 has been assigned to
state A and 0.7 to state B, then this implies a subject
is indifferent between making one patient in state
A well for 2 years and making two patients in state
B well for 2 years. This test also incorporates equity,
and in this sense it also does not compare like 
with like. Furthermore, the validity of this
technique as a means for obtaining social 
values has not been tested.

Hypothetical preferences
We also suggest a less direct method for testing
validity based on hypothetical preferences, which
examines whether the scores generated by an
instrument reproduce the expected differences
between groups of patients. This is a version of 
the psychometric test of construct validity, since 
the researcher must hypothesise or construct the
expected differences (Streiner and Norman, 
1989). It could be hypothesised, for example, 
that a patient would prefer a less severe condition,
and hence this state should be associated with a
higher score. This could be used to test the
sensitivity of an instrument to expected differences
between groups or its responsiveness to hypo-
thesised changes (e.g. Hollingworth et al., 1995;
Katz et al., 1994). The hypothesis must be chosen
with some care, given the reservations already
expressed about construct validity. We accept 
there are problems with this approach but 
believe that, used with care, it can provide useful
insights into the validity of measures for use 
in economic evaluation.
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A check-list for judging the merits
of preference-based measures 
of health
The application of psychometric criteria of
practicality, reliability and validity to measures 
of HRQoL has been reviewed and adapted for
economic evaluation. The results are summarised
in the form of a check-list for judging the merits 
of preference-based measures of health (Box 3).
The criteria of practicality and reliability have been
included, but not internal consistency. The tests 
of content, face and construct validity have been
retained but limited in application to assessing the
descriptive validity of the instrument. Up to this
point in the check-list there is little disagreement
with the criteria used to assess HRQoL measures. 
It is in the methods of valuation, and the empirical
testing of validity of preferences, that there is a
divergence, reflecting the different concepts 
being measured.

An important feature of the check-list is its
comprehensiveness. It covers a larger range of
characteristics than is usually discussed in the
health economics literature, which has tended to
focus on theoretical issues. This allows consider-
ation to be given to the feasibility of using the
instrument, its reliability (and hence the required
sample size), and its validity in practice.

Where there is no apparent consensus between
economists, the check-list requires the researcher
to be explicit about the chosen method. The
researcher is at least encouraged to ask questions
about their chosen measure, such as the likelihood
of the assumptions being violated and the existence
of empirical evidence on validity.

The breadth of the check-list raises the inevitable
question as to whether some parts of it are more
important than others and hence should be given 
a larger weighting. It could be argued that it is
important to consider whether an instrument is
measuring the right concept first, that is validity,
before the more practical concerns. To measure
the right concept badly could be better than
measuring the wrong one well. However, a
theoretically superior measure which is not 
feasible to use has no practical value. Assessing 
the importance of different items in the check-
list requires careful judgement on the part of 
the user.

We have chosen to call the result a check-list rather
than a list of criteria, since the term criteria implies
a degree of consensus that does not exist in the

BOX 3  Check-list for judging the merits 
of preference based measures 

of health

Practicality
• How long does the instrument take to complete?
• What is the response rate to the instrument?
• What is the rate of completion?

Reliability
• What is the test–retest reliability?
• What are the implications for sample size?
• What is the inter-rater reliability?
• What is the reliability between places of 

administration?

Validity
Description
• Content validity:

– Does the instrument cover all dimensions of 
health of interest? 

– Do the items appear sensitive enough?
• Face validity:

– Are the items relevant and appropriate for 
the population?

• Construct validity:
– Can the unscored classification of the instrument 

detect known or expected differences or changes 
in health?

Valuation 
• Whose values have been used?
• Assumptions about preferences:

– What is the assumed model of preferences?
– What are the main assumptions of this 

model?
– How well are the preferences of the patients/

general population/decision makers likely 
to conform to these assumptions (see 
examples in text)

• Technique of valuation:
– Is it choice based?
– Which choice-based method has been used?

• Quality of data:
– Are the background characteristics of the 

respondents to the valuation survey 
representative of the population?

– What was the degree of variation in the 
valuation survey?

– Was there evidence of the respondents’ 
understanding of the task?

– What was the method of estimation? 
(where relevant)

Empirical 
• Is there any evidence for the empirical validity of 

the instrument?
– Revealed preferences?
– Stated preferences?
– Hypothesised preferences?



A check-list for judging preference-based measures of health for use in economic evaluation

20

literature on what is a valid measure. At a recent
presentation of an early draft of this chapter to the
UK Health Economists Study Group meeting
(Brazier and Deverill, 1997) there was a concern
that it was too early to ‘lay down the law’. The
purpose of the check-list approach is to provide
guidance rather than rules, and to acknowledge
disagreement when it exists. The precedent in
health economics is the widely used check-list for
economic evaluation (Drummond et al., 1987). The
check-list presented here can be used to inform the
design of an economic evaluation as well as in the
review of instruments and published studies.

Conclusions

We have shown the inappropriateness of many
psychometric criteria for judging the validity of
measures for use in economic evaluation. We
propose instead a check-list which incorporates the
economists’ perspective on the role of preferences.
It will now be used to conduct a review of QALY
instruments (chapter 5), the use of health status
questionnaires in economic evaluations (chapter 6)
and to review all economic evaluations published in
1995 using HSQs (chapter 7). Although the prime
motivation for constructing the list was to help us
conduct these reviews, we believe it could also be
useful to researchers in the design and review of
economic evaluations.
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Introduction
As discussed in chapter 2, there are two
components to estimating QALYs. The first 
involves describing the state or profile of a 
person’s health; the second the valuation of these
descriptions. This review focuses on the second 
of these components.

There are a number of techniques for the valuation
of health states. The relative merits of these tech-
niques has been a subject for debate for many
years. There have been a number of informative
reviews of the techniques (Torrance, 1986; Froberg
and Kane, 1989; Richardson, 1994; Dolan et al.,
1996), and this review builds upon this earlier
work, in particular using Froberg and Kane (1989)
as a point of departure in the current literature.

We have focused on the specific techniques for the
elicitation of preferences (or quality weights) for use
in the valuation of health states. We have not con-
cerned ourselves with the issues surrounding whose
values to elicit and in a wider sense the issues relat-
ing to framing and context effects, other than those
which appear to be specific to particular valuation
techniques. We regard these topics as general QALY
issues, rather than method-specific concerns. We
review those techniques which have been used to
elicit health state utility values on a scale of 1 or less
(as discussed in chapter 2), and consider these to 
be measures of strength of preference (i.e. to have
cardinal scale properties). Therefore, this review
does not include the literature covering contingent
valuation or WTP techniques (which deserve
attention in their own right). The health state
valuation techniques covered in this review are 
the SG, TTO, the VAS (RS), ME and PTO.

We review the literature relating to these
techniques and report on both the methodological
and empirical findings to provide an assessment 
of the relative merits of the techniques.

We begin by providing a description of the health
state valuation techniques reviewed, and details of
the search methodology and search results. We
then present the criteria used to review the

performance of the techniques and a separate
review of each of the techniques, followed by a
comparison of the techniques. A discussion of the
literature covering the relationships between the
techniques follows, and conclusions are presented.
An empirical listing of reported health state valu-
ation studies and a listing of the literature reviewed
are contained in the appendices to this report 
(see appendix 2).

Description of health state
valuation techniques
Visual analogue scale

A typical rating scale consists of a line on a page with
clearly defined end-points. The most preferred health
state is placed at one end of the line and the least
preferred at the other end. The remaining health
states are placed on the line between these two, in
order of their preference, and such that the intervals
or spacing between the placements correspond to the
difference in preference as perceived by the subject.
(Torrance, 1986)

The VAS, sometimes referred to in the literature 
as the category rating (CR) scale or just the rating
scale (RS) is simply a line, usually with well-defined
end-points, on which respondents are able to
indicate their preferences. The example shown in
Figure 1 is the ‘thermometer rating scale’, used by
the EuroQol Group, which has the best imaginable
health state at the top of the line and worst imagin-
able health state at the bottom. Proponents claim
the VAS technique generates an interval scale
measure of preferences, so that the differences 
in a person’s strength of preference for a move
between 90 and 95 on the scale should be the 
same as between 20 and 25 (Kaplan et al., 1979).

This form of scaling was originally developed in
psychophysics to measure people’s response to
sensory stimulation, such as light, sound and heat.
It was developed in the field of psychometrics to
assess feelings and attitudes across a range of 
fields of enquiry. It has been widely used in health
research to measure health status, including
people’s perception of their symptoms, such as

Chapter 4

Review of the techniques of health 
state valuation
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pain, functioning, and mental well-being (e.g.
Nicholl et al., 1992), where the categories are
sometimes described verbally to assist the respon-
dent. It has been extensively used to assess peoples
valuation of different states of health.

There are many variants of the technique. The
lines can vary in length, be vertical or horizontal
and may or may not have intervals marked out with
different numbers. The QWB MAUS, for example,
was valued by asking respondents to place health
states into one of 15 numbered slots, where 0 was
death and 1 was optimum health. The EQ-5D has
been valued using the finer interval markings of 
0 to 100, reproduced in Figure 1. For some appli-
cations, respondents are asked to value a set of
hypothetical health states on the same scale. They
may be asked to place the best and worst at the end-
points as described by Torrance above, but this is
not the case for the EuroQol version where the
respondent is free to place the states on the scale 
in any order. Torrance and colleagues have also
developed a felt board on which the respondent
places cards describing different health states,
whereas the EuroQol version asks respondents to
indicate the position of a health state by drawing 
a line on a piece of paper on to the scale.

The VAS has been widely used to value health
states, including all the MAUSs. The QWB has only
been valued by the VAS, and the HUI-II and HUI-
III have been valued by transforming VAS values
into SG. It is therefore an important technique 
to review.

Where we refer to the VAS we use the term to
capture all the general techniques which are char-
acterised by the methodology i.e. RSs, CR and VAS
methods. Where particular authors have referred to
descriptions such as RS or CR we have used the
general description of the VAS to describe them.

Magnitude estimation

Here the subjects were asked to provide the ratio 
of undesirability of pairs of health states – for
example, is one state two times worse, three times
worse etc. compared to the other state? Then, if state
A is judged to be x times worse than state A, the
undesirability (disutility) of state B is x times 
as great as that of state A. By asking a series of
questions all states can be related to each other 
on the undesirability scale. (Torrance, 1986)

ME was developed in psychometrics to measure
sensory and non-sensory perception as an altern-
ative to the VAS (Stevens, 1966). The phrasing of
the question was intended to generate data with

100

9 • 0

8 • 0

7 • 0

6 • 0

5 • 0

4 • 0

3 • 0

2 • 0

1 • 0

0

Worst imaginable health state

Best imaginable health state

Please indicate the 
relative positions of 
each of the health
states on this scale

(It may be helpful to
mark your ratings of
the best and the worst
health states first,
followed by the 
intermediate states)

FIGURE 1 VAS used by the EuroQol Group
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ratio properties (i.e. one state is so much better 
or worse than another) and therefore it is often
referred to in the psychometric literature as 
ratio scaling. 

In the original valuation of the Rosser disability/
distress classification, respondents were asked to
rank and value six marker states, and then to value
five of these against the least ill state (Kind et al.,
1982). All the remaining 23 states were valued
against the marker states, including death. It was
then possible to transform the value of all states on
to a full health and death scale. There have been
important variations in the versions used to value
health states. Rosser and Kind (1978) report asking
respondents to indicate how undesirable one state
was compared to another, whereas Kaplan et al.
(1979) asked how many times more desirable one
state was compared to another. The version used by
Sintonen (1981) provides the respondent with a
scale from 0 to 100 for answering the question.

The main applications of ME to the valuation of
health states includes the Rosser classification and
the 15D. It has also been examined by Patrick et al.
(1973) and Kaplan et al. (1979) as an alternative to
the VAS for the QWB, but they claimed it was
inferior to the VAS (see arguments below). It has
not been widely used to value condition-specific
health states.

Standard gamble
Referring to Figure 2:

The subject is offered two alternatives. Alternative 1 
is a treatment with two possible outcomes: either the
patient is returned to normal health and lives for an
additional t years (probability P), or the patient dies
immediately (probability 1 – P). Alternative 2 has 
the certain outcome of chronic state i for life (t years).
Probability P is varied until the respondent is
indifferent between the two alternatives, at which
point the required preference value for state i is
simply P; that is hi = P. (Torrance, 1986)

The respondent is asked to make a choice between
alternative outcomes, where one of them involves
uncertainty. They are asked how much in terms of
risk of death, or some other outcome worse than
the one being valued, they are prepared to accept
in order to avoid the certainty of the health state
being valued. This technique is based on the EUT
of decision-making under uncertainty developed by
Von Neuman and Morgenstern (1944). This theory
rests on a set of axioms about the nature of indi-
vidual preferences over uncertain prospects (see
chapter 2). According to this theory the probability
of success at which they are indifferent between the
alternatives, which means they find them equally
desirable, provides a unit of measurement for the
value of the certain health state. The validity of 
the axioms and hence the SG technique is
examined below.

There are many versions of the SG technique. The
problem of explaining probabilities to respondents
has been addressed through the use of various
visual aids, such as the probability wheel developed
by Torrance et al. (1976, 1986). Rather than asking
the respondent an open question on their point of
indifference, they are helped in arriving at some
point of indifference by iterating between values
for the probability of success p towards a point of
indifference (i.e. the ‘ping-pong’ method). An
alternative variant has been developed by Jones-
Lee and colleagues (1993) without the use of a
visual aid. Instead they have developed a question-
naire with a list of values for chances of success.
From this list, subjects are asked to indicate all the
values of p where they are confident they would
choose the treatment and all the values where they
are confident they would reject treatment. Finally,
they are asked to indicate the value where they find
it most difficult to choose.

SG has been modified to value states worse than
death (Torrance, 1986). Another variation of SG 
is to use different reference or anchor states in

Alternative 1
Probability 1 – p

Probability p

Alternative 2

Full health

Death

State Hi

FIGURE 2 Standard gamble
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alternative A. This can be useful where the state
being valued is comparatively mild or temporary,
and most respondents would be unwilling to
contemplate a risk of death in the range being
considered in the question. The values derived for
health states from such gambles can be ‘chained’
back to the full health–death scale, provided the
reference state is valued against full health and
death in another gamble.

The technique has been widely used in the decision-
making literature (Keeney and Raiffa, 1976). It 
has been extensively applied to medical decision-
making, including the valuation of health states,
where it has been used (indirectly via a transform-
ation of the VAS) to value the HUI-II and HUI-III,
and also to condition-specific health state vignettes.

Time trade-off
Referring to Figure 3:

The subject is offered two alternatives – alternative 
1: state i for time t (life expectancy of an individual
with the chronic condition) followed by death; and
alternative 2: healthy for time x < t followed by death.
Time x is varied until the respondent is indifferent
between the two alternatives, at which point the
required preference value for state i is given by 
hi = x/t. (Torrance, 1986)*

The TTO technique was developed by Torrance 
et al. (1972) as an alternative to SG, designed to
overcome the problems of explaining probabilities

to respondents. The respondent is asked to choose
between two alternatives, both with certain pro-
spects, that is, years in full health (x) and years in
the health state being valued state (t). The respon-
dent is directly asked to consider trading a health
improvement for a reduction in their length of life.
The health state valuation is the fraction of healthy
years equivalent to a year in a given health state,
that is, x/t.

Visual aids have been developed to assist the
respondent, and again Torrance utilises a ‘ping-
pong’ style for eliciting preferences. He has also
developed a version for valuing states worse than
death. For very mild or temporary states, where the
respondent may be unwilling to consider trading
survival on the scale being offered them, Torrance
has developed methods of chaining from questions
by replacing death with a poor state of health and
indirectly deriving a value on a full health death
scale by a process similar to the one described 
for SG.

TTO has been tailor made to value health states,
and it has been used extensively for this purpose. 
It was administered to value the first version of the
HUI-I and in a large UK survey to value the EQ-5D,
as well as numerous condition-specific health states.

Person trade-off

“If there are x people in adverse health situation A
and y people in adverse health situation B, and if you
can only help (cure) one group (for example, due to
limited time or limited resources), which group would
you choose to help?”. One of the numbers x or y can
then be varied until the subject finds the two groups
equivalent in terms of needing or deserving help. If 
x and y are the equivalent numbers as judged by the
subject, the undesirability (desirability) of condition 
B is x/y times as great as that of condition A. By 
asking a series of such questions all conditions can 
be related to each other on the undesirability scale.
(Torrance, 1986)

The PTO technique is a way of estimating the 
social value of different health states. As with TTO
and SG, the PTO technique asks the respondent to
make a choice between alternatives. The crucial
difference is that the respondent is asked to make 
a choice in the context of a decision involving
other people rather than themselves. PTO 

Value

Healthy
1.0

State i

Alternative 2

Alternative 1

0 x t
Time

FIGURE 3 Time trade-off

* TTO has been adapted for valuing health states regarded as worse than death. Here alternative 1 involves dying
immediately. Alternative 2 involves x years in the health states regarded as worse than death followed by (t – x) years in
perfect health. Again, duration x is varied until the respondent is indifferent between the two alternatives. The formula
for calculating the health state value becomes X/(t – x).
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basically consists of asking people how many
outcomes of one kind (e.g. outcome A) they
consider to be equivalent in social value to x
outcomes of another kind (e.g. outcome B) 
(Nord, 1995). The trade-off is between one 
group of people experiencing one gain against
people experiencing another gain. The context 
of this social choice has attracted the interest of
those economists, most notably Nord (1992), 
who regards this as more relevant for social 
choice contexts than the conventional individual
perspective of the other valuation techniques.

This technique was originally known as the
equivalence technique (Patrick et al., 1973;
Torrance, 1986), but has been renamed by Nord 
as the PTO method to better reflect the choice
being presented to the respondent. The variants 
of the technique involve changing the reference
group and changing the presentation of the
question. To generate the social value of any
medical value in numerical terms, Nord has
proposed using a standard reference gain against
which all other gains can be measured. He has
proposed using the saved young life equivalent
(SAVE), which reflects saving a young life and
returning the patient to full health (Nord, 1992).

Although PTO values may be viewed as social
values, as respondents are making choices between
treating different groups of patients, the focus of
such choices, on an individual basis, can be influ-
enced by many characteristics. For example, PTO
responses can be a function of health status before
intervention (i.e. initial severity), health status after
intervention, the size of the health gain offered by
the intervention or whether patients are receiving 
a life saving or life improving treatment or a
combination of many such issues.

This technique has not been used widely to value
health states. We have used the PTO notation to
describe the technique, including applications
referring to the equivalence technique.

Details of the literature 
search methodology
Structure of the literature 
search process
The search strategy was developed via an iterative
method, with an information specialist and a 
health economist working in tandem, whereby
preliminary search results were sought and
reviewed as a means of ‘brainstorming’ the
numerous different variants available.

Preliminary work, as described elsewhere (see
chapter 3), had highlighted the deficiencies 
of using indexer-assigned subject terms for the 
search strategy. In fact, using MEDLINE as an
example, only the terms ‘HEALTH-STATUS-
MEASUREMENT’ and ‘QUALITY-OF-LIFE’ 
reflect any of the facets of the review with no
corresponding terms to convey the idea of
preference measures. It was clear from this that
what was required was free-text searching (i.e. 
of titles, abstracts, etc.) combining as many 
variants and permutations as deemed possible.

The following search terms were identified to
capture literature relating to valuation techniques
(using a MEDLINE exemplar):

(1) (RATING SCALE*) or (CATEGOR* near2
SCAL*) or (LINEAR SCAL*) or (LINEAR
ANALOG*) or (VISUAL ANALOG*)

(2) (MAGNITUDE ESTIMATION) or 
(RATIO SCAL*)

(3) STANDARD GAMBLE*
(4) (TIMETRADEOFF) or (TIME TRADEOFF) 

or (TIME TRADE OFF) or (TIME TRADE*)
(5) (PERSONTRADEOFF) or (PERSON

TRADEOFF) or (PERSON TRADE OFF) 
or (PERSON TRADE*) or (EQUIVALEN* 
near2 NUMBER*)

Due to the limited literature and the specific
nature of the search terms, searches 3 and 4 
above (SG and TTO) were applied directly to 
data sources. Given the size of the literature
relating to searches 1, 2 and 5, it was necessary 
to improve the specificity of retrieval for these
terms to identify only those articles that referred 
to health state valuation and/or preference
measurement. The preferred way of operation-
alising the search was to construct a results set
related to these terms. The following subset 
was developed:

(HEALTH near2 STATE*) or (HEALTH near2
STATUS) or HEALTH-STATUS* or (HEALTH
near2 UTILIT*) or (QUALITY near2 LIFE) or
QUALITY-OF-LIFE*

With reference to this subset, and the above 
search terms 1 to 5, it will be noted that the non-
standardised use of terminology necessitated the
frequent use of the proximity operator ‘near2’, 
that is, the two target words occurring within 
two words of each other. As can be seen from the
search results (below), the emphasis of the search
strategy was generally on sensitivity at the expense
of specificity.
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All searches covered the period from the date 
of commencement of each database service 
(e.g. MEDLINE from 1966) to November 
1997 but were restricted to English 
language materials.

Databases used
The nature of the topic necessitated the searching
of health-related databases such as MEDLINE,
EMBASE (Excerpta Medica), HealthSTAR and the
Citation Index for Nursing and Allied Health and
Sociofile (CINAHL), general science and social
sciences databases such as the Science Citation
Index, the Social Science Citation Index and the
International Bibliography of the Social Sciences
(via the BIDS service), and an economic-specific
database, EconLit. The NEED from the NHS
Centre for Reviews and Dissemination was also
searched but, with its emphasis on applications
rather than methodology, this proved of little 
value. All citations resulting from the search
strategy were retrieved and articles were reviewed
for relevance on the basis of their abstracts.
Material from these databases were supplemented
with relevant articles from the authors personal
knowledge and experience.

Search results

From these searches a total of 1581 articles were
initially identified, see Figure 4 for further detail.
The identified abstracts and bibliographic details
were reviewed for relevance by a health economist
and photocopies of relevant items were requested.
In cases of doubt the article in question was
obtained and a subsequent judgement on 
relevance made based on the full article.

The identified abstracts and bibliographic details
were reviewed according to the following criteria:

(1) References had to present discussion/results
relating to at least one of the designated health
state valuation techniques.

(2) References had to discuss/present health state
valuation techniques in the context of health
and health care evaluation, that is, literature
relating to environmental or transport
applications, for example, were not selected
for review.

(3) The valuation technique(s) had to be
discussed/applied in the context of eliciting
values for general multi-dimensional health

Database References

MEDLINE 846

EMBASE 812

CINAHL 316

ECONLIT 7

HealthSTAR 149

SSCI/SCI 432

NEED

Combined excluding duplicates

15

1581

IBIS 13

Plus ad hoc references 26

Final review references 285

Excluded 1204

Selected for review 377

Accept 259

Excluded 118

FIGURE 4 Overview of the literature identification process
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states, that is, where techniques had been
discussed/applied in the context of valuing
unidimensional health state descriptors (e.g.
pain or disability only) they were not selected
for review.

Applying these criteria at the initial sifting stage 
a significant number of references were excluded
(1204 at this stage). A large number of the refer-
ences that were excluded had been identified using
search terms related to VAS techniques, and on
inspection they were studies using the technique 
to measure individual dimensions of health 
status e.g. pain.

The resultant set of 377 articles were obtained 
and once again the above criteria were applied. As
a result of this a further 118 articles were rejected;
again these articles were mainly VAS applications
other than for the purposes of general health state
valuation. A further 26 references were identified
from bibliographic information contained in the
identified literature, and these were classed as 
ad hoc references.

Including ad hoc references we found a literature 
of 285 articles for review.

Criteria for reviewing
performance
The basic concepts of practicality, reliability and
validity form the criteria used for reviewing the
performance of the valuation techniques. The
check-list developed in chapter 3 for judging
preference-based health questionnaires against
these criteria required some adaptation for this
specific review. The methods for testing practicality
and reliability are the same as those presented.
However, the concern with descriptive validity, 
in terms of how well the HSC system describes
health is plainly not relevant, while the notions 
of theoretical and empirical validity must be
extended to deal with some of the nuances 
of the differences which arise between the
valuation techniques.

The criteria developed to undertake the review are
described below.

Practicality
The practicality of an instrument depends on its
acceptability to respondents. Acceptability is a
function of length and complexity, as well as the
respondents’ interest in the task. It might also 
be the case that some tasks cause distress to

respondents (e.g. where there is reference to 
early death). These aspects of practicality can be
assessed by examining the proportion of those
approached who agree to participate (i.e. the
response rate) and the level of missing data 
(i.e. completeness).

Reliability
Reliability is the ability of a measure to reproduce
the same quality adjustment values on two separate
administrations when there has been no change 
in health. This can be over time, known as retest
reliability, or between raters. All measures have
some degree of random variation, and the con-
sequences of more random variation is the need 
for a larger sample size. A more serious problem
arises if there is evidence of a systematic difference
in health state values, such as an increase in health
state values with repeated administrations. Corre-
lation coefficients are the commonly presented
measures of reliability. Whilst we recognise the
arguments against the use of correlation as a
measure of agreement between measures (Bland
and Altman, 1986), most studies have only reported
on reliability using this type of summary statistic.

Theoretical validity
The basis of the techniques in economic theory has
been argued by some economists to be paramount in
the assessment of the validity of a measure to be used
in economic evaluation (Gafni, 1996). The debate
about the importance of theory per se has already
been examined in chapter 3. This review examines
the validity of the theoretical basis used to support
the valuation techniques (e.g. SG and EUT).

The assessment of the theoretical basis of the
techniques also helps identify the testable assump-
tions which underly the techniques. These provide
a means of testing the empirical validity of the
techniques.

Empirical validity
As discussed in chapter 3, the criterion test of 
the validity of a measure intended to reflect
preferences would be the extent to which it was
able to predict those preferences revealed from
actual decisions. In the absence of RP data, some
economists have been dismissive of even trying.
However, our review of the literature has uncovered
numerous attempts to examine empirical validity
and these are reviewed here. These include evi-
dence on the assumptions underlying the different
techniques, and tests of the values generated by 
the techniques against stated and hypothetical
preferences. These issues are considered in 
further detail below.
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Testing the theoretical basis of the techniques
The review of theoretical validity identifies the
assumptions and testable predictions of the theory
underlying the different techniques of valuation.
These include, for example, whether or not
peoples’ attitude to risk is constant (SG), or
whether they have a zero time preference (TTO).
Evidence on the extent to which theory correctly
describes the individual preferences provides a
means of empirically testing the techniques.

However, these tests assume that the ‘acid test’ is
the descriptive accuracy of the underlying theory.
Others have suggested that the basis of the tech-
niques is that they offer a more rational basis for
decision-making. This is a form of ‘normative’
validity, and requires that the assumptions have
some kind of normative appeal to individuals or 
the decision-makers concerned (Gafni, 1996).
Consideration of this is more difficult since it 
has not been tested.

Testing the techniques against stated
preferences
The empirical validity of the values generated 
by the techniques can be tested against other
measures of stated preferences. These could be
stated ordinal preferences. For example, when
values are directly elicited from patients before 
and after a trial, do the results confirm the 
directly elicited views of patients concerning
whether or not they prefer the after treatment 
state to the one pertaining before? Such an
approach has not been used in any study found 
in this review. There are studies where respondents
are asked to rank hypothetical health states and to
value them using different techniques. The ability
of each technique to correctly predict the ranking
of the states provides some evidence of their
ordinal properties.

The valuations elicited by the techniques should
also possess interval properties for use in economic
evaluation. The only method for examining this
property has been to assess the degree of
convergence between the different valuation
techniques, but this cannot provide conclusive
proof (see the argument in chapter 3).

Testing the techniques against 
hypothetical preferences
Researchers may hypothesise that one health 
state should be preferred to another. For example
it could be hypothesised on the basis of past experi-
ence that patients with renal failure would prefer to
be in a health state following a successful transplant
than to depend on dialysis. Another test has been

to examine the extent to which health state
valuations for MAUSs are consistent with the 
scale. For many pairs of health states defined 
by a MAUS classification such as the EQ-5D, one
state can be regarded as dominant over the other 
if it is less severe on one health dimension or 
more and no worse on the remaining dimensions.
It is hypothesised that the dominant health state
should be logically preferred or regarded as equal
to the other state. The degree of logical consistency
can be examined in terms of the classification of
strict consistency with the predetermined rank 
(i.e. >), strict inconsistency in the case of reversals
(i.e. <), and equality (i.e. =). These tests can be
undertaken at the aggregate level, that is, on the
summed responses of respondents, but a more
rigorous check on respondent understanding is
performed on each individual’s answer (e.g. see
MVH data: Gudex et al., 1996 and Dolan et al.,
1996a). High levels of inconsistency could reflect
confusion on the part of the respondent with 
the valuation task. Comparisons between
techniques can only be undertaken where the
valuation techniques have been used on the 
same MAUS classification and the same set 
of respondents.

Review of health state 
valuation techniques
SG review
Practicality
Empirical studies using SG have reported 
response and completion rates to demonstrate 
an acceptable performance in terms of prac-
ticality. Many studies, across different respondent
groups, have reported completion rates between 
95 and 100% (Rabin et al., 1993; Patrick et al., 
1994; Morss et al., 1994; Ramsey et al., 1995; 
Dolan et al., 1996b; Lenert et al., 1997). Studies 
by Revicki (1992) and Gage et al. (1996) report
completion rates over 80%. Whilst many studies
report that SG has proved to be feasible they do 
not report quantitative details (e.g. Llewellyn-
Thomas et al., 1982). Clinically based studies 
have found SG to be feasible and acceptable
amongst patient groups, for example, cancer
patients (Llewellyn-Thomas et al., 1982) 
and lung transplant patients (Ramsey 
et al., 1995).

Although SG has shown some completion 
problems within particular studies, these have 
been no worse than similar difficulties associated
with other instruments used at the same time. 
For example, where completion problems 
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occurred in studies by Patrick et al. (1994) and 
van der Donk et al. (1995), which used SG, TTO
and VAS methods, SG was not seen to be more
burdensome than other methods employed. 
Some studies report completion problems with 
SG (Revicki, 1992; Stiggelbout et al., 1994), and
Stiggelbout et al. comment that questions were 
too hypothetical, but no general pattern emerges
from the literature.

Empirical studies are predominantly interview
based, with some self-completed tasks. We have 
not identified evidence to demonstrate the
practicality of SG in postal questionnaire format.
Bosch and Hunink (1996) report the use of SG 
via a postal formats combined with a telephone
interview, finding an acceptable completion 
rate (11% refused to answer the SG and TTO
questions). Although some commentators report
SG as a complex method of valuation (e.g. Froberg
and Kane, 1989), empirical findings suggest that
the SG can be an acceptable method of health 
state valuation provided due care is taken with 
its administration.

Reliability
Froberg and Kane (1989) present evidence of good
intrarater reliability (r = 0.77; from Torrance, 1976)
and test–retest reliability (r = 0.80). Table 1 details
more recent studies, adding to the review under-
taken by Froberg and Kane, which provide further
support for the reliability of SG (Boyd et al., 1990;
Reed et al., 1993; Bakker et al., 1994; O’Brien 
and Viramontes, 1994; Gage et al., 1996; Dolan 
et al., 1996b).

Theoretical validity
As discussed earlier in this chapter and in 
chapter 2, SG is based on EUT. It is the most 
widely used model of behaviour under uncertainty,
and for many years it has held a dominant position,
as an explanation of choice under uncertainty, 
both in the teaching and the application of
economics. Due to its theoretical underpinnings,
SG is viewed as the classic method of decision-
making under uncertainty (Gafni, 1994) and due 
to the uncertain nature of medical decision-making
SG is frequently referred to as the criterion or
reference method of health state valuation 
(Boyd et al., 1990; Llewellyn-Thomas et al., 1996;
Kavanagh et al., 1996), and often classed as the
‘gold standard’ (Torrance, 1996; Gafni, 1994). 
Such theoretical support has led to the automatic
use of SG methods on these grounds, possibly
without due consideration given to other methods
or to study specific characteristics. For example, 
in a study by Nichol et al. (1996) the authors 

clearly state that ‘because it [SG] is considered 
to be the criterion method for eliciting these
evaluations [patient utilities] we elected to use 
the SG to assess patients’ utilities’. If an individual
behaves in agreement with the axioms of EUT, 
then the SG method is said to yield utility values.
Yet, if the axioms are violated, as is increasingly
suspected, the justification for preferring the SG
method over alternative valuation techniques, 
on the basis of theoretical strength, must come 
into question.

Further to the arguments surrounding EUT 
is the debate concerning the use of risk and
probabilities (as the unit of measure by which
utilities are elicited), and the related issue of
attitudes to risk, especially risk aversion. As 
medical decisions usually involve uncertainty the
use of the SG method would seem to have great
appeal. However, the version of SG used to value

TABLE 1 Test–retest reliability of the SG, TTO and VAS techniques

Test–retest SG TTO VAS
reliability

1 week or less 0.80a 0.87a 0.77a

0.77–0.79j 0.70–0.95j

4 weeks 0.82b 0.81c 0.62b

0.63d 0.89d

3–6 weeks 0.50–0.75l

6 weeks 0.63–0.80c

0.85e

10 weeks 0.73f 0.78g

6–16 weeks 0.63 0.83 
– propsm – propsm

0.74 0.55 
– no propsm – no propsm

1 year 0.53h 0.62h 0.49h

Other 0.82i 0.74i

(time unspecified) 0.80k 0.67–0.92k

Correlation’s undertaken where specified: intraclass correlation
coefficient – b, f, g, j, k; Pearson correlation coefficient – d, m;
others unspecified

Note: see appendix 2 for qualitative comments concerning the
reliability of ME and PTO
a O’Connor et al. (1985), b O’Brien and Viramontes (1994),
c Churchill et al. (1987), d Gabriel et al. (1994), e Molzahn
(1996), f Dolan et al. (1996a), g Gudex et al. (1996),
h Torrance et al. (1976), i Reed et al. (1993), j Bakker et al.
(1994), k Gage et al. (1996) (range 1.3 to 28 weeks), l Ashby
et al. (1996), m Dolan et al. (1996b)
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health states does not value uncertainty but uses
risk to value a certain state (Richardson, 1994;
Broome, 1993; Buckingham, 1993). There is
concern surrounding the influence of factors 
in the decision other than the preference for a
health state, such as a gambling effect or risk
aversion (Richardson, 1994; Broome, 1993).
Richardson (1994) highlights that in using risk 
as a unit of measure, in the elicitation of health
state preferences, such preferences are exposed 
to the effects of a ‘specific utility of gambling’ or 
a ‘specific utility of risk’ arising from risk per se, 
and points out that ‘Von Neuman and Morgenstern
did not believe that their axioms accounted for 
the specific utility of risk’. Such an effect gives 
rise to concern over the use of the SG method 
as it could introduce an ‘additional, random
element whose relationship to the specific utility 
of the risk associated with a medical procedure is
unknown’ (Richardson, 1994).

The possible influence of attitudes to risk within
the SG has raised some theoretical concerns
(Kahneman and Tversky, 1979). A respondent’s
attitude to risk may be risk averse, risk neutral or
risk seeking, and at times may be a mixture of all
three (Loomes and McKenzie, 1989). Individuals
attitudes to risk are liable to affect the choices they
make between different alternatives, therefore, SG
valuations may be affected by differing attitudes 
to risk.

The theory underpinning the SG is undoubtedly
theoretically appealing and it has its prominent
supporters, nevertheless, there are strong
arguments against the theory.

Buckingham et al. (1996) reject the idea, implied 
by authors such as Torrance and Mehrez and Gafni,
that SG provides a ‘gold standard’, stating that too
much doubt has been cast on the validity of its
underlying axioms (by authors such as Loomes 
and Sugden (1982) and Kahneman and Tversky
(1979)) to support such a supposition. Richardson
(1994) presents strong theoretical arguments
against the interpretation of the Von Neuman 
and Morgenstern theory and has dismissed SG as
the gold standard, stating that the foundations 
of SG in economic theory cannot be accepted as
the basis of measurement in CUA. Johannesson
(1994) presents descriptive evidence to show that
individual decisions often violate EUT and Wakker
and Stiggelbout (1995) state that ‘critical tests of

EUT in decision-theory literature have shown that
EUT is not empirically valid’.

Empirical validity
Evidence: theory. The theoretical underpinnings 
of the SG (i.e. EUT) have been subject to growing
scrutiny. For example, according to EUT, the utility
assigned to a particular health state should not be
influenced by the alternative outcomes offered in
the gamble (i.e. the independence axiom), rather
respondents are supposed to adjust their indiffer-
ence probability to allow for alterations in the
gamble outcomes. Llewellyn-Thomas (1982) report
an empirical study to examine this aspect of EUT.*

The authors found that SG utilities were strongly
influenced by the characteristics of the ‘failure’
outcome of the gamble, a violation of EUT. Gage 
et al. (1996) also found that SG utilities are
influenced by the outcome of the gambles. Further
evidence that respondents systematically violate 
the axioms of EUT in the health context has been
further reported by Dolan et al. (1996) and Read 
et al. (1984) and more generally by Hershey (1981)
and Schoemaker (1982).

Evidence highlighting differing attitudes to risk 
has raised further concern over the validity of EUT.
Individuals have been shown to exhibit differing
attitudes to risk (Bakker et al., 1994; Wakker and
Stiggelbout, 1995; Rutten van Molken et al., 1995b;
Clarke et al., 1997). Kahneman and Tversky (1979)
have argued that respondents generally act as if
they are risk averse when choices are framed in
terms of potential gains and as risk seeking when
choices are framed in terms of potential losses.
Loomes and McKenzie (1989) reviewed evidence
that individuals exhibit a mixture of risk aversion
and risk seeking and that an individuals attitude 
to risk cannot be represented by a constant value.
Kahneman and Tversky (1982) also find that
individuals tend to overestimate small probabilities
and underestimate large probabilities and suggest
that probabilities of less than 0.1 and greater than
0.9 present individuals with difficulties, which
subsequently raise concerns in health state
valuation tasks. Wakker and Stiggelbout (1995)
discuss the possibility that people do not treat
probabilities in a linear manner, as EUT supposes,
but that people transform probabilities into
decision weights, with probability transformation
usually in an ‘S’ shape, where small probabilities
are overestimated and large probabilities are
underestimated. Some of the alternatives to EUT,

* Llewellyn-Thomas et al. varied reference states in the SG task and then ‘chained’ back to the death and full health
scale; they then compared SG values to those directly obtained in a SG using death and full health as the outcomes.
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such as Kahneman and Tversky’s prospect theory*

may help to explain some of the inconsistencies in
responses to SG questions, but also serve to high-
light the unstable nature of attitudes to risk. The
evidence relating to the variability of individuals’
attitudes to risk are not compatible with the axioms
of the EUT.

Llewellyn-Thomas et al. (1996) discuss SG in the
context of the criterion method to obtain utilities
and state that ‘because people’s decision behavi-
ours often are not congruent with the axioms of
rational choice, the validity of using this prescrip-
tive method [EUT] to describe an individual’s
actual decision-making, or to select the ‘best’
treatment strategy for that individual, has to 
be challenged’ (Llewellyn-Thomas et al. cite
Schoemaker (1982) and Fischoff et al. (1988)).

Evidence: preferences. Assessing the performance
of SG in the context of stated preferences we have
considered the convergent validity of SG and other
valuation techniques, finding evidence to support 
a reasonable relationship between SG and TTO
values (Torrance, 1986; Dolan et al., 1996b; Bosch 
et al., 1996; Reed et al., 1993; Zug et al., 1995),
discussed further under TTO. Further tentative
evidence of validity is offered by Dolan et al.
(1996b) who report that all methods (SG and 
TTO both with props and without) produced a
similar ordinal ranking of health states. Evidence
was also found which indicates that SG does not
correlate well with either health status (see review
in chapter 6) or VAS methods (Rutten van Molken
et al., 1995b; Bakker et al., 1995). SG values have
generally been found to exceed those of VAS
methods (Zug et al., 1995; Gage et al., 1996; Morss
et al., 1994; Revicki et al., 1996; O’Brien et al., 1994;
Bakker et al., 1995; Van der Donk et al., 1995). 
Such empirical evidence would suggest that SG
utilities are something other than a measure 
of health status.

With respect to hypothesised preferences we have
found empirical evidence relating to the consist-
ency of SG responses with expected rankings.
Dolan et al. (1996b) examine the performance 
of SG (and TTO) against 12 logically consistent
comparisons (EQ-5D health states) and report 
that SG produced high levels of consistency (popu-
lation sample of 335 respondents). They report

consistency rates of 83.8% for SG with props and
87.5% for SG with no props. Rutten van Molken 
et al. (1995b) consider SG responses against
hypothesised preferences based on the natural
underlying order of health state descriptions 
used (fibromyalgia patients, n = 85; anklyosing
spondylitis patients, n = 144), and report a good
level of consistency in SG responses. Although they
report that 21% of patients completing SG
provided at least one inconsistent response, about
70% of the inconsistent responses had differences
which fell within the bounds of the standard error
of measurement. Llewellyn-Thomas et al. (1982)
report that SG provided a high level of consistency
against an expected rank ordering of health states
(cancer patients, n = 64). They report 54 (84%) 
of 64 respondents ranked five health states via 
SG in accordance with a priori expectations; with
nine of the other respondents providing a rank
order with only one inconsistent pairing (at
interview, one).

Dolan et al. (1996b) assessed the empirical 
validity of SG responses (and TTO) on the basis 
of a priori expectations, developed from the results
of previous studies. The authors hypothesised that
valuations would not differ according to the age,
gender, and employment status of respondent and
that higher valuations would result for respondents
with experience of illness. Results supported the
hypothesis developed; however, the insight into the
empirical validity of SG (and TTO) is tempered by
the contentious nature of some of the hypothesised
preferences applied.

One concern with SG is the potential ‘unwilling-
ness’ of individuals to accept any level of risk (not
even a very small risk) to obtain an improvement 
in health. Choice-based valuation techniques such
as SG and TTO rely on the willingness of respon-
dents to trade risk of death or life-years in order 
to improve their state of health. Consumer theory
assumes individuals will trade to maximise utility. 
A reluctance to trade-off may be related to a
number of issues, such as the context of the 
choice (e.g. Kahneman and Tversky, 1979), or to 
a misunderstanding of the task. With SG it may be
that extreme risk aversion creates an unwillingness
to take on risk. Such explanations have not been
investigated in the current literature and need
further attention (although Scott (1998), in 

* Another is regret theory (Loomes and Sugden, 1982), where the value a person assigns to a health state depends not
only on that health state but also on how that health state compares with the health state the person might have had if
he or she had made a different choice. Subjects may shy away from the gamble choice in SG due to regret aversion.
Regret may occur if they ‘lose’ the gamble and end up with the worst outcome.
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a conference paper, begins to address the issue). 
A number of authors have reported results indi-
cating an unwillingness to take on risk amongst
some respondents (Stiggelbout et al., 1994; Reed 
et al., 1993). Reed et al. (1993), for example, 
report that of 35 patients completing SG and TTO
valuation tasks, 16 were unwilling to accept any
significant risk of death, whilst only nine of these 
16 gave a similar response to the TTO task (i.e.
zero trade-off). Although, findings of this nature
are not widely reported in SG results, a number 
of studies report aggregate values very close to 
one for particular health states, without reporting
frequencies (e.g. Bass et al., 1996; Gage et al., 
1996; Dolan et al., 1996b).

VAS review
Practicality
Although there are studies which report problems
with response and completion (Brooks et al., 1991),
VAS methods have been widely accepted as the
most feasible and acceptable of the health state
valuation techniques, demonstrating high response
rates and high levels of completion (Torrance,
1976, Torrance, 1987; Froberg and Kane, 1989;
Kaplan et al., 1993; Busschbach et al., 1994; Bakker
et al., 1994; Silvertssen et al., 1994; Gudex et al.,
1996). Gudex et al. (1996) report that of 3395
respondents only 3.2% of responses were excluded
from analysis, whilst Silvertssen et al. (1994) and
Ferraz et al. (1993) report completion rates of 
95 and 100%, respectively. VAS methods have been
found to be less expensive than other methods and
quicker to complete, but not necessarily easier to
complete (Torrance, 1976; Wolfson, 1982; Van der
Donk et al., 1995). VAS methods have performed
well within clinical trials (Gabriel et al., 1993;
Bakker et al., 1994; Busschbach et al., 1994), across
population studies (Gudex et al., 1993; Gudex et al.,
1996) and also when presented via a multimedia
format (Nease et al., 1996). This high level of
practicality has contributed to the wide use 
made of VAS methods.

Reliability
In an earlier review Froberg and Kane (1989)
present evidence to demonstrate that VAS methods
are reliable in terms of inter-rater reliability and
test–retest reliability. Further to their review, more
recent empirical results have reinforced the reli-
ability of VAS methods (Gudex et al., 1996; Bakker
et al., 1994; O’Brien and Viramontes, 1994; Gabriel
et al., 1994) (see Table 1). These studies cite test–
retest correlation coefficients (intraclass correlation
or Pearson correlation) ranging from r = 0.61
(O’Brien and Viramontes, 1994) to r = 0.95
(Bakker et al., 1994).

Theoretical validity
There are supporters of VAS techniques who
present them as cardinal measures of strength 
of preference (e.g. Kaplan et al., 1993; Revicki,
1992), and indeed the techniques have been widely
used in such a manner. The strongest theoretical
argument for the VAS has been provided by Dyer
and Sarin (1982), who suggest a measurable value
function providing a link between such a value
function and utility. Essentially the function repre-
sents preferences under certainty. Dyer and Sarin
postulate that utility represents preferences under
uncertainty and a stable relationship exists between
values and utilities. Torrance and colleagues have
interpreted this to provide a link between the VAS
and SG, and hence a means of estimating SG values
from VAS responses. This use of the VAS is
examined later in this chapter.

The purpose of stated preference techniques is to
imitate a real life situation to proxy RPs; however,
VAS methods do not present a choice, and are
therefore thought to be unable to measure strength
of preference on a cardinal scale (Johannesson 
et al., 1996). Due to the lack of choice and the
absence of opportunity cost in the VAS task, one
common view is that they have no basis in either
economic or decision theory (Richardson, 1994;
Nord, 1991).

The direct and choice-less nature of the VAS tasks
has given rise to concerns over the presence of
interval scale properties (Read et al., 1984; Nord,
1991; Bleichrodt and Johannesson, 1997). There 
is a concern that VAS methods are susceptible to
response spreading, whereby respondents use all
areas on the valuation scale when responding
(especially where multiple health states are valued
on the same scale), which challenges VAS methods
in terms of their interval scale properties. Response
spreading (Parducci, 1974) can lead to health states
which are very much alike being placed at some
distance from one another on a valuation scale and
health states which are essentially vastly different
being placed very close to one another, as the
respondent seeks to place (spread) responses
across the whole (or a specific portion) of the
available scale. If response spreading occurs, this
provides another reason why VAS techniques may
not generate an interval scale, and the numbers
obtained may not be meaningful.

Empirical validity
Evidence: theory. The validity of the theoretical
arguments presented by Dyer and Sarin (1982)
have been considered, on empirical grounds, by
Bleichrodt and Johannesson (1997). They carried
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out a consistency test, examining whether
valuations were independent of context, to see
whether VAS methods offer a measurable value
function. The authors found no support for the
existence of such a value function. They report that
VAS (RS) values were related to other health states
included in the valuation task, where valuations
were dependent on the numbers of health states
that are preferred and less preferred to that state
being valued. That is, the severity of the health
states had no impact so long as the numbers of
preferred or less preferred health states remained
constant (similar findings were presented in a
conference paper by Loomes et al. (1994)). Bleich-
rodt and Johannesson relate their findings to the
possible impact of context effects and further
support for findings of this nature is presented by
Nord (1991) and Sutherland et al. (1983). If the
interpretation of VAS valuations as points on a
measurable value function is rejected, there
remains no theoretical justification for the use 
of VAS method valuations in CUA.

Nord (1991) raises concerns surrounding the
common practice of valuing numerous health states
together on the same scale. Nord states that values
may be affected by the states with which they are
compared; he suggests that VAS scores should not
be given much emphasis due to concerns over the
equal interval scale properties of VAS methods.
Torrance (1986) emphasises the need to stress to
the subject that relative difference (between health
states) is an issue, in order to capture interval scale
properties when using VAS methods. Kaplan et al.
(1993) have also recognised the potential for
response spreading biases; however, they state that
such biases may be controlled for by valuing one
state at a time or through the use of a balanced
design, and consequently the method may be not
be flawed in this way.

Evidence: preferences. The ordinal properties of
VAS methods have been largely accepted, given
their history within psychometrics and psycho-
physics (McDowell and Newell, 1996; Gudex et al.,
1996). We have considered evidence concerning
the convergent validity of the VAS and other
techniques. VAS methods have generally been
found to have only a weak correlation with SG 
and TTO (Rutten van Molken et al., 1995; Clarke 
et al., 1997; Zug et al., 1995; Van der Donk et al.,
1995). There is insufficient evidence to infer any
correlation between the VAS and ME or PTO. A
further and possibly more important finding is 
that VAS methods correlate well with measures 
of health status (e.g. pain, functioning, clinical
symptoms and instruments such as the SIP or AIMS

– see chapter 6), to a much greater extent than 
SG or TTO. SG and TTO values have been shown
to be only poorly to moderately correlated with
measures of health status (Revicki and Kaplan,
1993; Revicki et al., 1995). It would appear from the
empirical findings of this review that VAS methods
are measuring aspects of HRQoL which differ from
those being considered by the SG and TTO.

In terms of hypothesised preferences, Gudex et al.
(1996) report good VAS performance in terms of
logical inconsistencies. Presenting results from the
MVH study they report no logical inconsistencies 
in the rank order of median (or mean) valuations,
and at an individual level found 57.4% of respon-
dents had no logical inconsistencies at all. Gudex 
et al. using the ‘strong’ definition of logical con-
sistency found the rate of inconsistency (with 
EQ-5D) to be 2.5%, based on the proportion of
possible inconsistencies. These results would
indicate a high degree of consistency in the VAS
values obtained from a general population sample
demonstrating a good performance against
hypothesised preferences (i.e. based on EQ-5D
descriptors). Further support is offered by an
earlier population study (n = 287) undertaken by
Gudex et al. (1993), which found an acceptable
level of consistency with the VAS. In this study
seven of 28 valuations (mean/median) showed a
reversal of the logical orderings inherent in the
Rosser disability and distress scale (controlling 
for factorial design). However, inconsistencies
appeared to be related to one level of disability (V)
which was described by a large amount of text, and
this also caused problems for other techniques.

Given the evidence to suggest a strong correlation
between the VAS and health status, it may be that
VAS techniques are capturing more of the measure-
ment aspect of health status changes than the
satisfaction or benefit conveyed by such changes,
whilst choice-based valuation techniques, such as
SG and TTO, reflect the degree of satisfaction 
with movements in health status. This finding is
supported by qualitative evidence of respondents
seeing VAS methods as an expression of numbers
in terms of ‘percentages of the best imaginable
state’ (Nord, 1991), or a ‘percentage of function-
ing scale’ (Robinson et al., 1997). If this is the 
case it would be understandable to see health 
status changes, which may not provide an overall
improvement in HRQoL, reflected in VAS scores.
On the contrary it may be that very small changes
in health status result in a very large benefit, or
value, to the individual, yet the actual benefit of
such changes to the individual may not be 
reflected in VAS scores.
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TTO review
Practicality
The TTO technique has proved to be a practical
and acceptable method of health state valuation 
in a wide variety of empirical studies (Ashby et al.,
1994; Detsky et al., 1986; Patrick et al., 1994; Dolan
et al., 1996; Glasziou et al., 1994; Johnson et al.,
1996; Fryback et al., 1993; Kreibich et al., 1996;
Krumins et al., 1988; Johnson et al., 1996). For
example, Johnson et al. (1996) report a 100%
completion rate, Fryback et al. (1993) and Dolan 
et al. (1996a) report completion rates in excess 
of 95%, and Glasziou report a rate of 91% (see
appendix 2 for further details). The TTO has 
been used in a self-administered form (Glasziou 
et al., 1994; Perez et al., 1997) with acceptable
response rates, although most agree that interview
application is preferable. Nease et al. (1995, 1996)
have shown that computer-based applications of
TTO are practical and acceptable.

Reliability
In their earlier review Froberg and Kane (1989)
present evidence to support the reliability of the
TTO technique. Further evidence of reliability has
been presented by Dolan et al. (1996), Reed et al.
(1993), Russell et al. (1992), Molzahn et al. (1995)
Gabriel et al. (1994) and Ashby et al. (1994), with
these studies presenting test–retest correlation
coefficients ranging from r = 0.63 to r = 0.85 
(see Table 1).

Theoretical validity
TTO has not been related in a specific way to any
existing behavioural theory. However, the sacrifice
element of the TTO task and its development 
from the SG afford it some common foundation in
consumer theory (Dolan et al., 1996; Johannesson
et al., 1994). Mehrez and Gafni (1990) restate the
two-stage nature of the TTO, whereby the task first
determines an indifference point between two
certain periods of time (for the better and worse
health states) and then secondly divides the shorter
time period (logically representing the more
attractive state) by the longer time period (reflect-
ing the least attractive state) with the product of
this division (i.e. x/t) representing a seemingly
‘timeless’ quality weight. In so far as the deter-
mination of the indifference point between two
certain states goes, Mehrez and Gafni (1990)
discuss the TTO in the context of value function
theory, due to the identification of differing 

trade-off combinations of health and duration.
Buckingham et al. (1996) align the TTO method
with the welfare economic approach of ‘compens-
ating variation’, where welfare gain is measured by
compensating loss of something else that is valu-
able so that the respondent is returned to their
original level of welfare. Although the theoretical
arguments for the TTO are not as well developed 
as they are for SG, they emphasise the conceptual
advantages of choice-based methods in economics.

The applicability of the TTO in medical decision-
making has been questioned by some commentators
(e.g. Mehrez and Gafni, 1991) due to the fact that
the technique asks respondents to make a choice
between two certain outcomes, when health care is
characterised by uncertainty. Others (Stiggelbout 
et al., 1994; Cher et al., 1997) have argued that it is
possible to adjust TTO values to incorporate indi-
viduals’ attitudes to risk and uncertainty (see risk-
adjusted QALY, chapter 2). Stiggelbout et al. (1994)
present certainty equivalents* as a means of adjust-
ing TTO values to account for uncertainty, whilst
Cher et al. (1997) incorporate a parameter repre-
senting risk attitude to adjust TTO values to account
for risk attitude with respect to gambles for survival
duration. Richardson (1994) and Buckingham
(1993) argue that the presence of uncertainty in 
the valuation task is not essential. Buckingham 
states that ‘we do not need to express the value 
of risky prospects in terms of a risk’ (p. 308), and
Richardson points out that abstraction from risk 
per se is not a defect, the defect is abstracting from
the risk of the health intervention itself.

An issue of theoretical concern in the TTO task 
is the effect of duration, that is, the effect of the
specific time periods used in the task, hence
relating to the circumstances of valuations. An
underlying assumption of the TTO method is that
individuals are prepared to trade off a constant
proportion of their remaining life-years to improve
their health status, irrespective of the number of
years that remain. Yet the valuation of a health state
may be influenced by the time an individual must
spend it in that state (Sackett and Torrance, 1981).
For example, individuals may adapt to health states
and build up tolerance or they may become in-
creasingly intolerant to that health state over time.
Although duration can affect all techniques of
health state valuation, given that the TTO requires
a trade-off between two different time durations,

* Certainty equivalents ask respondents to identify the number of years in good health for certain they consider
equivalent to a 50:50 gamble of a chance of a long or short length of life in good health. Certainty equivalents offer a
measure of the utility for length of life and enable correction of TTO scores for effects of risk.



Health Technology Assessment 1999; Vol. 3: No. 9

37

there are concerns over the effect of the specified
duration on the underlying constant proportional
trade-off assumption (Sutherland et al., 1982). If
individuals do not trade off a constant proportion
of their remaining life expectancy in the valuation
of health states, then values elicited using specific
durations (e.g. 10 years) cannot be assumed to
hold for states lasting for differing time periods,
that is, they are not valued irrespective of the
number of years that remain.

A further issue causing theoretical concern with 
the TTO technique is the impact of time prefer-
ence on valuations, that is, when a health state
occurs may be important to respondents (Dolan
and Gudex, 1995). It may be that respondents
would prefer to delay an episode of ill health or it
may be that respondents would prefer to experi-
ence an episode of ill health immediately to get it
out of the way. Such preferences can give rise to
varying rates of time preference and contradict the
assumption of constant proportional TTO. For
example, if individuals have a positive rate of time
preference they will give greater value to years of
life in the near future than to those in the distant
future. Where time preference has an impact on
valuations it may not be valid to treat such valu-
ations as an index of strength of preference for
health. One solution to this has been a discounting
procedure to incorporate time preference. By this
method the value of each year is discounted by
assuming a constant rate of time preference.

Empirical validity
Evidence: theory. Given the above discussion of the
theoretical validity of TTO we have found empirical
evidence to support the existence of time prefer-
ence effects (Redelmeier and Heller, 1993; Dolan
and Gudex, 1995) and to support the violation of
the assumption of proportional TTO (Sackett and
Torrance, 1981; Lipscomb, 1989; Stiggelbout et al.,
1995; Dolan, 1996). Dolan and Gudex (1995)
present results which indicate wide variations in
time preferences at the individual level, finding in 
a population sample (n = 39) that more responses
implied negative rates of time preference than
positive ones, although the modal time preference
rate was zero. Furthermore, time preference rates
are not constant, at least over wealth (Loomes and
McKenzie, 1989). Considering the effect of dur-
ation, Sackett and Torrance (1981) found that
health state valuations declined as the duration 
in the states increased (i.e. 3 months, 8 years and
lifetime). Sutherland et al. (1982) found similar
results with the VAS technique. Dolan (1996) in 
a population study (n = 234) found that the
valuation given to a health state is a decreasing

function of its severity and its duration. The 
author found evidence to support the hypothesis
that ‘dysfunctional health states will be seen as
increasingly intolerable the longer they last’. 
Such evidence weakens the potentially pseudo-
theoretical approach of the TTO method.

Evidence: preferences. A number of studies have
considered the empirical validity of the TTO in a
pragmatic fashion, on the basis of hypothesised
preferences, that is, expected values (Dolan et al.,
1996b; Gage et al., 1996; Churchill et al., 1987) or
stated preferences (Ashby et al., 1996; Robinson 
et al., 1997), finding evidence to offer some 
support in terms of empirical validity.

In terms of stated preferences, Ashby et al. (1996)
compared TTO scores with the rank ordering of
states given by respondents. They elicited health
state valuations for health states of women after
treatment for breast cancer, from a number of
groups consisting of nurses, hospital doctors,
general practitioners, university staff and breast
cancer patients (total n = 138). Respondents
ranked and valued five health states, presented 
with a health state baseline, and the authors 
report results that show a considerable degree of
consistency in ranking and that rank ordering was
consistently reflected in the mean TTO values.

Using convergent validity as an indication of TTO
performance against stated preference we find
there is evidence to suggest a reasonable corre-
lation between TTO and SG valuations (Torrance,
1986; Dolan et al., 1996b; Bosch et al., 1996; Reed 
et al., 1993; Zug et al., 1995). However, whilst
Torrance (1976) clearly believed TTO and SG 
to be equivalent, others (e.g. Read et al., 1984;
Wolfson et al., 1982) have highlighted the differ-
ences between the scale values of the methods.
Froberg and Kane (1989) remind us that good
correlations do not necessarily produce 
equivalent scale values.

In a recent study Robinson et al. (1997) have
considered differences between TTO and VAS
responses by gathering qualitative data from 
43 respondents who had taken part in a large 
scale health state valuation study. In this study it
appeared that respondents had taken into con-
sideration a wider range of issues in the TTO
exercise than they did with the VAS. Sacrifice and
duration were seen to be obvious issues for
consideration in the TTO task. The respondents
indicated that the TTO valuations were a better
reflection of their health state preferences than
were VAS scores, thereby reflecting on both the
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theoretical and empirical validity of the TTO
technique. Further qualitative evidence of this
nature would be useful in the consideration of
empirical validity.

Churchill et al. (1987) considered the quality 
of life in end-stage renal disease, using the TTO
technique in a sample consisting of five patient
groups in this area. These were hospital haemo-
dialysis, home haemodialysis, self-care haemo-
dialysis, continuous ambulatory peritoneal dialysis
and transplant patients. The authors considered
hypothesised preferences on the basis of the a
priori prediction that transplant patients would
score highest, hospital haemodialysis patients
would score lowest and the others intermediate.
The mean TTO scores for each treatment group
confirmed these predictions, and the authors
present these findings, in the absence of a refer-
ence measure, as circumstantial evidence of 
validity of the TTO.

Gage et al. (1996) elicited TTO valuations for 
three degrees of severity of stroke (i.e. mild,
moderate and severe) in a sample of 70 patients.
They assessed the validity of the TTO utilities
indirectly by examining the ranking of the stroke
utilities, expecting milder strokes to have higher
utilities than more severe ones. The authors report
that with only one exception the expected ordinal
rankings of the stroke utilities occurred. Gage 
et al. (1996) also compared the TTO valuations 
for moderate stroke with those elicited using SG, 
and report that there was no significant difference
between the utilities obtained between the 
two techniques.

As discussed under the SG review, Dolan et al.
(1996b) assessed empirical validity of the TTO
technique (and SG) on the basis of a priori
expectations, developed from the results of
previous studies. Results supported the hypothesis
developed, with TTO and SG valuations reflecting
expected preferences; however, readers are
reminded of the contentious nature of the hypo-
thesised preferences applied (see the SG review).
Dolan et al. (1996b) also report that both TTO 
and SG (both with props and without) produced 
a similar ordinal ranking of health states.

Further evidence of the performance of TTO
against hypothesised preferences is presented
through reported performance in terms of
consistency with logical orderings (i.e. expected
preferences). Dolan et al. (1996b), in a general
population sample of 335 respondents found TTO
methods (both with and without props), to show

high levels of consistency against 12 logically
consistent comparisons (EQ-5D health state
descriptors), finding a consistency rate of 91.7% 
for the original valuation task and again at retest.
Gudex et al. (1993) in a population study (n = 287)
found that six of 28 TTO valuations (mean/
median) showed a reversal of the logical orderings
inherent in the Rosser disability and distress scale
used to elicit valuations. However, inconsistencies
appeared to be related to one level of disability (V )
which was described by a large amount of text.
Dolan et al. (1996a), in a large general population
sample of 3395, found the TTO method to be
highly consistent. Laupacis et al. (1993) also present
findings to indicate consistency in TTO methods.

One worrying aspect of the empirical findings of
TTO studies is the extent to which respondents
have been unwilling to trade or sacrifice any of
their remaining life expectancy for improvements
in health in some studies. In some situations such
behaviour may be expected (this type of reaction is
also seen in other choice-based techniques, see the
SG review above), although in other instances it
gives rise to concerns surround the willingness of
the respondent to ‘play the game’ (Dolan et al.,
1996). Empirical studies have highlighted the
potential ‘unwillingness’ of individuals to trade 
life expectancy in TTO tasks (Fryback et al., 1993;
Irvine et al., 1995; Handler et al., 1997; Robinson 
et al., 1997). Irvine et al. (1995) report that 47% 
of respondents refused to trade-off any of their
remaining life expectancy for a shorter life span 
in optimal health, despite experiencing a large
number of health problems (ulcerative colitis and
Crohn’s disease patients, n = 94). Robinson et al.
(1997) refer to a ‘threshold of tolerability’ below
which health states would have to fall before
respondents would be willing to sacrifice even a 
few days. Dolan et al. (1996) discuss the fact that
studies can include those willing to trade quantity
(life expectancy) for quality (health improve-
ments), but find they do not wish to do so (eliciting
a score of 1.00) and those unwilling to ‘play the
game’ (also eliciting a score of 1.00), and they 
raise the question of how many of those health
states scoring 1.00 may be due to preference and
how many may be due to a refusal to participate.
Dolan et al. refer to this as a qualitative difference
between a TTO health state value of 1.00 and 
other health state valuations. In a population study,
Dolan et al. (1996) found that approximately 5% 
of subjects were unwilling to sacrifice any life
expectancy in order to avoid more than half of the
states they valued. Furthermore, Dolan et al. found
that respondents were more prepared to sacrifice
life expectancy for states that included ‘extreme
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problems’ with any of the dimensions of health
presented. This latter finding may offer further
support in terms of empirical validity.

PTO review
Practicality
The PTO technique (equivalence) has not been
widely used to value health states. Applications of
PTO have been in a methodological environment,
and to date the feasibility and acceptability of 
PTO is relatively unknown. In an early examination
of the technique, Patrick et al. (1973) report that it
‘is too complex for use outside of a laboratory-like
individual interview’, stating that ‘the task confused
and offended some judges’. More recently, Nord
(1993a) reports on two studies using PTO via self-
administered questionnaires (using EQ-5D) in
convenience samples of the Norwegian population
and Australian students and nurses, with response
rates of 28.2 and 27%, respectively. Nord (1993b)
found that respondents in a convenience sample 
(n = 10) understood the PTO task (involving 
14 pairwise choices), yet they found it difficult to
choose precise equivalent numbers. Ubel et al.
(1994) found that in 49 of 252 rationing choices,
subjects thought that it would take an infinite
number of people cured of the less severe condition
to equal the benefit of treating ten in the more
severe condition. Ubel et al. (1994) report that PTO
was not easy to use (they administered PTO via a
written survey). Nord (1995) reports that PTO can
be quite demanding, warns of possible framing
effects and advises the use of a multistep procedures
to introduce individuals to the issues involved. Nord
suggests that self-administered formats may not be
suitable, and also advocates the use of a reflective
element within PTO to allow individuals to consider
their responses. Pinto Prades (1997) found PTO
acceptable and feasible in a pilot study involving
interviews with 30 undergraduate students. Murray
and Lopez (1997) report the use of the PTO
technique to elicit health state preferences for the
assessment of the severity of disability as part of a
large multinational study. Although Murray and
Lopez do not present information on the perform-
ance of the PTO technique, they report that the
PTO protocol was a group exercise (nine groups)
for between eight and 12 participants lasting 
10 hours, where discussion was an important aspect
of the process and other health state valuation
methods were used to encourage respondents to
think carefully about the process.

As PTO asks individuals to consider choices
concerning the treatment of others it is thought
that subjects can find it difficult and unpleasant 
to make such direct decisions (Nord, 1995). In 

a pilot study involving 53 Norwegian politicians
Nord (1995) found that there was a willingness to
respond to PTO tasks (36 respondents); however,
Nord also found evidence that there was some
reluctance to participate (17 respondents). Further
evidence is required from empirical studies to
demonstrate the practicality of PTO.

Reliability
As with practicality, the reliability of PTO is yet 
to be demonstrated. Patrick et al. (1973) report a
comparatively low correlation (Pearson; r = 0.60)
with respect to inter-rater reliability, compared 
with the VAS (RS) and ME (r = 0.75–0.77 and 
r = 0.75–0.79, respectively). Further to this, Nord
(1993, 1995) finds a strong random element in
individual PTO responses, but suggests responses
may be reliable at a group level. Nord (1993b)
reports retest findings from 20 individual PTO
responses (‘some weeks after the first response’)
showed a mean difference of 40%. However, there
is not much evidence on reliability, and Nord
himself advocates further research in this area.

Theoretical validity
There presently appears to be no formal 
theoretical support, within economic or decision
theory, to underpin the PTO technique. Although
the technique is seen as intuitively appealing
(Nord, 1995) there are no theoretical under-
pinnings advocated in the current literature, other
than psychometric qualities surrounding adjust-
ment or equivalent stimuli (Patrick et al., 1973).
Patrick et al. (1973) talk of PTO as a technique
whereby subjects express preferences in terms 
of a point of subjective equality or indifference.
Although the PTO technique is choice based, 
the choice is made in a ‘social’ context with
outcomes relating to the welfare of others;
therefore, standard consumer theory cannot be
applied to the decision task. It may be that PTO,
due to its social preference perspective, can be
linked to the economics literature surrounding 
the valuation of externalities, yet this has not 
been the case so far.

Richardson (1994) supports the potential interval
scale properties of PTO due to the fact that there 
is a clear and comprehensible meaning to PTO
(where the numbers are specified). Pinto Prades
(1997) also comments that one of the hypothetical
advantages of PTO is that it asks the right question
(i.e. trade-offs between people).

Empirical validity
Evidence: theory. As a measure of social
preference, PTO has been used to validate other
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techniques of health state valuation, in the context
of resource allocation decisions (Nord, 1991; Nord
et al., 1993). However, in terms of assessing the
performance of the PTO itself few studies have
been undertaken.

In considering the use of a reference outcome 
such as the SAVE, Ubel et al. (1994) have presented
some preliminary findings, from a self-administered
survey, to suggest that PTO were not internally
consistent. They report that the results of a test for
multiplicative transitivity, whereby responses against
a standard unit such as the SAVE (they use treat-
ment for acutely fatal appendicitis) should have 
a consistent relative value, show PTO responses as 
a whole were not consistent. The authors find that
‘in the majority of cases the indifference points
predicted by multiplicative transitivity were greater
than the values the subjects gave when given direct
rationing choices’. Although the authors do high-
light some reasons to be cautious about the results
they report, they also warn that in order to infer
relative values for PTO pairwise comparisons the
technique must be internally consistent.

Evidence: preferences. The study by Ubel et al.
offers some insight into the performance of the
PTO technique against stated preferences. Further
empirical evidence of a stated preference nature
can be found in the convergent validity of the 
PTO with other valuation techniques. Patrick et al.
(1973) report no significant differences between
valuations elicited using PTO (equivalence), ME
and the VAS. Froberg and Kane (1989) cite a study
by Miles (1977) – not obtained for inclusion in 
this review – which compared the PTO with other
scaling methods, reporting the VAS (CR) and PTO
(equivalence) as having nonsignificant differences
across 12 comparisons.

With respect to hypothesised preferences, Pinto
Prades (1997) compared the performance of PTO,
SG and the VAS on the basis of predictive power,
measuring the degree of ordinal agreement
between an expected ordering (given by the
respondents) and an ordering directly obtained
using the three methods at an individual level 
(the degree of agreement was measured using
Kendall’s measure of association – where 0 reflects
independence between orderings). The VAS was
found to have a poor association (–0.06), whilst 
SG and two of the three variants of PTO used were
found to have a better association, having similar
results (0.34–0.393), One of the PTO variants
(PTO-3) was found to have a greater level of associ-
ation (0.621) than the other methods used. Pinto
Prades (1997) also assessed the techniques on the

basis of strength of preference (cardinal) using a
hypothetical voting exercise reflecting the treat-
ment intervals of paired comparisons, finding that
the PTO (variant 3 used) was a better reflection 
of social preferences than other techniques used.
The study by Pinto Prades is a pilot study within a
convenience sample, yet it may suggest that PTO is
better able to reflect social preferences than are SG
and VAS methods. However, some would argue that
these latter methods do not set out to measure
social preferences.

When considering consistency, as a measure of
performance against hypothesised preferences,
again we have found that there is limited evidence
covering PTO responses. Ubel et al. (1994) report
that 11 of 53 respondents’ PTO scores were
excluded from analysis due to a large number 
of inconsistent responses, and of the remaining 
42 respondents, inconsistent responses were
common. Some of the inconsistency experienced
by Ubel et al. may be due to responses being
elicited via a self-administered survey.

Nord (1992) comments that when the PTO
technique is used, distributive considerations can
become a serious confounding factor, and these
may limit weights between serious and less serious
conditions. Nevertheless, Nord (1993a, 1994) hypo-
thesises that social values elicited via PTO responses
will reflect a societal preference for life-saving
interventions relative to health-improving inter-
ventions. Ubel et al. (1994) and Pinto Prades
(1997) report results which support such a hypo-
thesis, finding that PTO responses consistently
reflected a respondent preference to treat those
people whom they saw in a worse state. Nord and
Ubel (1994) talk of the ‘rule of rescue’ (Hadorn,
1991), reflecting a desire to save identifiable people
from significant distress.

The literature reviewed here has not considered
the effect on PTO responses of general issues, 
such as attitude to risk and the effect of duration 
or time preference. Nord (1995) has stressed the
importance of considering possible biases, and has
suggested that ‘PTO response may be sensitive to
the arguments mentioned in the questions, to the
choice of start-point, the numbers in pairwise com-
parisons, and to the choice of decision context’. 
As highlighted earlier, PTO responses may be a
function of many considerations, for example
initial severity, health status after intervention 
or the nature of the intervention, and at present
there is no empirical evidence to disentangle the
responses, to determine the important arguments
and their relative weights. Nord (1995)
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recommends a ‘reflective equilibrium’ approach,
which takes respondents through a multistep
procedure, in order to carefully consider the
relevant arguments and to reconsider initial
responses in the light of their implications.

ME review
Practicality
Froberg and Kane (1989) state that along with the
VAS, ‘magnitude estimation is the least expensive
and easiest [technique] to understand’, and they
also indicate that ME has provided high response
rates, yet they fail to quantify or reference such
statements. Further to this, we have found no
reports of either response rates or completion 
rates for ME in any of the literature identified 
in the search.

Reliability
Patrick et al. (1973) in commenting on internal
consistency reported intrarater coefficients (Pear-
son correlation) of 0.74–0.83 for ME, whilst inter-
rater reliability was given as 0.75–0.79. Rosser and
Kind (1978) reported test–retest reliability (as
measured by percentage agreement) at 97.2%
whilst inter-rater reliability was 88%. Gudex et al.
(1993) found that of the three instruments used 
in their study (ME, the VAS and TTO) ME was 
the instrument most affected by interviewer bias
(indicating poorer inter-rater reliability in ME 
than in the VAS and TTO).

Theoretical validity
ME is not a choice-based task and therefore
consumer theory can offer no theoretical 
support. ME has not been related to any
behavioural theory, and we have found no
theoretical underpinnings for the technique 
in the economics literature. Stevens (1971)
championed ME as a way of overcoming the
weaknesses of the VAS (CR); in particular, ME 
was put forward as a way of tackling the lack of 
ratio level measurement in VAS (CR) techniques.
The key assumption regarding ME as an instru-
ment for producing health state valuations is that 
it produces a ratio scale (although it is generally
accepted that interval-scale properties are suffi-
cient for health state valuation instruments).
Patrick et al. (1973) support the claim that ME 
is a ratio measure; however, there are some serious
doubts expressed as to whether this is a tenable
assumption. Kaplan et al. (1979) are not convinced
of the ratio scale properties, and Richardson
(1994) is also sceptical of the ratio properties 
of ME. He states that the meaning of the ME
question, of how many times is x worse (better)
than y, is ‘deeply obscure’.

The choice of anchor (i.e. the choice of the health
state defined as 0), has posed some problems in 
ME applications. Kaplan et al. (1979) used death 
as equal to 0, whilst in their study Haig et al. (1986)
inverted the 0 to 1 scale by using the absence of
dysfunction and discomfort as 0. In this instance
discomfort is defined as pain/anxiety, combined
with duration and intensity.

Empirical validity
Evidence: theory. Assessing the assumption of 
ratio scale properties, Kaplan et al. (1979) report
empirical findings to suggest that ME does not 
have ratio properties. They report the results from
a sample of 65 college students rating 30 health
state descriptions, in which ME was found to give
values which were compressed to the lower end 
of the measurement scale (death). On this basis 
(as well as other evidence comparing ME with the
VAS) Kaplan et al. assert that ME is inappropriate 
as a measurement method for a health state index.
Findings from Haig et al. (1986) are more sup-
portive of the ratio properties of ME. They report
that the study by Kaplan et al. (1979) introduced
‘floor effects’ through the use of death as 0 (in
effect not allowing states worse than death to be
valued), and they instead use the absence of
dysfunction and discomfort as zero (as mentioned
above) to attempt to overcome such effects. Haig 
et al. report that by using their method ME does
indeed have ratio properties. Rosser and Kind
(1978) were also convinced that ME has the
properties of a ratio scale and used ME to value 
the 29 states from the Rosser and Kind matrix.
Although they added the caveat that more work 
was needed to verify such a claim.

Evidence: preferences. With respect to empirical
evidence reporting findings against stated prefer-
ences, Patrick et al. (1973) found no significant
differences in the values elicited via ME, the VAS
and PTO (equivalence), presenting this as an
indication of the convergent validity of the three
methods. The authors also stated the relation
between the VAS and ME to be ‘clearly linear’.
Gudex et al. (1993) report findings from a popu-
lation study (n = 287), which suggest convergence
between ME and the VAS, although they also
present information indicating differences 
between the techniques.

In the study by Patrick et al. (1973) there are some
doubts cast on their findings in this instance. They
restricted the scale at the upper end with the
description of a ‘perfectly well day’. This is not the
usual practice in ME, and in doing so they may have
effectively turned ME into a VAS task (scale of 0 to
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100). In this case it is hardly surprising that some
form of ME and VAS convergence was shown. Kap-
lan et al. (1979) also cast doubt on the convergent
validity of ME with the VAS (CR). In their study the
compression of scores at the lower end of the scale
meant that these findings were inconsistent with the
VAS (CR). Although as already pointed out above,
the ‘floor effects’ that Kaplan et al. introduced by
using death as 0 may explain these inconsistencies.

Gudex et al. (1993) offer some evidence of ME
performance against hypothesised preferences.
They report that ME produced mean/median
values which were generally consistent with the
logical orderings inherent in the Rosser disability
and distress scale, finding only three of 28 mean/
median valuations with a reversal of the expected
orderings. The only further evidence found to
support the performance of ME against this form
of empirical validity comes from Kind et al. (1982) –
cited by Froberg and Kane (1989) – who found 
that the value of health states as implied by the
relative values of UK court awards for personal
injury claims was significantly correlated with 
ME scale values.

We found the empirical literature covering 
ME to be very limited and failed to identify any
examples of ME being used primarily in a clinical
study. All the articles found were concerned either
with comparing ME with various other measures,
investigating the fundamentals of ME, or in using
ME to provide tariff values in the case of the 
Rosser and Kind matrix.

Comparison of health state 
valuation techniques
Practicality
The five methods of health state valuation dis-
cussed in this review have generally been reported
to be practical and acceptable (Froberg and Kane,
1989). This in part reflects the development of
props, training of interviewers and other aspects 
of good quality in the administration of the tech-
niques (Torrance, 1986). We have found a lack of
empirical evidence to demonstrate the acceptability
of ME and PTO. The lack of evidence for ME
reflects the limited use made of ME in health care.
We have confined our search to the area of health
and health care, and it may be that more extensive
search strategies can further inform on the appli-
cation of ME. The lack of evidence concerning the
PTO reflects the relatively short history of using 
the technique.

We report empirical evidence to support the
acceptability of SG, TTO and VAS methods,

although there is some variance in the findings.
VAS methods tend to outperform both SG and
TTO. In a number of studies using the VAS and SG
and/or TTO, VAS methods have had a greater level
of completion (e.g. Detsky et al., 1986; Van der
Donk et al., 1995; Revicki 1992; Patrick et al., 1973).

As one would expect, given the more complex
cognitive task, it would appear that the choice
based SG and TTO techniques result in a larger
number of refusals, missing values and inconsistent
responses. Some of these completion difficulties
are due to misunderstandings, conflicts with
personal beliefs or straightforward difficulties 
in understanding the tasks (Fryback et al., 1993,
Gage et al., 1996). Other studies have reported 
that respondents have difficulties dealing with 
small probabilities (Cairns et al., 1996) or over-
estimate small probabilities (Loomes and
McKenzie, 1989). As discussed in the review 
of SG and TTO, although respondents find the
techniques acceptable they are often unwilling 
to make a sacrifice in the valuation task. That is,
respondents have been unwilling to trade any of
their remaining life expectancy (not even a few
days or hours) or have been unwilling to accept 
any level of risk (not even a very small level of risk),
to obtain an improved health state, even when
respondents are experiencing a large number 
of health problems (e.g. Handler et al., 1997).

Although SG and TTO have demonstrated a 
similar performance in terms of completion, 
TTO has outperformed SG by a small margin 
in a number of studies (e.g. Reed et al., 1993; 
Van der Donk et al., 1995; Dolan et al., 1996).

Earlier reviews (Froberg and Kane, 1989) have
reported that SG is complex and not intuitively
obvious to most respondents, stressing that it may
be too complex for population studies. We have
reported empirical evidence to support its success-
ful use in population studies (Dolan et al., 1996b, 
n = 335). The TTO technique has also proved to 
be a practical technique in population studies
(Dolan et al., 1996a,b). Both SG and TTO have
shown to be feasible in a self-completed format
(TTO, Glasziou et al., 1994; SG no props, Dolan 
et al., 1996b), but both techniques are unproven in
postal format. The VAS technique has been used
more widely with broader evidence of acceptability
(e.g. Essink-Bot et al., 1990; Silvertssen et al., 1994).

There has been a growth in the number of 
studies utilising computer-based methods for the
administration of valuation tasks. We have reported
empirical evidence (see appendix 2) to show 
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that computer-based methods (e.g. the ‘U’ titre,
Nease et al., 1995, 1996) have proved feasible and
acceptable for the presentation of SG, TTO and
VAS tasks (Krahn et al., 1994; Morss et al., 1994;
Nease et al., 1995, 1996; Clarke et al., 1997).

SG and TTO have been found to be practical on
most populations, but the VAS is usually marginally
better in terms of response rate and cost.

Reliability
Froberg and Kane (1989) report an acceptable
level of intrarater reliability for all five of the
techniques discussed and good to moderate levels
of inter-rater reliability for VAS (RS), ME and PTO
(equivalence). They do, however, comment on the
general lack of evidence surrounding the reliability
of methods. Ten years on this problem still exists,
with many studies either failing to undertake or
failing to report tests of intrarater and inter-rater
reliability. Given the data available poste Froberg
and Kane, we have focused on reliability over time,
test–retest reliability, and presented results in 
Table 1 and appendix 2.

There is a lack of evidence surrounding the
test–retest reliability of PTO and ME techniques.
However, of the two techniques ME would appear
to be the most promising in terms of reliability
(Rosser and Kind, 1978). Rosser and Kind report
test–retest reliability for ME at 97.2%, measured 
by percentage of agreement. Nord (1993b) 
report poor test–retest findings for the PTO 
(40% measured by percentage of agreement), 
and express concerns over a strong random
element in individual PTO responses. Further
developments continue with the PTO technique
and further empirical evidence is emerging.

Table 1 reports empirical evidence covering 
SG, TTO and VAS techniques, with all of these
demonstrating an acceptable level of reliability. 
In three of the five comparative studies reported 
in the table, however, choice-based methods out-
perform the VAS, with one case showing similar
results at 1 week retest. SG and TTO techniques
display similar results across comparative studies 
in terms of reliability. Empirical evidence would
suggest that although it would be difficult to
express a preference over the two techniques 
on the basis of reliability, the TTO offers slightly
better performance statistics on test–retest
reliability, as can be seen by its greater reliability 
in three of the five comparative studies cited in
Table 1. Yet, as shown in the table, the differences
between the reliability of all three techniques 
are small.

There is little to choose between the SG, TTO and
VAS techniques on the grounds of reliability.

Theoretical validity
We have critically reviewed the basis of each
technique in economic theory and conclude 
the following.

Although it has been argued that VAS techniques
are a means of eliciting a measurable value func-
tion (Dyer and Sarin, 1982), such a theoretical basis
is not established in economics. The VAS does not
present the respondent with a choice, and has no
element of sacrifice or opportunity cost, thereby
leaving economists with no means of applying
consumer theory and decision theorists with no
means of predicting decisions. This leaves the
foundation in psychometrics and psychophysics,
which have no direct link with the measurement 
of strength of preferences.

Although ME has a fairly long history in the
healthcare decision-making literature (Stevens,
1971) it has been largely unused and theoretically
undeveloped. ME does not present the respondent
with a choice, and some find its meaning obscure
and inappropriate (Richardson, 1994). The
theoretical appeal of ME rests on an assumption
that it is able to provide ratio scale properties
(Stevens, 1971; Patrick, 1973; Rosser and Kind,
1978), yet there are serious doubts concerning 
the basis of this assumption (Kaplan et al., 1979).
ME is not related to a behavioural theory, and the
assumption surrounding its ratio level properties
remains unsupported.

TTO is a choice-based technique, involving
sacrifice and opportunity cost, and as such may 
find some association with consumer theory and
welfarism. Theoretical support has been sought
amongst those theories surrounding equivalent 
and compensating variation; however, such support
is not developed within the current literature, and
TTO remains unrelated in a specific way to any
behavioural theory. Should TTO be considered 
in the context of consumer theory three concerns
would present themselves. These being the effect 
of duration, the impact of time preference and 
the incorporation of uncertainty.

PTO is a choice-based technique, but it relates 
to social choice, and the opportunity cost is not
directly borne by the individual. Therefore, con-
sumer theory is not applicable in this instance.
PTO is intuitively appealing, and its approach is
considered by some to be meaningful (Richardson,
1994). It may be that theoretical underpinnings 
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will be developed within the economics literature,
with potential opportunities in the externalities 
and social choice literature.

SG is undoubtedly the most theoretically appealing
of the techniques reviewed here. It has rigorous
theoretical foundations in the form of EUT, 
which has proved to be the dominant theory of
decision-making under uncertainty since the 1950s.
Although its restrictive axiomatic approach has
many critics (e.g. Loomes and McKenzie, 1989),
EUT has demonstrated its theoretical application
to choice under uncertainty, and due to the
uncertain nature of medical decision-making finds
support for its application to health state valuation
(Torrance, 1986; Gafni, 1994). Due to its link with
EUT, SG has been put forward as the criterion or
reference method of health state valuation, often
referred to as the ‘gold standard’. However, in the
face of theoretical arguments against the ‘favoured’
use of EUT and SG in health state valuation and 
in consideration of the limited empirical support
for the application of EUT (discussed below) we
cannot support the ‘gold standard’ status of 
the SG.

From a theoretical viewpoint only, choice-based
techniques should be used: SG, TTO and PTO. 
The choice between SG, TTO and PTO depends
on the perspective employed. The debate
surrounding SG versus TTO is unresolved and
depends on ones belief in the descriptive validity 
of the theory or its normative basis.

Empirical validity
Evidence: theory. We have reported that both 
PTO and ME lack theoretical support, and have
therefore been unable to comment further on
these techniques. The theoretical argument
associated with the VAS technique, that is,
measurable value function, has been challenged 
by Bleichrodt and Johannesson (1997), who
present findings to suggest such a function is 
not present. We have also reported evidence to
suggest that the presence of response spreading 
in VAS methods is a significant concern. Although
TTO is not directly linked to specific theoretical
foundations, we have reported evidence to 
suggest that duration effects and time preference
effects can have an impact on the elicitation and
use of TTO values (Sutherland et al., 1982; Dolan
and Gudex, 1995). We report that it is possible 
to adjust TTO-elicited values to address the 
absence of uncertainty (Stiggelbout et al., 1994;
Cher et al., 1997), yet we have found no further
empirical literature to demonstrate such
adjustment.

SG is the only technique with clear theoretical
foundations (i.e. EUT), but we have reported
evidence showing that SG values can be strongly
influenced by the outcomes used in the task (i.e.
non-independence) and by the manner in which
the task is presented (Llewellyn-Thomas, 1982;
Gage et al., 1996) and we have reported evidence 
to suggest that attitude to risk is not constant 
(e.g. Kahneman and Tversky, 1982; Loomes and
McKenzie, 1989; Stiggelbout, 1995; Clarke et al.,
1997). Such evidence suggests that the axioms 
of EUT are often violated. If the axioms of EUT 
are empirically flawed (as it relates to health 
state valuation) as many commentators suggest,
there can be no justification for SG as the 
reference method, or ‘gold standard’, for 
health state valuation.

Evidence: preferences. We have not found a 
large literature reporting the empirical validity of
valuation techniques. Researchers have for some
time found the assessment of techniques in terms
of empirical validity a difficult task, this being due
to the absence of any reference unit of measure-
ment, such as RPs. Yet, we have been able to report
evidence which assess empirical validity of tech-
niques on the basis of their performance against
stated and hypothesised preferences.

In terms of stated preferences we have considered
techniques in relation to available measures of
stated preference, for example ordinal ranking of
health states, and also in the context of valuations
elicited from other techniques employed at the
same time (i.e. convergent validity). Although
many studies consider such issues in their pro-
tocol, we have found that often such results 
are not reported (e.g. Dolan et al. (1996a,b) and
Gudex et al. (1996) do not report the results 
of ranking tasks which may offer another form 
of stated preferences).

There is evidence of a poor to moderate
correlation between VAS values and values from
choice-based techniques undertaken at the same
time (i.e. SG and TTO). This finding, together 
with significant evidence to suggest a strong
correlation between the VAS and measures of
health status, raises concerns over the ability of 
VAS methods to elicit strength of preference for
health states (these concerns are also compounded
by the findings relating to response spreading).
Such concerns are further supported by qualitative
data reported in the study undertaken by Robinson
et al. (1997), where respondents indicated that
their VAS responses did not truly reflect their
preference. Although the ordinal properties 
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of VAS methods are largely unchallenged, 
findings of this nature cast doubt on whether 
VAS values are able to reflect respondent 
strength of preference.

There is little evidence concerning the perform-
ance of ME and PTO against stated preferences.
Gudex et al. (1993) report a comparison between
ME, the VAS and TTO, with some evidence of
convergence between ME and the VAS, although
overall they cite tests (Friedman test statistic)
indicating important differences between valu-
ations produced by the different methods. These
studies are limited, and further evidence is
required to support any relationship.

SG and TTO values have been found to correlate
reasonably well with one another (e.g. Torrance,
1986; Dolan et al., 1996b), suggesting they may 
be valuing similar aspects of HRQoL. Whilst we
have found no direct evidence to inform on the
performance of SG against stated ordered prefer-
ences, Ashby et al. (1994) report that TTO pro-
duced mean values which were consistent with
respondent rank ordering of health states and
Robinson et al. (1997) present qualitative evidence
to indicate TTO responses reflect the stated
preferences of individuals.

We report evidence relating to consistency of
response with a priori preferences, and find that
SG, TTO and the VAS have demonstrated good
levels of consistency with the MAUS, whilst a lack 
of evidence surrounding PTO and ME leaves the
consistency of these methods unproven. Although
consistency may be a function of the medium used
to present health states for valuation (e.g. the 
EQ-5D), thereby making the comparison of
methods dubious, two of the studies reviewed
report comparative results. Gudex et al. (1993)
report that consistency of TTO responses was
superior to the VAS, although the difference was
small (reversals of logical ordering found in six of 
28 TTO responses as opposed to seven of 28 VAS
responses), and ME was found to be superior to
both of these techniques (with only three incon-
sistent responses of 28). Gudex et al. do however
report that inconsistency may have been related 
to one particular level of disability. Dolan et al.
(1996b) report a TTO consistency rate (91.7% 
for props and no props versions) superior to SG
(83.8–87.5%). Gudex et al. (1996) and Dolan 
et al. (1996a) report high levels of consistency, 
from the VAS and TTO, respectively, amongst 
a large general population sample (n = 3395);
however, quantitative information is not presented
in the latter study to allow a direct comparison.

Further to the above study by Gudex et al. (1993) the
consistency of ME is not discussed in the literature
reviewed. The consistency of PTO responses is also
relatively untouched; however, Ubel et al. (1994)
have reported (self-administered survey) a high
number of inconsistent responses and concerns 
over the internal inconsistency of PTO, that is, in
relation to a relative unit of measure.

A number of studies have reported the
performance of SG and TTO against hypothesised
or expected (a priori) preferences. The study by
Gage et al. (1996) reports that TTO values reflected
the expected ordinal ranking of stroke severity
(mild, moderate, severe) and that TTO and SG
values for moderate stroke were not significantly
different (SG used to value moderate stroke only).
Dolan et al. (1996b) have reported that both SG
and TTO performed well against hypothesised
preferences with respect to the background
characteristics of respondents. Churchill et al.
(1987) have reported that TTO values reflected
hypothesised preferences within the valuation of
end-stage renal failure treatment modalities.

There is very limited evidence on empirical 
validity. In relation to consistency with the MAUS,
the evidence marginally favours TTO, but this is
not sufficient to say one technique is more valid
than another on empirical grounds.

Summary of previous reviews
As we have shown, a number of commentators 
have previously compared some or all of the health
state valuation techniques discussed in this review.
Whilst some authors have drawn attention to the
fact that the comparison of techniques is difficult
given the number of variants of each technique
(e.g. Nord, 1992; Dolan and Sutton, 1997) and
given study-specific considerations (e.g. Nord,
1992; Ferguson and Keowen, 1995), others have
stated their preferred techniques. We offer only
brief details of such preferences, and advise the
reader to consult the original references for 
further guidance.

Torrance (1976) compared SG, TTO and the VAS,
and points to ‘the TTO method as the best of the
three tested for use on the general public’, with SG
‘as a close second’. Torrance, commenting on the
VAS (CR), found that ‘its only redeeming virtue is
its potential lower cost’. Torrance reaffirms this
view in his 1987 paper by stating a preference for
TTO over SG, recommending that researchers
should use TTO if they can afford it and the VAS
(RS) with a power curve correction if they cannot.
However, Torrance has more recently come out in
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favour of the SG technique (Feeney and Torrance,
1989). Wolfson et al. (1982) considered SG, TTO
and the VAS and favoured TTO, as it would ‘seem
more promising’, given problems with the VAS and
difficulties in the application of SG. Froberg and
Kane (1989) reviewed a wide range of techniques
(including those reviewed in this report) and
concluded that ‘based on data concerning reli-
ability, validity and feasibility, the most promising
scaling methods are the category ratings [VAS],
magnitude estimation, and the time trade-off
methods’. Mehrez and Gafni (1991) find that
‘because medical interventions occur only in a
world of uncertainty the SG is the appropriate
technique, they reaffirm this belief in 1993.
Richardson (1994) reviews the techniques from 
a welfarist perspective, and finds the TTO and 
PTO more satisfactory than the SG, VAS and ME
techniques. Dolan et al. (1996b) considered SG 
and TTO in both props and no props form, and
found the TTO props versions to be better than
TTO no props and TTO to slightly outperform 
SG (TTO better on completeness, marginally 
better on logical consistency, significantly better 
on reliability), but state that there was no clear-
cut ‘winner’ from their study and that there was
little to choose between the TTO props and SG 
props techniques.

Mapping from the VAS to SG or
TTO valuations
Introduction
The VAS technique may not produce health 
state utilities for calculating QALYs, but there 
has been interest in mapping VAS values to SG 
or TTO utility values. Torrance et al. (1992), for
example, used the VAS to elicit preferences for 
the single and multiattribute health states defined
by the HUIs and transformed these values into 
SG utilities using a specially estimated power
function (see chapter 3). The advantages of the
VAS are that it presents a more familiar task and
respondents report finding it easier to complete
than the choice-based methods. The review
presented earlier found evidence of better rates 
of completion, consistency and reliability being
achieved by the VAS than SG or TTO. The VAS 
also presents fewer ethical problems than SG or
TTO, particularly with patient groups, since it 
does not present respondents with potentially
upsetting scenarios involving death (Drummond
and Davies, 1991). There would be significant
practical advantages to being able to map 
from the VAS to one of the choice-based
techniques.

Torrance (1976) first observed that TTO and 
SG values exceeded VAS values and claimed the
relationships were curvilinear. Represented on 
a plot with SG or TTO values on the vertical and
VAS values on the horizontal axes, points would 
be above a 45° line and bow outwards, as shown in
Figure 5. Torrance estimated a power relationship
between the VAS and TTO for health state mean
values, and this has been replicated by himself
between the VAS and SG (Torrance et al., 1996)
and by other researchers (e.g. Loomes, 1993;
Stigglebout et al., 1996; Bleichrodt and Johan-
nesson, 1996; Dolan and Sutton, 1997).

The question addressed in this section is whether
the relationships are sufficiently robust to use the
VAS to accurately and reliably predict SG or TTO
values. This section reviews the theoretical grounds
proposed in the literature for any relationship
between the VAS and these two choice based
techniques. This is followed by a review of the
evidence for unique, statistically sound and stable
relationships between the VAS and SG and the 
VAS and TTO.

Theoretical explanations
There are numerous theoretical explanations for
the relationship between the VAS and the choice
based methods; some are unique to SG or TTO and
others are common. This review describes them in
order to help interpret the evidence presented
later and to consider the likely stability of any
estimated relationship.

100

90

80

70

60

50

40

30

20

10

0

SG/TTO

0 10 20 30 40 50 60 70 80 90 100

VAS

X

X

X

X

X

FIGURE 5 Predicted relationship between SG and VAS



Health Technology Assessment 1999; Vol. 3: No. 9

47

Risk attitude
The main theoretical argument for the relationship
between the VAS and SG has been from the work of
Dyer and Sarin (1982), since used by Torrance and
colleagues in their work with the HUI-II and HUI-
III, who argue that utilities are a combination of the
measurable value function and relative risk attitude
(see earlier). They regarded the VAS as a technique
for eliciting this measurable value function and SG
the technique for eliciting utilities. According to this
explanation, SG and the VAS will only be the same
for individuals who are risk-neutral. A risk-averse
person would exhibit a concave relationship
between the VAS and SG, indicating he/she would
prefer a certain health state with a value x to an
expected equivalent value x (calculated by summing
two or more health state values by their probability).
For the risk seeker, it would have a convex shape
indicating the opposite. Given most people have
been found to be risk averse over uncertain pros-
pects involving health this provides an explanation
for the relationship presented in Figure 5.

Torrance has proposed the following power
function to represent this relationship:

U = 1 – (1 – V) b (1)

where the power term b is a person’s constant
relative risk attitude with b > 1 implying risk
seeking, b < 1 implying risk aversion and b = 1 risk
neutrality, U is the SG ‘utility’ and V is the VAS
value.* A crucial feature of this function is that risk
attitude is assumed to be constant.

Bombardier et al. (1982) explained the relationship
between the VAS and SG in terms of ‘a general
aversion to gambling with one’s health, a ‘gambling
aversion’ which must be distinguished from the
‘risk aversion’ familiar to students of decision
analysis’. This general aversion is fixed regardless 
of the level of risk, and hence is represented by a
constant term for the difference between SG and
the VAS. Combined with relative risk aversion it
implies the constant term in equation (1) may not
equal unity. The existence of a fixed gambling
effect in SG utilities has been acknowledged by 
a number of health economists (Gafni, 1994;
Richardson, 1994). Richardson (1994) has argued
that this gambling effect is not allowed for in EUT,
and offers a different or complementary
explanation to relative risk aversion.

Time preference
There has been rather less discussion in the
literature on the expected relationship between the
VAS and TTO. An obvious source of any difference
is time preference. A health state value is obtained
from TTO by dividing the length of time in the
chronic state (t) by the selected lesser time in full
health (x). The time difference has no implications
for a zero rate of time preference (analogous to
risk neutrality for SG). However, any other rate of
time preference would ‘contaminate’ the result. A
constant positive time preference rate, as assumed
in financial investment analysis, would reduce the
value of time spent in the chronic state (i.e. time t)
by a greater proportion than the time spent in full
health (i.e. x), and hence the ratio of x to t would
increase. For a constant positive rate of time prefer-
ence, the size of the difference between discounted
and undiscounted TTO health state values is maxi-
mised over the middle range and hence produces
the characteristic outward bowing shown in Figure 5
(see appendix 2 for further detail). A negative time
preference rate would have the opposite effect.

Duration
It has been suggested that time may have another
consequence for TTO health state values through
the impact of duration. There is evidence that for
the prospect of poor health states, particularly
severe ones, they seem worse the longer they are
specified to last in the valuation task (Torrance and
Sackett, 1978; Sutherland, 1982). This would result
in TTO values declining with time, which would
have the opposite effect of a positive time prefer-
ence. The extra time in the chronic state (i.e. 
time t) would weigh more heavily than the time 
in full health and hence result in a lower TTO
value. Conversely people may believe that with 
time they will adjust to the state and hence the
duration effect may raise the TTO health state
values. Existing evidence on valuing hypothetical
states supports the former hypothesis.

Framing effect
An important explanation for the difference
between the VAS and TTO or SG has been the use
of different reference points in the valuation tasks
(Loomes et al., 1994; Dolan and Sutton, 1997). In
the SG question, a respondent is asked to imagine
that he/she is in a chronic health state, certain to
last for some period of time. He/she is then asked
to consider a risky treatment option, one of which

* Currim and Sarin (1984) have proposed another possible relationship: U(X) = (1 – e–cv)/(1 – e–c). The parameter 
c is a constant, and reflects the person’s relative attitude to risk as follows: they are relatively risk averse when c < 0; 
risk neutral when c = 0 and risk seeking when c < 0.
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is better than the reference state and the other
worse. The chronic state of each SG question
therefore becomes the reference state. The TTO
question also asks the respondent to imagine they
are in some chronic state. Whereas with the VAS,
the respondent would take full health as their
reference point ‘on the entirely reasonable
grounds that she is currently in normal health 
and has not been asked to suppose otherwise’
(Loomes et al., 1994).

According to Kahneman and Tversky’s (1979)
prospect theory, gains or losses relative to their per-
ceived reference point are valued differently. Kahne-
man and Tversky have argued that individuals are
risk averse over gains and risk seeking over losses.
Under the VAS, any departure from full health
would be regarded as a loss, and hence would have 
a lower value than either SG or TTO. Loomes et al.
(1994) have shown how Kahneman and Tversky’s
value function, combined with the different refer-
ence points of the VAS and SG, can generate a curvi-
linear function between SG and the VAS. However
they go on to show that unlike the relative risk
attitude explanation, it does not imply a constant
power term. This ‘reference point plus value func-
tion’ would suggest that a separate power function
would have to be estimated for each health state.

Overview
There is no single explanation for the relationship
between the VAS and SG or between the VAS and
TTO. Some theories suggest a potentially stable
functional form for the relationships. However, 
the theories suggest different forms and in one 
case a different direction for the relationship. For
the VAS to SG relative risk attitude implies a power
function for the relationship, while the gambling
effect suggests a linear function. For the VAS to
TTO a constant time preference rate results in a
power function, but the impact of duration could
be in the opposite direction. It is likely these
theories will operate simultaneously, and this
presents estimation problems.

These theories also depend on individuals’
preferences conforming to some assumption, such
as constant relative risk aversion. One attempt to
introduce a more complex theoretical explanation
for the differences is the application of reference
point theory and this suggests a need to estimate 
a separate function for each health state being
valued. This result casts some doubt on the chances
of estimating a single relationship at all.

These explanations also presuppose that the VAS
can generate a measurable valuation function 

for strength of preference over health states 
under certainty and SG can measure the utility
value of states under uncertainty. Serious doubts
have been raised about the ability of the VAS to
estimate a value function (Bleichrodt and Johan-
nesson, 1997; Loomes et al., 1994). This would
suggest that any relationship observed in practice
could be an artefact, and hence is likely to be
unstable. It would also suggest that the relationship
may depend more on the specific variant used
rather than the technique itself.

Evidence
The extent and significance of the correlation
between SG, TTO and the VAS has been reported
in an earlier section. However, correlation is a 
poor measure of agreement. In over 30 studies
reporting comparisons of the VAS and SG (see
appendix 2) SG values consistently exceeded those
of the VAS (e.g. Torrance, 1976; Bombadier et al.,
1982; Llewellyn-Thomas et al., 1984; Read et al.,
1984; Bass et al., 1994). Only one study found the
reverse, but this was not significant in the statistical
sense (Hornberger et al., 1992), and the MVH 
pilot survey found a cross-over at around 0.8, with
milder health states having lower SG values than
the adjusted VAS ratings (Dolan and Sutton, 1997).
The 18 studies reporting TTO and the VAS results
found a less consistent relationship, nonetheless, 
in the majority of studies TTO values exceeded
those for the VAS.

Studies mapping the relationship between the 
VAS and the choice-based methods have used
regression analyses. Some use aggregate level 
data sets, where the regression analyses have been
undertaken on mean health state values, and others
have used individual level data. It has been argued
that since the theories operate at the individual
level, then this is the appropriate level of analysis
(Loomes, 1993; Dolan and Sutton, 1997). Others
have taken a more pragmatic line, arguing that
since the results are going to be used in cost–utility
analyses of mean results, where an aggregate 
model is more appropriate (Stiggelbout et al.,
1996). We review both levels of analysis.

VAS to SG
Five published studies have been found with
empirical estimates of the relationship between 
SG and the VAS (Torrance et al., 1982; Bombardier
et al., 1982; Torrance et al., 1996; Bleichrodt and
Johannesson, 1996; Dolan and Sutton, 1997) and 
a conference paper (Loomes et al., 1994). Torrance
et al. (1982) first published the power relationship
shown in equation (1) with its power term equal-
ling 1.61. However, this was not directly estimated
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from VAS and SG data. The equation was estimated
on VAS and TTO data (Torrance, 1976) and they
justified its extension to SG because the earlier
study found TTO values were equal to SG (a
finding contradicted by most subsequent studies).

The first published study using SG and VAS data
was by Bombardier et al. (1982), who estimated 
a linear relationship between 35 mean VAS and 
SG values explaining 76% of the variation. The
constant term was found to be highly significant.
Torrance et al. (1982) and Loomes (1993) have
subsequently fitted a power function to the same
data with an estimated value for the power term 
of 2.16 and 2.27 (and explaining 80% of the
variation), respectively. Torrance and colleagues
estimated weights for the HUI-II using the
relationship between mean SG and VAS values 
for four health states. They only fitted a power
function, and this achieved a 97% fit and a 
value of 2.29 for the power term. None of these
studies presented standard econometric diagnostic
information on the specification of the models. 
It is therefore not possible to compare the models
or judge how well they fitted the data.

At the individual level, Dolan and Sutton (1997),
Bleichrodt and Johannesson (1996) and Loomes 
et al. (1994) have been able to estimate a power
relationship. The former study used a Tobit
procedure rather than conventional ordinary 
least squares to allow for the censored nature 
of the data. The power function was, however, 
outperformed by the linear models in terms of
specification and ability to explain variations in the
data. Furthermore, the power function failed all
diagnostic tests of the model. The second study
only estimated power functions, but also found
evidence of heterogeneity and, in many cases, of
misspecification. These studies also found more
serious problems with the relationship. Bleichrodt
and Johannesson (1996) and Loomes et al. (1994)
found the parameter estimate of the power term
(i.e. b) varied depending on the context in which
the health states values were elicited by the VAS.
Dolan and Sutton (1997) also found that different
variants of SG (i.e. props and no props) altered 
the parameter values of the models.

VAS to TTO
There were four published studies modelling the
empirical relationship between the VAS and TTO
found by the search (Torrance, 1976; Bombardier
et al., 1982; Stiggelbout et al., 1996; Dolan and
Sutton, 1997) and an unpublished thesis (van
Busschbach, 1994). Three of these studies have
already been reported. Torrance’s estimated a

power function for TTO to the VAS from 18 pairs
of health state values able to explain 79% of the
variation and with a power term of 1.61. Bom-
bardier et al. (1982) estimated a linear model for
the relationship between the VAS and TTO for 
the 35 pairs of mean values, explaining 89% of 
the variation. Loomes (1993) estimated a power
function with 1.82 for the power term and 88% 
of variation. Again it is not possible to compare
these models. Stiggelbout et al. (1996) have 
claimed to replicate Torrance’s original findings 
on 183 cancer patients rating their own health.
They estimated a power function able to explain
72% of the data and a power term of 1.55. They 
did not examine other functional forms, nor did
they report any diagnostics. Stiggelbout et al.
(1994) cited the unpublished work of van Bussch-
bach, who found the power model was no better
than the linear model, and estimated the power
term to be 2.13.

Neither Torrance (1976) nor Stiggelbout et al.
(1996) were able to fit satisfactory power functions
to data at the individual level. Only Dolan and
Sutton (1997) seem to have done this. However, 
the power models were again outperformed by the
linear ones, and the power models suffered from
heterogeneity and misspecification. The mapping
functions were also found to differ substantially
between the two variants of TTO.

Discussion
The purpose of this section has been to examine
whether it is possible to estimate unique and stable
relationships between the VAS and SG and the 
VAS and TTO. The amount of evidence available 
to address this question was limited. There were
only seven studies in total with statistically estim-
ated relationships (with two studies looking at 
SG and TTO). Furthermore, these differed in the
level of analysis, the functional forms examined
and the diagnostic testing performed. However,
some indications of the likelihood of finding
sufficiently stable relationships can be gleaned.

At the individual level, only one out of three 
studies were able to estimate a statistical model 
for TTO and three for SG. The evidence on 
TTO and SG, such as it was, could not distinguish
between the theories described above. There was
no evidence of a power function performing better
than a linear form, and indeed where they were
formally compared the latter performed better in
statistical terms. This may indicate that more than
one explanation operates. More larger studies are
required to address the question. It has also been
suggested that a better way of assessing what
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underlies respondents’ answers to the different
valuation techniques would be to conduct inter-
views (Loomes et al., 1994; Robertson et al., 1995).

For the power functional form, the value of the
power term is reported to vary from 1.55 (Stiggel-
bout et al., 1996) to 2.13 (van Busschbach, 1994)
for TTO and 1.59 (Bleichrodt and Johannesson,
1996) to 6.41 (Loomes et al., 1994) for SG. These
values for b translate into differences in health 
state values of up to 0.11 for TTO and 0.28 for 
SG on a 0 to 1.00 scale. These are likely to have
considerable implications for the incremental 
cost per QALY of different interventions.

Variations in model parameters may reflect
differences in attitudes to risk or time, the role 
of different reference points or simply a more
complex relationship than has been modelled in
these studies. Some of these differences may have
arisen from the use of different variants of the
techniques, such as whether or not death and full
health were used as end-points in the VAS, which has
been suggested by Stigglebout et al. (1996), or the
severity of the other states being valued in the VAS
task, which was found by Loomes et al. (1994) and
Bleichrodt and Johannesson (1996) to be associated
with different parameter values. For these reasons,
Loomes et al. (1994) concluded that ‘even if there
appears to be a systematic general relationship
between VAS scores and SG utilities, there seems no
straightforward way of converting one into the other
which is stable across procedures and contexts’.

Models for TTO and SG performed better at the
group level, and were able to explain a majority of
the variation. On pragmatic grounds Stigglebout 
et al. (1996) have argued that this is more appro-
priate for cost–utility analysis. Furthermore, less
variation has been found in the parameter values 
of the VAS to SG relationship at this level. Existing
published evidence is limited to two studies for 
SG and three for TTO. These were based on very
small numbers in some instances (e.g. Torrance 
et al. (1996) used four pairs of mean health state
values), and none reported diagnostic test results for
evaluating the appropriateness of different specifi-
cations. There has also been no attempt to test the
ability of these models to predict directly obtained
mean SG values on an independent data set. This
lack of evidence would seem to provide an insecure
foundation on which to conclude that there is a
unique and stable relationship between the VAS 
and SG or TTO. We therefore recommend SG 
and TTO values are obtained directly, rather than
estimated from VAS values, until better evidence
becomes available at the group level.

Conclusions

Considering the available literature as a whole,
several observations can be made. We have con-
sidered techniques against the specified review
criteria and we have considered the mapping of
values from the VAS to SG and TTO, and 
conclude the following:

• Practicality. ME and PTO lack empirical support
but there is little to choose between the other
techniques discussed, all have proved to be
practical on most populations, although VAS
techniques have performed slightly better and
have cost advantages.

• Reliability. There is little evidence relating to 
ME and PTO and there is very little difference
between the performance of SG, TTO and VAS
techniques. Present evidence does not offer a
basis to differentiate between the SG, TTO and
VAS techniques.

• Theoretical validity. Only choice based tech-
niques should be used: SG, TTO and PTO. The
choice between SG, TTO and PTO depends on
the perspective employed. The debate surround-
ing SG versus TTO is unresolved, and depends
on ones belief in the descriptive validity of the
theory or its normative basis.

• Empirical validity. Empirical evidence relating 
to the theoretical perspective of the techniques
has shown that there are problems with all
techniques in terms of descriptive validity. The
empirical evidence available to inform on the
performance of techniques against preferences
would suggest that (1) VAS techniques may be
measuring aspects of health status rather than
valuing health states, and (2) choice-based
methods are best placed to reflect strength of
preference for health states. Other than that it
seems there is little to choose between the
choice-based methods. SG and TTO are the 
most developed techniques, with PTO being
relatively undeveloped as well as focusing on
social preference. SG and TTO have been 
found to give similar results, although SG 
values tend to exceed those of TTO. At 
present the empirical literature informing 
on empirical validity would favour TTO,
although this currently reflects the sparse
literature available.

• Mapping of values. Given the current literature
relating to the modelling of SG and TTO 
values from VAS responses, we conclude that 
the relationship between these techniques is 
not robust, and current evidence provides an
insecure foundation for a unique and stable
relationship between them. We recommend that
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SG and TTO values are obtained directly, rather
than trying to estimate them from VAS values.

Taking a wider view, it would seem that specific
valuation techniques may be more appropriate 
in specific situations. The literature would lead 
us to believe that TTO is more suited than SG to
the valuation of chronic health states lasting for 
a number of years (Dolan and Gudex, 1995); 
this may be demonstrated by the relatively large
number of studies in the area of renal disease
which have used the TTO to good effect (Laupacis
et al., 1996; Churchill et al., 1990, 1991; Russell 
et al., 1992; Molzahn et al., 1996). Whereas, SG 
is perhaps conceptually preferable in situations 
where there is an actual risk, for example hip
replacement (Laupacis et al., 1993). Unlike TTO,
SG permits the possibility of a catastrophe (death 
at young age), which may more closely reflect
patients concerns, in certain situations, than 
does giving up some remaining life expectancy 
at a point in the future (Reed et al., 1993). When
using SG to value health states, which involve a 
very large or a very small risk, that is, less than 0.1
or greater than 0.9, evidence would suggest that
respondents may overestimate or underestimate
the true risks involved (Kahneman and Tversky,
1982; Loomes and Mckenzie, 1989), therefore
researchers are advised to consider such effects 
in advance.

We would advocate a considered approach to 
the selection and use of health state valuation 
techniques. Although we have highlighted the 
fact that the present literature covering the
valuation techniques is sparse, we feel it can 
offer an invaluable insight, both theoretically 
and empirically, to those wishing to elicit health
state valuations. We support the use of SG or 
TTO, yet the choice between the techniques will
depend upon the particular study question and
characteristics. PTO would also seem to present 
a promising technique for the elicitation of 
social preferences, yet further development 
is still required.

Further research evidence is required to inform 
on the performance of techniques in terms of 
practicality, reliability, theoretical validity and
especially empirical validity. We see SG, TTO and
PTO as the techniques most deserving of further
examination. More recently, researchers have
turned to a more qualitative style of investigation
(e.g. Robinson et al., 1997). We see this as a 
fruitful avenue of investigation, and would 
advocate further qualitative research to assess
health state valuation techniques.

Readers are reminded that we have not considered
many of the factors which may impact upon the use
of health state valuation techniques. We have only
considered technique-specific issues present in the
literature, and in doing so have not covered non-
technique sources of variation, such as method 
of administration (e.g. postal survey or interview-
based methods of administration), reference 
effects (e.g. which health states to use and in 
which order) or whose values to elicit (e.g. 
patients, physicians, public). For further guidance
on these issues, readers are advised to consult
Froberg and Kane (1989a,b) and Dolan and 
Sutton (1997) as a starting point.
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MAUSs are widely used in economic
evaluations alongside clinical studies to 

value the benefits of health care in terms of 
QALYs. The crucial difference between these 
and other measures of HRQoL is that the weights
used to score them have been obtained using one
of the preference elicitation techniques described
in chapter 4 (Drummond et al., 1987). Further-
more, MAUSs produce a score of 1 or less, where 
1 is equivalent to full health and 0 is death. Scores 
take a negative value for health states regarded 
as worse than death.

Five MAUSs have been found from a search 
of the literature to have been used in studies
published up to the end of 1996, and these are the
instruments reviewed in this chapter. The five are:
the QWB, Rosser’s disability/distress classification,

the HUI (mark I to III), the EQ-5D and the 15D.
These MAUSs differ considerably in terms of their
dimensions, size, and methods of valuation, and
they have been developed in different countries
(Table 2). There is little guidance in the literature
on which MAUSs to use, and there has been no
systematic review of these scales against 
economic criteria.

The MAUSs are reviewed in this chapter in terms 
of the criteria of practicality, reliability and validity
using the check-list for judging preference-based
measures developed in chapter 3. The review is
conducted on papers identified through a syste-
matic search of the literature. The chapter begins
by briefly describing the characteristics of each
instrument. This is followed by a description of the
methods and results of the systematic search. The

Chapter 5

A review of five MAUSs

TABLE 2 Characteristics of MAUSs

MAUS Descriptive characteristics Valuation characteristics

Dimension Levels Health Valuation Method of Sample Country
states technique extrapolation

Rosser Disability 8 29 (1) ME None 70 (selected) UK (London)
classification Distress 4 (2) Synthesis of None 140 

ME, VAS,TTO (representative)

QWB Mobility, physical activity, 1170 VAS Modelling 866 USA 
social functioning 3 (representative) (San Diego)
27 symptoms/problems 2

HUI-II Sensory, mobility, emotion 4–5 24,000 VAS transformed Algebraic 203 (parents) Canada 
Cognitive, self-care, pain into SG (Hamilton)
Fertility 3

HUI-III Vision, hearing, speech 5–6 972,000 VAS transformed Algebraic 504 Canada 
Ambulation, dexterity into SG (representative) (Hamilton)
Emotion, cognition, pain

EQ-5D Mobility, self-care, usual 3 243 MVH – TTO Modelling 3395 UK
activities, pain/discomfort and VAS (representative)
Anxiety/depression

15D Mobility, vision, hearing, 4–5 Billions VAS Algebraic Finland
breathing, sleeping, eating,
speech, elimination, usual 
activities, mental function,
discomfort/symptoms,
depression, distress, vitality,
sexual activity
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bulk of the chapter is devoted to a detailed review
of each instrument. The final section compares the
instruments on the basis of the results of the review.

Description of the instruments

Quality of Well-Being Scale
The QWB, formerly the Index of Well-Being, 
is the oldest of the QALY instruments (though its
developers prefer the term ‘well-year’). The basic
structure of the classification and its valuation has
remained largely unchanged since the pioneering
work of Bush and his colleagues, though there have
been a number of revisions to its wording, its size
and the preference weights (Patrick et al., 1973a;
Kaplan et al., 1976; Bush et al., 1982; Kaplan and
Anderson, 1988; Kaplan, 1993a). This review is
concerned with the latest published versions of 
the QWB, although the previous versions are
sufficiently related for the earlier empirical 
work to be relevant to this review.

The HSC contains two components (Table 2): 
three multilevel dimensions relating to function
(mobility, physical activity and social activity) and 
a list of 27 symptom and problem complexes (e.g.
‘general tiredness, weakness, or weight loss’, ‘wore
eyeglasses or contact lenses’). The functional
dimensions and the symptom/complexes combine
to form 1170 health states. A patient is assigned to
this classification from an interview.

An overall health state score is calculated by a
simple additive formula, that is, one plus the
decrement (i.e. negative weight) associated with
the level of each of three functioning dimensions
and the most highly weighted symptom/ problem
suffered by the patient.* These weights were
estimated statistically from a sample of health 
states valued using a version of the VAS on a
representative sample of the general population 
of San Diego, USA (Kaplan, 1989).

Rosser disability/distress scale
This classification was developed by Rosser and
others in the 1970s as a measure of hospital output
(Rosser and Watts, 1972; Rosser and Kind, 1978),
and in the 1980s it became the most widely used
instrument for deriving QALYs in the UK. The
content of the classification has remained largely
unaltered, though different methods of

administration have been developed, including 
a self-completed version.

The classification has two dimensions, disability 
and distress, with eight and four levels, respectively.
The disability dimension has descriptions for each 
level, for example level 3 is ‘Severe social disability
and/or slight impairment of performance at work.
Able to do all housework except very heavy tasks’,
whereas the four distress levels are simply none,
mild, moderate and severe. Together the two
dimensions define a total of 29 health states (the
matrix defines 32 states, but the worst level of
disability is unconsciousness, and hence there 
is no distinction between the four states defined 
by the different levels of distress). Patients were
originally classified by clinician assessment. More
recently a self-completed instrument called the
Health Measurement Questionnaire (HMQ) has
been developed for classifying patients (Gudex 
and Kind, 1988). Patients have also been mapped
on to the Rosser classification from other health
status questionnaires (Coast, 1992).

The most commonly used weights were obtained 
by Rosser and her colleagues from 70 respondents
using a version of ME (Kind et al., 1982). The
classification has since been revalued by a larger,
general population sample using ME, the VAS 
and TTO (Gudex et al., 1993). These methods
produced different values, and the authors
recommend a matrix of weights based on a
synthesis of the results.

Health Utility Index
The HUI was devised by Torrance et al. (1982). 
The earliest version, now known as the HUI-I, has
been succeeded though not replaced by two revised
classifications, the HUI-II and HUI-III (Torrance 
et al., 1995; Feeny et al., 1995). The HUI-III is
closely related to the HUI-II but both differ
substantially from the HUI-I. Only the HUI-II 
and HUI-III are reviewed here.

The HUI-II has seven dimensions: sensation,
mobility, emotion, cognition, self-care, pain and
fertility, with three to five dimensions and defines
24,000 states in all. The HUI-III is an adaptation of
the HUI-II. The number of dimensions has been
increased to eight and includes vision and hearing
as separate dimensions, along with speech, ambu-
lation, dexterity, emotion, cognition and pain,

* W = 1 + (CPXwt) = (MOBwt) + (PACwt) + (SACwt), where W is the health state score, CPX is the worst
symptom/problem, MOB is the mobility scale, PAC is the physical activity scale and SAC is the social activity scale
(Kapaln, 1989).
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whilst fertility was removed. The number of levels
has been increased to between five and six, and it
defines 972,000 health states. Patients are assigned
to the classifications from a 15-item self-completed
questionnaire, from face-to-face interview and 
by telephone.

A utility value is obtained by inputting weights 
for each dimension into a multiplicative formula.
These weights were estimated from valuation data
obtained from a sample of parents from Hamilton,
Ontario, using VAS responses transformed into SG
values using a specially estimated power function.
The weights for the HUI-III had not been
published at the time of writing.

15D
This measure originally had a 12-dimensional
classification, but it has been revised to 15 dimen-
sions (Sintonen and Pekurinen, 1993). Further
revisions have been made to the dimensions to
form the 15D.2, and this is the recommended
version for future applications (Sintonen, 1994a,b).
Evidence from both versions of the 15D is reported
here, since the 15D.1 is sufficiently similar to its
successor to be relevant.*

The dimensions of the 15D are mobility, vision,
hearing, breathing, sleeping, eating, speech,
elimination, usual activities, mental function,
discomfort and symptoms, depression, distress,
vitality and sexual activity. Each dimension 
has five levels and hence the classification is 
able to define many billions of health states.
Patients are classified by a self-completed
questionnaire where respondents are simply 
asked to indicate their level of health on each 
of the 15 dimensions.

Health state values are estimated from a simple
additive formula, where a value is assigned to 
each dimension level, and these are multiplied by 
a weight representing the relative importance of
that dimension and summed to derive a single
index. These weights were elicited from a sample 
of the Finnish population using versions of the 
VAS and ME.

EQ-5D
This instrument was developed by a multi-
disciplinary group of researchers from seven
centres across five countries (EuroQol Group,
1990). The original version had six dimensions, 

the EQ-6D, which has been succeeded by the 
five-dimensional EQ-5D. Patients are classified 
on to the EQ-5D by completing a five-item
questionnaire, suitable for self-completion 
or interviewer administration.

The five dimensions of the EQ-5D are mobility, 
self-care, usual activities, pain/discomfort and
anxiety/depression. They each have three levels,
and together define 243 health states. Surveys to
value samples of EQ-5D health states have been
undertaken using a VAS (van Agt et al., 1994; 
Badia et al., 1995; Selai and Rosser, 1995). How-
ever, the most significant valuation work with 
the EQ-5D has been a large-scale survey under-
taken in the UK by the MVH Group at York. 
Their work produced weights for valuing the 
EQ-5D based on TTO and VAS valuations. The
result is an additive formula with decrements for
the moderate and severe dysfunctional categories
of the five dimensions, a constant term for any 
kind of dysfunction and the term ‘N3’ for when-
ever any of the dimensions are severe. Separate
algorithms are available for different socio-
demographic groups.

Instruments excluded from this review
This review has not included all multi-attribute
utility instruments. These are briefly described
below, and the reasons for their exclusion
explained.

Index of Health Related Quality of Life
The Index of Health Related Quality of Life
(IHQL) was developed by Rosser and Colleagues
from the disability/distress classification (Rosser 
et al., 1992; Rosser et al., 1993). In the first stage 
of its development, distress was subdivided into
physical discomfort and emotional distress. This
‘three-dimensional’ version defines 175 composite
health states. The three dimensions have been
further divided into seven attributes, and these in
turn into 44 scales. The scales have been divided
into 107 descriptors, which in total have 225 levels.
This hierarchical classification of the IHQL defines
many millions of states. The three dimensions has
been valued using SG and a matrix of health state
values published in an edited volume (Rosser et al.,
1992). The IHQL was valued using the VAS, and
provisional results presented in the same volume.

Descriptions of the methods of valuation have not
been published elsewhere, and it has not been

* An instrument has been developed for measuring health-related quality of life in adolescence based on the 15D, but
this review has been limited to measures of adult health (Apajasalo et al., 1996).
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possible to critically review this work on the basis 
of what is available. No applications been found 
in refereed journals from an extensive search of 
the literature.

The Australian multi-attribute 
utility instrument
Hawthorne, Richardson and others at the Uni-
versities of Melbourne and Monash have developed
a multi-attribute utility designed for use in priori-
tising healthcare spending in Australia. On the 
basis of a literature review, consultations with health
professionals and extensive psychometric testing the
team have derived a classification with five ‘major’
dimensions (illness, independent living, social
relationships, physical senses and psychological well-
being) with 15 items. This developmental work has
been reported in a discussion paper. The team have
undertaken a valuation of health states by TTO and
estimated a scoring algorithm for estimating a single
index using an algebraic approach. The results of
this work were not available when this report was
being prepared. This is potentially an important
instrument but it is not possible to undertake an
extensive review at the moment.

SF-6D
A team of researchers at the University of Sheffield
has developed a method for deriving a single index
value from the SF-36 (Brazier et al., 1998). An HSC
was derived from the SF-36 that would be amenable
to valuation. The result was a six-dimensional classi-
fication with between two and six levels, the SF-6D
HSC. A total of 9000 health states are defined by
this classification. A survey was undertaken to value
a sample of states by 165 respondents including
patients, health professionals, managers and
students. They were each asked to value 15 health
states using the VAS and SG techniques. A scoring
algorithm has been estimated by statistical tech-
niques. This work has been followed by a much
larger study based on a survey of 600 UK residents
representative of the UK population due to report
in April 1999.

The potential of the SF-6D derives from its use 
of the SF-36. This has two advantages. Firstly this
instrument has been shown to be more sensitive
than the Rosser and EQ-5D instruments for some
common conditions (see review below). The
second advantage is that the SF-36 has become 
one of the most widely used general measures of
health-related quality, and the SF-6D provides a 
way of deriving a preference-based single index 
for use in economic evaluation. However, the
results were not published during the time 
frame of this review.

Search strategy

This review is based on a systematic search of the
literature up to the end of 1996. Two approaches
were used to identify articles on the MAUSs: (1)
using all permutations of the names of specific
scales or instruments and (2) performing an author
citation search on the original articles that describe
the development of each scale or instrument. The
search terms are set out in Box 4.

A noticeable feature from this aspect of the 
review is the proliferation of terms for describing
the measures which was often compounded by 
the tendency for a measure to undergo several
changes either in its form or simply in the way 
it is described.

A total of 163 papers have been identified by 
this strategy (and are listed by instrument in
appendix 3). These were retrieved and form the
material for this review. The papers were divided

BOX 4  Search strategy

Rosser* classification
Rosser matrix
Rosser distress {categor*/state*}
Health Measurement Questionnaire
Index of health related quality of life
Index of wellbeing
Index of well-being
Quality of wellbeing
Quality of well-being
QWB
Health utilities ind*
Heath states utility ind*
Multiattribute* health ind*
Multi attribute* health ind*
Multiattribute* theor*
Multiattribute* analys*
HUI
Quality adjusted life year*
QALY*
Classification of illness states
15D
15 dimension*
12D
12 dimension*
Euroqol
Euroqolc
Well year*
Multiattribute* utilit*
Multi attribute* utilit*
Multi attribute* health state* 
Multiattribute* health state*
Multi attribute* theor*
Multi attribute* analys*
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into methodology and applications. The
methodological papers (n = 92) described the
instrument, the development of its classification,
the derivation of its values, or provided an over-
view of how it can be used. These included the
empirical work conducted to derive the descriptive
classification and its weights. The papers reporting
applications of the instrument (n = 71) provided
the empirical evidence for this review. To assist in
summarising these papers, the studies have been
tabulated by instrument (see appendix 3). These
tables describe whether the study includes evi-
dence on the following: the patient group, the
number of patients, time to complete the question-
naire, response rates, completion rates, reliability
(inter-rater and retest), content and face validity,
construct validity, and empirical evidence on
relationship to hypothetical or stated preferences
(there were no RP data).

Review of five MAUSs

Quality of Well-Being Scale
Published literature
There were 32 papers addressing specific
methodological aspects of the derivation of the
classification, the methods of valuation and the 
use of the QWB resource allocation decisions and
there were 26 published empirical studies using 
the QWB covering a wide range of conditions 
(see appendix 3).

Practicality
The questionnaire is administered by trained
interviewers. There is a self-completed version, 
but this method of administration is not recom-
mended since it has been shown to result in the
misclassification of health problems (Anderson 
et al., 1986). It takes between 1 and 2 weeks to 
train interviewers to administer the questionnaire
(Read et al., 1987). The interview involves detailed
probing of the respondent. The developers claim 
it can take between 7 and 15 minutes to conduct 
an interview (Kaplan, 1994), but the range
reported in published studies went up to 
20 minutes (Bombardier and Ramboud, 1991).

Few studies have formally reported response 
rates. In one study with older adults, the response
rate was 68.2% (Andresen et al., 1995), but 100%
was achieved in the study of patients with chronic
obstructive pulmonary disease (COPD) (Kaplan 
et al., 1989). The rate of completion was 93 and

100% in each of these studies respectively.
Andresen et al. (1995) found it was more complex
than the SIP and the SF-36, and Wu et al. (1990)
and Bombardier and Ramboud (1991) also found
it a complex instrument to use.

Reliability
The only published article reporting on retest
reliability was an assessment of the interday
reliability (Anderson et al., 1989). The authors 
used the results of five empirical studies which
found that assessments 1 day apart had correlations
of 0.78–0.99 and the majority were in excess on 
0.9. However, the ability of this study to assess 
retest reliability must be questioned because the
data were obtained retrospectively in one block
rather than prospectively.

The reliability of the interview method has been
examined by testing the accuracy of assignment
against a recording of the interview. Ninety six per
cent were found to be classified correctly. There
were no papers on inter-rater reliability. A com-
parison of self versus interviewer modes of admin-
istration found correlations of 0.98, but the authors
believed this masked some important differences
owing to false self-reporting associated with the 
self-completion (Anderson et al., 1986).

Descriptive validity
Content and face validity. The first version of 
the classification was based on items from a review
of the literature and of survey instruments used
over the previous decade (including the US Social
Security Administration Survey of the disabled 
and the Health Interview Survey). The developers
claimed the function scales and symptom and
problem item list were exhaustive. The specific
reasons for the choice of mobility, physical func-
tion, social function and the symptom/problem 
list have not been published. Some of the function
levels and the items in the list of symptoms were
merged and others were excluded in subsequent
versions of the instrument (Kaplan, 1989). These
changes were based on experience from using 
the instrument or the results of the valuation. 
Items in the symptom/problem list found to have
approximately the same rating by respondents 
were combined,* and four items were added to 
the list of problems and symptoms. Other items 
can be added to the list.

The QWB seems to be comprehensive in its
coverage of function and symptoms or problems,

* The version in Kaplan and Anderson (1988) combines items 3, 4, 5 and 6 from Kaplan et al. (1976) into a single item.



A review of five MAUSs

62

but it has been observed that it is less compre-
hensive in mental health (Read et al., 1987). Mental
health is not assessed as a separate dimension in
the QWB, though the most recent version has a
symptom/problem called ‘excessive worry or
anxiety’. The developers believe mental health
affects function in the same way as physical health,
and should not require its own dimension. This
ignores a substantial body of work which shows
mental health domains, such as depression and
anxiety, to be distinct constructs (Ware et al., 
1984). The QWB also excludes those aspects of
health concerned with social support and friends.
The social function dimension is limited to
participation in work and attendance at school 
and not leisure activities.

Researchers have expressed concern at the
insensitivity of the classification (Tandon et al.,
1989; Liang et al., 1990). In the latest version, 
two of the three functioning scales have only 
two dysfunctional levels, and this would seem to
permit little scope for measuring change. Kaplan 
et al. (1976) have argued that it is the symptom/
problem list which makes the instrument sensitive.
Furthermore, given the multi-collinearity between
the components of the QWB, it is not appropriate
to separate out the subscales. The list of symptoms
and problems is indeed very extensive, but at face
value the items do not seem very sensitive since
they are dichotomous. There is no allowance for
the intensity or frequency of the symptom or
problem. For example, you either have, or do 
not have, trouble with sleeping, and such a
dichotomy seems unlikely to measure small but
potentially important improvements in sleeping.
This may be less important in practice because 
the scoring of this domain works by selecting the
worst symptoms or problems associated with a 
given state of ill health, and thereby achieves a 
finer gradation in practice. For example, the 
worst problem may switch from troubled sleep 
to pain in the ear following a successful inter-
vention. The ability of this scoring algorithm to
overcome the insensitivity of the descriptors is 
an empirical issue.

There has also been rewording of the items from
the original version, mainly to replace items about
capacity with those concerned about behaviour 
and actual performance (Kaplan et al., 1976;
Kaplan and Anderson, 1990). This contrasts with
the HUI classification which is concerned with
capacity. Kaplan et al. (1976) have argued that
asking about behaviour and actual performance
avoids the respondent having to make difficult
judgements about what he/she could do.

The wording of the items in the QWB seems
straightforward and in most cases reasonably 
clear. Some items are lengthy, however, and
combine quite disparate things. The social activity
scale, for example, combines work with self-care
activities. In the symptom/problem list, one item
combines ‘hands, feet, arms or legs either missing,
deformed, or paralysed’. Another combines ‘pain
in ear, tooth, jaw, throat, lips and tongue’ with
‘runny nose’. These were combined on the 
grounds that they have been equally valued, 
but it is questionable whether they make much
sense together.

Construct validity. Thirteen of the 25 studies 
listed in appendix 2 were found to report results 
on the construct validity of the QWB. The QWB 
has been found to be significantly correlated with
the general HSMs of the SIP (Hornberger et al.,
1992; Read et al., 1987) and the SF-36 (Andresen 
et al., 1995) and with the condition-specific 
Arthritis Impact Scale (Kaplan et al., 1984), the
Functional Status Index (Ganiats et al., 1992) and
the Karnovsky Performance Scale (Wu et al., 1990).
Kaplan et al. (1995) and Orenstein et al. (1989,
1990) have also claimed to have demonstrated
convergent validity in terms of correlation with
various clinical measures used in COPD and 
cystic fibrosis, including respiratory function (e.g.
FEV1) and exercise tolerance. These studies have
provided consistent evidence of the convergence 
of the QWB score with measures of function. The
doubts raised earlier about its coverage of mental
health, however, found some support from the
study by Andresen et al. (1995), who found it to be
poorly correlated with emotional and psychological
measures of health in a comparison of measures in
healthy older adults (i.e. the SIP, SF-36 and positive
effect scale), though Kaplan et al. (1995) found it
was significantly correlated with the Beck
Depression Inventory.

Holbrook et al. (1994) found the overall QWB
score significantly improved in trauma cases
between discharge and a 3 month follow-up. The
authors also noted that the QWB continued to
identify limitations in this patient group, whereas
the more condition-specific Functional Status
Index did not, and they therefore concluded that
the QWB was a more sensitive measure of function.
The QWB was also found in this study to be as
sensitive as other measures of function, that is, 
the Hospital and Anxiety Questionnaire and The
Keitel Assessment (Bombardier et al., 1986). In
contrast, Laing et al. (1990) found that the func-
tional scales of the QWB were not able to detect
change in orthopaedic patients following surgery,
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in comparison with four other health status
instruments, though the overall index did detect 
a change. The QWB also failed to detect a differ-
ence between congestive heart failure patients
receiving standard therapy and those allocated 
to placebo, which had been shown by a set of
patient-completed symptom scales and the
physician-assessed Spitzer Quality of Life Scale
(Tandon et al., 1989). The individual components
of the QWB were unable to find a difference
between these groups. There was further evidence
of the insensitivity of the QWB to psychological
outcomes in a study by Calfas et al. (1992), who
evaluated the effects of a cognitive–behavioural
intervention in osteoarthritis patients compared
with a control group. Differences were found in 
the Beck Depression Inventory at 1 year, but these
were not reflected in the QWB.

Valuation
A stratified random sample of 343 health states 
was selected and divided into eight booklets. 
These booklets were each valued by approximately
100 respondents* using a version of the VAS.
Respondents were asked to place each state into
one of 15 numbered slots defined by a scale from 
0 to 16, where 0 was death and 16 optimum health.†

The results were transformed on to a 0 (death) to 
1 (optimal health) scale. Linear statistical models
were fitted to the transformed mean and median
health state values to estimate weights for the 
levels of each function and the list of symptoms 
and problems.

The 866 respondents were selected to be
representative of the general population of 
San Diego. The developers argued that the 
results are generalisable since they found back-
ground variables made little difference to the 
mean valuations (Kaplan et al., 1976). Balaban 
and colleagues (1986) found the weights from 
a sample of rheumatoid arthritis patients to be 
very similar. However, these samples would not 
have included the full range of background
variables that would be found over a wider and
more diverse population, such as in the UK. 
There is little reported on the quality of the 
data from these surveys.

The use of the VAS to value health states can be
criticised for not being a choice-based technique.

Kaplan and his colleagues have argued strongly 
in favour of the VAS over other techniques as a
measure of preferences, but these arguments have
been drawn principally from the psychometric
literature (Kaplan and Ernst, 1983). There is no
basis in economic theory for the claim that the 
VAS can reflect preferences (see chapter 4). 
Nord (1993) argues that the QWB weights imply
‘too low equivalent numbers for trivial treatments
compared to treatments for severe conditions’, 
and this has been shown to lead to some absurd
policy implications in the Oregon experiment 
with setting priorities according to cost per well
year (Nord, 1993).

It is difficult to judge the validity of the statistical
model used to derive the preference weights. The
authors have reported an overall R 2 in excess of
0.96, but they failed to provide detail about the
standard errors associated with the coefficients, 
the results of any diagnostic tests (such as homo-
geneity and normality in the error term) or the
results of other model specifications (including
possible interactions). There have been two models
reported on the San Diego data, but no evidence
given for the superiority of the more recent model
(Kaplan et al., 1976; Kaplan and Anderson, 1988).
Anderson (1982) has shown that the earlier model
implied some counter-intuitive rankings of the
levels within scales. A movement from ‘moved own
wheel chair without help’ to ‘walked with physical
limitations’ actually resulted in a reduction in the
overall score. This could be due to mis-specification
in the model, such as the existence of interactions.
More formal testing of the model is required than
is currently available.

Empirical validity
Out of the studies listed in appendix 3, five were
found to report evidence relevant to assessing the
empirical validity of this instrument. Four of these
studies reported evidence of agreement between
QWB scores and hypothetical preferences. The
richest data set has been generated from a study 
by Fryback et al. (1993), who administered the
QWB alongside a questionnaire recording the
number and type of medical conditions. As ex-
pected, QWB scores were found to decline as the
number of medical conditions increased. This
confirmed results published by developers of the
QWB (Kaplan et al., 1976), who found a correlation

* These figures were taken from Kaplan and Anderson (1988). It is unclear from published sources whether these 
343 health states are from the revised classification or the longer version in use at the time (e.g. the original survey
included age in the health state descriptions).
† As described by Patrick et al. (1973) in an earlier publication.
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of –0.36 between the number of conditions and 
the QWB score at the individual level. Further-
more, age-specific scores were found to be consist-
ently lower in adults with arthritis, severe back pain
or sleeping disorder compared to those without
these conditions. For adults with the less severe
condition of hypertension the differences were
smaller or 0. Kaplan and his colleagues also found
the score to be correlated with the number of
recent physician visits. The finding by Holbrook 
et al. (1994) of QWB scores improving in patients
recovering from trauma were also in line with
expectations. Finally, a study by Kaplan et al. (1995)
found QWB scores were significantly different
between HIV severity groups.

Validity against stated preferences has been
reported in the form of convergence with directly
administered TTO and SG questions. In the 
survey by Fryback et al. (1993), TTO and the 
QWB score were found to correlate by 0.41, and 
in a comparison by Hornberger and colleagues 
the correlations were 0.31 and 0.42 for TTO and
SG, respectively.

Overview – QWB key points
• Interview administration makes this the 

most time-consuming and expensive of the
preference-based instruments (though
substantially less than many routine 
medical tests).

• No assessment of retest or inter-rater reliability
has been found.

• The descriptive system seems comprehensive in
relation to the function and symptoms, but there
is little on mental health problems.

• Evidence of descriptive validity has been
primarily of correlations between the QWB 
score and measures of health status. There 
is some evidence of the insensitivity of the 
function scales.

• There is no theoretical support for the method
of valuation, namely the VAS. The model used 
to estimate the published weights has not been
subject to rigorous econometric testing.

• Scores have been in line with prior expectations
of preferences and have correlated significantly
with direct preference measures.

Rosser classification of illness states
Published literature
There were 21 papers on the development of the
classification and its valuation, reviews, and discus-
sions of its application to NHS decision-making.
Twenty-three papers reported its application to
patients, though two were reporting results from
the same study (see appendix 3).

Practicality
Clinical assessment takes just 10 seconds, and 
can be done as part of routine practice (Rosser,
1988). The most common method of adminis-
tration has been the HMQ, by either patient 
self-completion or interview. The self-completed
HMQ offers a comparatively easy method, and its
developers claim it takes no more than 10 minutes
to complete. By interview administration it takes
somewhat longer, and in the one study reporting
timings it took 30 minutes (Magee et al., 1992).
Response rates in patient groups ranged between
76 and 95%. Completion rates were 87 and 95.5%
respectively in the two studies reporting them
(Hollingworth et al., 1996; Kind and Gudex, 1994),
but in a number of other studies the completion
was 100% by implication.

Reliability
In the initial work with the classification,
interclinician agreement was high (Rosser and
Watt, 1972). This result was repeated with ward
nurses (Benson, 1978). In a more recent study by
Bryan et al. (1991) on chiropody patients, however,
substantial disagreement was found between
clinicians. Significant differences have been found
between clinician and patient-completed HMQs
(Petrou et al., 1992; Whynes and Neilson, 1993).
More evidence is required on the retest reliability
of results generated by the HMQ.

Questions have been raised about the assignment
of patients on to the Rosser classification by map-
ping from other questionnaires. Drewett et al.
(1992) believed this explained the large variation
between the valuation of the health gain from 
knee replacements from their studies and those
published elsewhere (Williams, 1985). Coast
(1992), however, found reasonable agreement
between the 13 raters who undertook a trans-
formation from one questionnaire to another,
though she had considerable doubts about the
validity of the exercise.

Descriptive validity
Content and face validity. Two dimensions limit 
the comprehensiveness of the Rosser classification,
though the dimensions describe more than one
domain of health. Disability is intended to assess
observable factors, such as the patient’s mobility
and self-care, and Distress assesses subjective
aspects such as pain and distress. Energy, mental
health and many other symptoms of disease are 
not included in their own right, though it might 
be argued that they will be reflected in one or 
both of the dimensions. The reasons for choosing
the two dimensions are not reported.
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The descriptions were developed from asking 
60 doctors to identify those features they took 
into account in assessing illness severity (Rosser,
1988). The dimensions have been criticised for
being difficult to interpret (Elvik, 1995). Pain and
mental disturbance are both encompassed by the
distress dimension (Gudex and Kind, 1988), and
yet these are very different aspects of health. There
is also ambiguity in the wording of the levels of the
disability dimension. It is not clear, for example,
that level 4 is unambiguously better than 5. Gudex
et al. (1993) suggest difficulties may arise, for
example from the large amount of text in level 5 
of disability. The notion of social disability is also
ambiguous, and this is reflected in the inconsist-
encies found between median health state values
and the logical ordering of health states (Gudex 
et al., 1993).

At face value, the categories of each scale of the
Rosser classification would seem very crude. The
instrument was originally developed as a measure
of hospital output, and hence intended to measure
large changes. The developer of the instrument 
has since argued that it is not suitable for trials
(Rosser, 1988) and hence it will be too blunt to
assess strength of preference for the more subtle
differences arising between hospital treatments,
and for most treatments provided in primary and
community settings.

The face validity of the method of transforming
responses on the HMQ on to the Rosser classifi-
cation has also been questioned by Bryan et al.
(1991) and Carr-Hill and Morris (1991). According
to the assignment rules, a person in category IV 
has difficulties with washing, dressing, eating and
drinking and using the toilet, and his/her social
life, seeing friends or relatives, hobbies/leisure
activities and sex life are all affected by health, 
and yet this person is assumed to be able to do all
his/her usual activities. The mapping of patients 
on to the classification from other questionnaires
has been found to be of questionable value since
the process is based on a large number of arbitrary
assumptions (Coast, 1992; Drewett et al., 1992).

Construct validity. Studies have found the
classification to be sensitive to the outcomes of 
hip and knee replacement (Petrou et al., 1992;
Drewett et al., 1992; Chan and Villar, 1996), 
cardiac surgery (Kallis et al., 1993), elective surgery
for abdominal aortic aneurysm and chiropody
services (Bryan et al., 1991). The overall index was
also able to distinguish between end-stage renal
patients on transplant and dialysis (Gudex, 1995).
These results contrast with the study by Donaldson

et al. (1988), who found the Rosser classification
was unable to detect changes in a trial of long-
term care for elderly people, when a majority of
patients had changed according to measures of
disability and psychological well-being regarded 
as more suitable for this group (Crichton Royal
Behavioural Rating Scale and the Life Satisfaction
Index, respectively). A study of patients with knee
problems found the index was unable to show
differences between the patient group and the
general population, which had been found by 
both the SF-36 and EQ-5D (Hollingworth et al.,
1995). Furthermore, it was unable to show the
improvements at 6 months indicated by these 
other instruments. Hollingworth et al. have argued
that this may have been due to the small range 
of values in the original valuation matrix, rather
than necessarily a fault of the classification.

The Rosser classification was found to correlate
with the NHP dimensions (Whynes and Neilsen,
1993; Kind and Gudex, 1994), the GHQ-12 (a
measure of psychiatric disturbance; Kind and
Gudex, 1994) and the Dallas Pain Questionnaire
(Launois et al., 1994). The Disability scale was
found to correlate most strongly with the mobility
scale of the NHP, then pain and energy. For the
distress dimension, the strength of correlation 
was strongest for emotional reaction. However, it
would seem that the pain scale of the NHP was
more strongly associated with disability than
distress. This highlights the ambiguity of the
concepts underlying the distress dimension.

Valuation
Published work using the Rosser classification 
has been limited to the original valuation study
undertaken by Rosser and colleagues. Seventy
respondents were asked to rank six ‘marker states’
(chosen to cover the full range of the classifi-
cation), and then value five of them in terms 
of the ‘least ill state’ using a version of ME. The
remaining 23 states were ranked and valued in 
the same way, as well as death. Respondents were
asked to consider the implications of their answers
in terms of the allocation of resources between
patients in the different health states. Responses
were found to be reliable at retest and between
observers (Rosser and Kind, 1978). The results
were averaged across all 70 respondents and
transformed on to a scale from 0 to 1, where 0 
was set at death and 1 at full health. Separate
matrices of values have been produced for 
each of the professional and patient groups.

There has been concern at the unrepresentative-
ness of the 70 respondents and the small numbers.



A review of five MAUSs

66

These could be important, given the finding 
that valuations varied between groups (Rosser 
and Kind, 1978). ME has no theoretical basis in
economics, and cannot be regarded as appropriate
for economic evaluation (Johannesson et al., 1996).
However, the discussion of the resource use impli-
cations of their valuations during the interview
provided a framework of choice, and Nord (1992)
has argued that the values in this matrix of values
appeared to be more consistent with his equivalent
numbers test than those from other instruments.

The revaluation of the Rosser classification by 
TTO could have provided a theoretically more
acceptable method for use in economic evaluation
(Gudex et al., 1993). The matrix of values differs
considerably from the original. The values were
lower and were found to have important impli-
cations for the cost-effectiveness of interventions 
in terms of their cost per QALY ratios. There 
were some important ‘reversals’ in the ordering 
of some states, and particular problems arose 
with the valuation of states worse than death. The
developers did not believe these TTO valuations 
to be better than either of the new VAS and ME
valuations. They have recommended that those
wishing to conduct QALY analysis using the Rosser
classification choose between the original ME
matrix, a new ME matrix, or a matrix based on a
‘synthesis’ of the VAS, ME and TTO. There is no
theoretical basis for believing that the values from
either of the ME matrices or the synthesised matrix
reflect preferences on a cardinal scale.

Empirical validity
The studies showing the ability of the Rosser
classification to detect the expected improvements
following hip and knee replacement (Petrou et al.,
1992; Drewett et al., 1992; Chan and Villar, 1996),
cardiac surgery (Kallis et al., 1993), elective surgery
for abdominal aortic aneurysm and chiropody
services (Bryan et al., 1991) all provide evidence 
of the ability of the index to reflect hypothetical
preferences. The higher index score of transplant
patients compared with those on dialysis also
confirmed earlier research findings that patients
prefer transplants (Sackett and Torrance, 1978).
The study by Hollingsworth et al. (1995) of patients
with knee problems found the index was unable to
show differences between the patient group and
the general population, or improvements at 
6 months found by the EQ-5D.

Nord et al. (1993) compared the values of the
original Rosser matrix to the responses to PTO
questions. Along with the QWB and the HUI-I, it
was mapped on to two EQ-6D health states. The

Rosser classification generated values nearer to the
PTO valuations than the other preference-based
measures, and therefore Nord and colleagues
argued that it better reflected social preferences.
This study had a number of methodological weak-
nesses in terms of reliance on dubious mapping
procedures, and small samples. Furthermore, the
PTO values resulted in an illogical ordering of the
two EQ-6D health states.

Overview – Rosser key points
• Both clinical assessment and the patient

completed HMQ are practical methods of
collecting descriptive data.

• There is little evidence on reliability of 
these methods.

• Two dimensions provide only limited coverage.
The descriptions partly overcome this by 
tapping more than one domain, but this results
in ambiguities in the ranking of the levels 
of disability.

• There is evidence which suggests that the Rosser
classification is sensitive to large changes, such as
those associated with major surgery in hospital,
but it is not designed for measuring more subtle
changes. There is evidence of insensitivity in 
the classification.

• There is no justification in economic theory 
for the original method of valuation as a
measure of preferences, nor the recommended
‘synthesis’ of these values and the new ME and
TTO values.

• There is evidence on hypothetical preferences 
in group comparisons, but insensitivity was
found, caused by the scoring algorithm.

Health Utility Index
Published literature
Out of a total of 21 papers identified in the search,
11 were methodology; presenting descriptions of
the HUI and its origins, reporting the results of 
the valuation surveys, and describing the appli-
cation of multi-attribute theory (MAUT) to the
classifications to derive the algorithms for valuing
all health states. Two papers were concerned with
the HUI-I, four with the HUI-II and five with the
HUI-II and HUI-III. There were ten empirical
studies using one of the HUI classifications (see
appendix 3). HUI-II has been the most widely 
used to date, with seven papers. Eight of the ten
applications of the classifications have been with
young survivors of low birthweight or various 
forms of cancer, reflecting the origin of the
instruments. The remaining three have been 
adult populations. Only two of the 21 publications
have come from research groups outside of
McMaster University.
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Practicality
The HUI-II has been administered prospectively 
by health professionals who knew the patient; by
interview with patients and/or their parents face-
to-face and by telephone; and by a self-completed
version mailed to respondents. Patients have also
been assigned retrospectively using other health
assessment data (Saigal et al., 1994). The developers
now recommend a 15-item questionnaire for self-
completion or interview administration.

Two studies report that administration took 
1–2 minutes by health professionals known to 
the patient and 5 minutes for interviews of patients
and their parents (Billson and Walker, 1994; 
Barr et al., 1993). Response and completion rates
are rarely reported. Some studies seem to imply
100% (e.g. Barr et al., 1993). Reported response
rates vary between 79 and 100% and completion
between 96 and 100% (see appendix 3). The 
figure of 79% was achieved in a routine clinic
where there were a number of reasons for the 
low rate that were unrelated to the willingness 
on the part of the patient (Billson and 
Walker, 1994).

Reliability
In terms of inter-rater reliability, discrepancies 
were found in the assignment of patients on to 
the HUI-II, though these usually involved one
dimension level (e.g. 39% disagreement was 
found by Feeny et al. (1993) and 30% by Barr 
et al. (1994)). There did not appear to be any
systematic pattern to differences between
professionals, but they were found to identify 
fewer problems than the patients or their parents.
Barr et al. (1994) argued that this discrepancy 
arose because patients and parents were better
informed than the health professional, particularly
in the subjective areas such as pain and emotions.
The developers recommend that a common
method of assessment is used throughout 
a study.

There has only been one study of test–retest
reliability, and this was in a general population
survey using the HUI-III (Boyle et al., 1995).
Individual responses were found to be stable
between tests for six dimensions, the exceptions
being speech and dexterity (Boyle et al., 1995). 
The instability of these two dimensions was 
claimed to be due to their infrequent reporting 
in the populations surveyed. It is not clear why
infrequency should result in instability. The 
retest reliability (12–49 days apart) of a provisional
overall HUI-III index score was found to be 0.77
(intraclass correlation coefficient).

Descriptive validity
Content and face validity. The HUI-II was 
initially designed to assess health status in long-
term survivors of childhood cancer. It was based 
on a review of the literature which identified 
15 potential attributes. These were presented to
parents and children who were asked to identify
the six which were most important to them
(Cadman et al., 1984). The number of levels was
also based on a review of existing instruments.

The authors argue the HUI-II is a generic measure
of health. However, its content reflects the patient
group for whom it was originally designed. The
wording of the content of the instrument is quite
explicitly aimed at children (e.g. ‘ability to see,
hear and speak normally for age’, ‘learns and
remembers school work normally for age’). The
inclusion of fertility indicates a more condition-
specific measure, and it does not appear in any
other generic measure of health.

The authors argue for a ‘within skin’ definition,
which is only concerned with impairment and
disability and not handicap. Social and role activ-
ities are a consequence of people’s preferences 
and overall choice set, and hence should be
excluded from a pure description of health.
However, the classification in the HUI-II is not
entirely ‘within skin’ since some dimensions
(mobility, self-care, sensation and cognition)
contain references to independence from help 
and mechanical aid, which are likely to be
influenced by a person’s setting.

The dimensions of the HUI-II are focused on 
single attribute, and in most cases reasonably 
short. The exception to this is emotion, where 
the items include a listing of moods, for example
‘often fretful, angry, irritable, anxious, depressed,
or suffering night terrors’. These are a very mixed
set of emotions. One research team found it
necessary to simplify this dimension further in
order to administer the questionnaire (Kanabar 
et al., 1995). The descriptions also reinforce the
impression that this instrument is intended 
for children.

Experience with the HUI-II resulted in the
developers making a number of revisions, and 
to enhance its relevance for an adult population.
The replacement of self-care by dexterity has
improved its independence from other dimen-
sions, though this has resulted in the removal of
key functions such as bathing, dressing and eating.
The disjoining of vision, hearing and speech into
separate dimensions makes the HUI more
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comprehensive and a much larger classification.
However, the mental health dimension can be
criticised for having simple statements relating to
degrees of happiness, rather than mental problems
such as depression or anxiety.

The influence of the earlier work on survivors of
childhood cancer and neonatal intensive care is
evident in the HUI-III. The dimensions are those
which are important to parents in regard of their
children, such as speech and cognition, but there 
is rather less emphasis on mental health and
nothing on energy or sleep, which are likely to 
be of more relevance to older people.

Construct validity. Most of the published evidence
to date comes from applications of the HUI-II to
survivors of childhood cancer. Among 50 patients
who had acute lymphoblastic leukaemia in their
childhood, Barr et al. (1993) found a greater
burden of ill health amongst patients who had
higher risk conditions (70% had a problem com-
pared with 40% in the lower-risk group) and as
would be expected, this difference was most
noticeable on the emotion and cognitive dimen-
sions. In a study of only ten brain tumour patients,
differences were found compared with a normal
population in terms of cognition (Barr et al., 1994).
Differences have also been found in 156 patients
who had a childhood brain tumour between those
being treated and those no longer on treatment
(Feeny et al., 1993). The HUI-II has also been
shown to be able to discriminate between extremely
low birth weight children and a random sample 
of children (Saigal et al., 1994). There have been
concerns about its sensitivity since in these patient
groups a large proportion were found to have no
problems (Barr et al., 1994), and in another com-
parison of acute lymphoblastic leukaemia patients
with the general population it was not possible to
find differences (Feeny et al., 1993b). There have
been no published studies of the construct validity
of the HUI-III.

Given the limited range of conditions on which 
it has been tested, the developers acknowledged 
in a review in 1995 that it is not possible to establish
the sensitivity of the HUI classification and that 
‘to date, there is only fragmentary evidence of 
the ability of the HUI-II or III system to capture
change in health status’ (Feeny et al., 1995).

Valuation
The HUI-II was valued by random samples of 
203 parents of schoolchildren (Torrance et al.,
1992). Torrance and his coworkers used a well-
tested set of visual aids for eliciting values, and

achieved good levels of reliability in the surveys
(Torrance et al., 1982). The response rate in the
survey was 72%, though a large number of
respondents were excluded because of missing
data, poor-quality interview or evidence of con-
fusion with the valuation tasks. These problems
resulted in the exclusion of a further 29% of
respondents. The HUI-III has been valued by 
a representative sample of 504 adults from
Hamilton, Ontario.

The HUI-II was valued by a random sample 
of parents of schoolchildren from Hamilton, 
Ontario, since this was the constituency of interest
in these studies. The generalisability of valuations
based on comparatively small samples of parents 
to other populations has not been established
though valuation work with an earlier version of
the HUI-II version on a sample of the general
population found the valuations to be similar to
those from a sample of parents, but the samples
contained only 32 in each group (Cadman et al.,
1984). The HUI-III has been valued using a
stratified random sample of 504 individuals 
in Hamilton.

The HUI-II has been valued using a transform-
ation of VAS ratings to SG using a power function
originally estimated between the VAS and TTO.
The difference between VAS ratings and SG utilities
is assumed to be a person’s attitude to risk. The
validity of this transformation has been questioned
in the literature (see chapter 4). Other researchers
have shown a linear model to provide as good a 
fit as a power specification (Loomes, 1993) and,
indeed, in a recent study using data from the MVH
study the quadratic and cubic linear models were
found to perform better than Torrance’s power
function (Dolan and Sutton, 1997). Results from
similar tests have not been published on the HUI
data, although there is evidence of problems with
the model arising from the substantial divergence
between actual SG values for HUI-II states and 
the predictions from the transformation of the
predicted VAS values (i.e. –0.06 to 0.34 across 
four states; see Torrance et al., 1992)). Finally, 
there are major theoretical doubts about whether
attitude to risk is the only difference between 
the VAS and SG. As reported in chapter 4, there 
are also doubts as to whether the VAS can be 
regarded as anything more than an indicator 
of ordinal preferences.

An important feature of the HUI has been the
application of MAUT to derive its weights. MAUT
substantially reduces the valuation task by making
simplifying assumptions about the relationship
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between dimensions. The first task was to value 
the levels of each attribute, to derive a set of 
single attribute utility functions. A sample of 
multi-attribute states is then valued and an overall
function is calculated by solving a system of simult-
aneous functions. This is made possible by assum-
ing, for example, an additive functional form where
the dimensions are assumed to be independent.
This permits no interaction. This was found to be
invalid, and the multiplicative function* has been
used to value the HUIs. The multiplicative function
permits a very limited form of interaction between
dimensions which assume the interdependency to
be the same between all dimensions and for all
levels of each dimension. For the HUI-III the plan
is to estimate the less restrictive multilinear
functional form.

The application of MAUT enables the assumptions
of the different models forms to be tested. How-
ever, it is not based on the ability to predict values,
and does not provide a method of systematically
testing the errors in its predictions. The predictive
validity of the HUI-II has so far only been examined
for four health states, and large difference were
observed. This is too few observations to be a
sufficient test of its predictive validity. There has
been a comparison of the MAUT approach with 
a statistical one in a study of job choice by Currim
and Sarin (1984). They found the statistical
approach substantially outperformed the algebraic:
the correlation between actual and predicted
choices over jobs (with different mixes of attri-
butes) was 0.16 for the algebraic method and 
0.64 by statistical inference from SG utility values.
More evidence is required on the ability of this
method to predict health state values.

Empirical validity
The HUI-II and HUI-III have not been widely 
used, and the only evidence on empirical validity
concerned the use of the HUI-I.

Overview – HUI key points
• The 15-item questionnaire is brief and easy to

use. There is no evidence on retest reliability in
patient groups. The same method of adminis-
tration must be used to undertake comparisons.

• The HUI-II and HUI-III are comprehensive on
physical health, but weaker in terms of mental
health, and exclude ‘social’ health. The content
of the HUI-II and to a lesser extent the HUI-III,
reflect concerns with the health of children.

• Applications have been very limited to date
(mainly the HUI-II on survivors of childhood
cancer). There is some suggestion of possible
insensitivity in the HUI-II.

• The validity of the methods of valuation depends
on a transformation of the VAS to SG and the
unproven predictive properties of MAUT.

• There was no evidence (for or against) its
empirical validity.

15D
Published literature
The search identified just nine publications,
including six refereed articles, a book chapter and
two working papers (see appendix 3). Five of these
publications were concerned with methodology,
one with the 12D (Sintonen, 1981), two with the
15D.1 (Sintonen and Pekurinen, 1993; Sintonen,
1989) and two with the 15D.2 (Sintonen, 1994a,b).
All four applications have used version I of the 15D
(see appendix 3). These have been supplemented
by four unpublished studies described in reviews of
the instrument (Sintonen and Pekurinen, 1993;
Sintonen, 1994a).

Practicality
This is an easy and brief questionnaire to use.
Sintonen reports that it takes between 5 and 
10 minutes to complete. He also reports the
response rates to have been between 65 and 80%,
depending on whether reminders were used or 
not. In studies of hip and knee problems, the 

* Types of MAUT models (Torrance et al., 1995)

where the sum of all ks equals 1. uj(xj) is the signal attribute utility function for attribute j, u(x) is the utility for health
state x, represented by an n-element vector, k and kj are the model parameters.

Note: The multiplicative model contains the additive model as a special case. In fitting the multiplicative model, if the
measured kj sum to 1, then k = 0 and the additive model holds.

Additive:

u(X) = 
n
∑
j=1

k ju j(x j) = 1

where

u(X) = 
n
∑
j=1

k j = 1

Multiplicative (see note):

u(X) = 1_
k

n
∏
j =1

{[1 + kk ju j(x)] – 1}

where

1 + k = 
n
∏
j =1

(1 + kk j)

Multilinear:

u(x) = k 1u1(x1) + k2u2(x 2) +...

+ k12u 1(x 1)u2(x2) + k13u1(x 1)u 3(x3) +...

+ k123u1(x 1)u2(x2)u3(x 3) +...
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rates were 100% in hospital and 87% by post.
Completion rates have been between 96 and 99%.

Reliability
In an unpublished study of patients waiting for
coronary artery bypass grafts, the differences by
dimensions between test and retest at 3 months
were found to be –0.05 to 0.03, and none was
significant. The percentages lying within two
standard deviations of the mean difference were
92–100%, comparing favourably to NHP results 
on the same patients. Sintonen and Pekurinen
(1993) also report that in a study of primary care
centre attenders scores at 6 months, there had
been ‘virtually no average change’, though they 
did not present any details.

Most applications have used a self-administered
version of the questionnaire, but Sintonen (1994a)
has reported on a comparison between the
responses of cancer patients and their personal
nurses. Nurses were found to rate their patients 
as having significantly better health.

Descriptive validity
Content and face validity. The original 12D version
was based on a review of official health policy
documents published in Finland and was intended
to cover the three areas identified by the WHO
definition. The 15D incorporated advice from 
the medical profession, and Sintonen notes a
particular concern with the apparent neglect 
of mental health in the 12D. Dimensions for
depression, distress and pain were added.

The largely ‘expert’-driven development was 
then followed by two surveys of primary care 
centre patients (n > 2000). The respondents 
were asked to identify those aspects of health not
included in the 15D, and their suggested additions
were subsequently assigned by a researcher into
four categories: clinical conditions, physical
symptoms, vitality and mental problems. On the
basis of these results, feedback from the uses of
15D.1 and an unreported factor analysis, changes
were made to the dimensions and their levels to
form the 15D.2. The number of levels was
increased to five for all dimensions to 
improve sensitivity.

The 15D would appear to be very broad in its
coverage compared with other QALY instruments.
However, there has been no critical review of its
content or the face validity.

Construct validity. There have been few published
studies using the instrument. Sintonen (1994a)

refers to some extreme group comparisons. 
It was found that the elderly (> 65 years old) had 
a lower score on every dimension of the 15D.2 
(p = 0.001) than a younger group (17–35 years)
except depression. People reporting an illness 
also had a lower mean score on all dimensions. 
In a cross-sectional study of patients before and
after hip and knee replacements, postoperative
patients were found to be significantly better in
their mobility, work, social, pain and perceived
health (Rissanen et al., 1995). Distinctive health
profiles were also found for bypass and depression
patients compared to the general population
(Sintonen, 1994a).

Depression and distress scores of the 15D.1 were
found to correlate with the Hamilton Depression
Rating Scale, a widely used condition-specific
questionnaire, by –0.62 and –0.59. The scores 
on the 15D dimensions were able to predict
correctly whether the Hamilton Depression 
Rating Scale score was more than 16 or not 77% 
of the time compared with 81% for the mental
health dimension of the SF-36 (Sintonen, 1994a).
The dimension scores of the 15D were also found
to converge more with similar than dissimilar
dimensions of the NHP and EQ-5D.

The sensitivity of the classification has been
examined in terms of the percentages of respon-
dents on the ‘ceiling’ and ‘floor’ of comparable
dimensions. Sintonen (1994a) found the 15D 
to be the same or better in these terms than the
EQ-5D in a general population data set for all
dimensions except mobility. This evidence 
suggests that the extra levels make it more 
sensitive than the EQ-5D. It was found to have
more in the top category in patients with
depression than the SF-20, an earlier version 
of the SF-36, in mobility (74.9 versus. 25.6%), 
pain (21.8 versus. 14.4%) and social participation
(21.8 versus 12.6), but the same for mental 
health and slightly better in working 
(8.7 versus 15.8%).

As a description of health, the 15D.l shows 
promise. The large size of its classification makes 
it more sensitive than the EQ-5D, although the
evidence is based on a very limited number of
studies and range of conditions. The question is
whether the large size of this measure presents 
any difficulties in valuation.

Valuation
The valuation of the 15D.2 has been based on 
a random sample of the Finnish population 
with useable response rate of around 30%
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(Sintonen, 1994b). There is evidence from 
the cross-country comparisons undertaken 
by the EuroQol Group that the values for
hypothetical health states are similar between
countries (Brook et al., 1991). However, poor
response has an adverse effect on represent-
ativeness. There might also be concern about 
the quality of the data from a postal survey, 
but there were few inconsistencies found 
within dimensions.

The scale used to rate the relative importance 
of the dimensions was a cross between a VAS, 
as used by the EuroQoL group, and ME. In the
instructions to respondents and in the way the 
scale is labelled, they are asked to regard it as a
ratio scale: ‘If, for example, an attribute is in your
opinion half ( 1/2 or 50%) as important as the 
most important one, draw a line from the box
following it to 50 on the scale’. The same method
was used to estimate the relative ‘desirability’ of
dimension levels. This does not provide a valid
cardinal measure of preferences. There was 
an attempt to estimate a utility function by
transforming the ratings using the power relation-
ships estimated by Torrance and his colleagues, 
but for reasons explained below, these functions
were rejected for generating unlikely health 
state values.

The 15D.1 was valued using an additive formula
that assumes the weight given to a dimension is
unaltered by its level. This assumption was relaxed
in the valuation of 15D.2 by re-estimating the
weights for dimensions at the bottom of their 
level, and these were found to be significantly
different from those estimated with the levels 
set to the top. The intermediate levels of each
dimension are assumed to be a linear extrapo-
lation from the top and bottom level weights. This 
revised additive model is the one recommended 
by Sintonen (1994b). A multiplicative model was 
also estimated; however, the health state values
predicted by the multiplicative models did not
produce credible estimates. For example,
according to this model, 24.9% of the general
population in Finland had a health state worse 
than death! This result was improved by replacing
all negative valuations in the data set with 0.01, 
but then it was found that the model was very 
poor at distinguishing between states defined 
by the classification.

In the 15D a decompositional approach was 
chosen because it would not have been possible 
to directly value 15-dimensional health states.
However, there are concerns with the ability 

of this to predict health state values. Sintonen 
(1994b) found substantial differences between
predicted values and those from respondents’
ratings of their own states, but did not explore 
the data for any systematic differences.

Empirical validity
There have been no published applications of 
the 15D.2 and only a few for the 15D.1. In a 
cross-sectional study of patients waiting for hip 
and knee angioplasty, there were significant
differences between the pre- and postsurgery
groups (Rissanen et al., 1995). The prospective
study of patients receiving hip and knee replace-
ments found significant improvements 6 months
after surgery. The average 15D score in coronary
bypass candidates was also found significantly to
improve between baseline and 3 months after 
the operation.

The study by Nord et al. (1993) found the 15D
produced values of a similar magnitude to PTO
(differences were –0.04 to 0.15) for four EQ-6D
states. However, for reasons explained earlier, 
this study had a number of serious 
methodological weaknesses.

Overview – 15D key points
• 15D is a brief and easy-to-use self-completed

questionnaire.
• There is some evidence of retest reliability.
• It has a broad coverage of health domains.
• There have been few studies using the

instrument, but initial results are promising 
for its descriptive validity.

• There is no theoretical support for the ability of
VAS values to reflect preferences on a cardinal
scale, and a decompositional approach to
estimating health state values must be tested.

• There is little evidence on the empirical validity
of the 15D.

EQ-5D
Published literature
The search identified 40 publications, including
refereed articles in journals, chapters of books,
research reports and conference papers (see
appendix 3). The ‘grey’ literature has been
particularly important for the EQ-5D as this
instrument is comparatively recent, and much 
of the existing work has not been published.
Twenty-nine papers are concerned with
methodology. There were eight studies using 
the EQ-5D, and this includes an Medical 
Research Council report and a conference 
paper, and one published application of the 
EQ-6D (see appendix 3). Two of the papers 
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were found to be irrelevant for this review and so
are not considered further.*

Practicality
This is an easy-to-use and brief self-completed
questionnaire of just two pages. It can be made
simpler by using just the one page with the descrip-
tive classification. By self-completion or interview
administration it takes only a few minutes. The
claim by Humphreys et al. (1995) that it ‘usually’
took 10 minutes does not seem reasonable.

Four out of the five studies reported response 
rates of more than 80% when the EQ-5D was 
being used to describe health alongside other,
often lengthier, instruments. Studies of COPD 
and rheumatoid arthritis patients were able to
achieve response rates in excess of 90%. Comple-
tion rates were over 90% in four out of five studies.
No study reported any problems in getting 
patients to complete this instrument.

Reliability
Three studies have examined the retest reliability
of the EQ-5D: one in a sample of elderly women
aged 75 years or over, the second in a sample of
patients with COPD attending a chest clinic and 
the third a longitudinal study of patients with
rheumatoid arthritis (Brazier et al., 1996a,b; 
Hurst, 1996). In the first two, the correlations
between the test and retest single index scores
(based on an interim algorithm) in patients who
said their health had not changed after an interval
of 6 months were 0.67 and 0.83, respectively. The
mean difference was non-significant and within a
95% confidence interval of ±0.05. The reliability
coefficient in the rheumatoid arthritis patients 
was 0.55. In all studies, these results compared 
well with the other generic and condition-
specific health measures.

Descriptive validity
Content and face validity. The original instrument
was developed from a review of other HSMs, in-
cluding the QWB, SIP, NHP and the Rosser classifi-
cation (EuroQol Group, 1990). Kind (1996) has
described the process as one where ‘researchers
principally drew on their own expertise and the
evidence available from the literature in order to
determine the dimensions of interest’. The aim 
was to develop an instrument which addressed 
a ‘core’ of domains common to other generic

health status questionnaires and which reflected
the most important concerns of patients them-
selves. It is not intended to cover all aspects of
health and is inevitably the result of a compromise
between being comprehensive and the need to
keep the instrument simple enough for the chosen
valuation strategy, namely the valuation of entire
health states (Williams, 1995).

On the basis of experience gained from using 
this instrument the group developed the EQ-5D.
The number of dimensions was reduced to five by
combining family/leisure activity with main activity
to form ‘usual’ activity. This it has been argued was
justified on the grounds that social relations were
found to contribute little to health state valuations,
though no evidence has been brought forward to
support this claim (Kind, 1996). The number of
levels was raised to three for all dimensions in
order to achieve ‘a more balanced structure for
each dimension, giving equal salience to each
component in the resulting composite health 
state’ (Kind, 1996). The group did not include a
dimension for energy since it was found to have no
impact on health state valuations (Bjork, 1991).

The MVH Group at York have conducted a survey
in the West Midlands to assess the coverage of the
content validity of the EQ-5D and other measures
of health (the Rosser classification, NHP, QWB 
and SIP), that is, to establish ‘what the general
population regard as the salient feature of health’
(Williams, 1995). The survey recruited samples 
of the general population for interview (young
disabled and carers of disabled children were 
also interviewed). An unprompted section of the
interview asked individuals to list the distinguishing
features of ‘good’ and ‘bad’ health. The results for
the general population sample (n = 196) was a list
of 20 items covering activities, feelings, symptoms,
and general well-being. The five most commonly
mentioned health domains were feelings, energy,
usual activities, appearance and mobility, with a
total coverage of 45%. The items varied little in
importance according to the respondents. Energy,
sleep, visual acuity, hearing and many symptoms 
of diseases were excluded from the EQ-5D. The
EQ-5D was found to cover 35.9% of the health
items mentioned by individuals in the unprompted
section, compared with 26.9% for the Rosser
classification, 49.1% for the SIP, 58.6% for the 
NHP and 58.6% for the QWB.

* The trial of treatments of menorrhagia by Sculpher and colleagues (1993) did not use the descriptive part of the 
EQ-5D. The study of gastric cancer patients by Norum and Angelsen (1995) involved oncologists classifying and 
scoring the patients, and so does not use the instrument in the recommended fashion.
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The face validity of the EQ-5D has been criticised
for having only three categories per dimension,
which is thought to be too insensitive for detecting
smaller changes (McDowell and Newell, 1996). 
A high proportion of respondents been classified 
in the top category, that is, recording no problem
(Brazier et al., 1993; Hollingworth et al., 1995). 
In a general population survey using the EQ-6D,
there were 95% or more of respondents in the top
category of mobility, self-care, main activities and
family/leisure, indicating no problems, compared
with 37–72% for the SF-36 (Brazier et al., 1993).
The EQ-5D has slightly more categories and could
be less prone to skewness. The national MVH
survey using the EQ-5D found the number at the
top of the mobility dimension was reduced to
88.6% and to 86.3% for usual activities.

Construct validity. In the general population survey
by Brazier et al. (1993), patients who responded as
having no health problem on dimensions of the
EQ-6D were subdivided into those who had at least
the median SF-36 score (better health) and those
who scored less than the median on comparable
dimensions (worse health). Patients in the poor
health groups were found to have a higher mean
age, a higher proportion of women and a higher
proportion of patients not in full-time employment
than the better group. The poor groups were also
more likely to have consulted a general practitioner
recently, attended an outpatient department in the
last 3 months, or been an inpatient in the last year.
This evidence suggests the EQ-6D classification is
less sensitive at detecting perceived health problem
than the SF-36.

Two studies have examined the validity of the
dimensions of the EQ-5D. Patients diagnosed 
with migraine were found to be significantly worse
than a general population sample in terms of pain,
anxiety and depression and usual activities (Essink-
Bot et al., 1995). Hollingworth et al. (1995) studied
a group of patients referred for magnetic reson-
ance imaging (MRI) of the knee. The EQ-5D was
able to show these patient groups to be significantly
worse on its unscored dimensions. Four other
studies have examined the sensitivity of the index.
It has been shown to distinguish between COPD
patients and the general population (Harper et al.,
1997) and migraine sufferers and the general
population (Essink-Bot et al., 1995). Furthermore,
the EQ-5D index has been able to detect differ-
ences within disease groups in patients with COPD
(severe versus not severe as defined by the Fletcher
scale) and rheumatoid arthritis patients by func-
tional class (Hurst, 1996). However, it was not able
to distinguish significantly between COPD groups

defined in terms of a 6 minute walk test nor on 
the basis of whether or not they had a comorbidity,
in contrast with several dimensions of the SF-36
(Harper et al., 1995).

The EQ-5D index has been found to correlate
moderately well with other generic and condition-
specific measures (Brazier et al., 1993; Hurst et al.,
1994). It has also been shown to reflect changes in
the health. The EQ-5D score improved in patients
who had been for a knee scan over a 6 month
period (Hollingworth et al., 1995), before and 
after reconstruction in vascular disease patients
(Humphreys et al., 1995) and in patients who
reported a change in their rheumatoid arthritis
(Hurst, 1996).

Valuation
The MVH survey was based on a large sample 
(n = 3395), broadly representative of the UK
population (in terms of a range of sociodemo-
graphic, health and health service use variables),
and achieved a response rate of 64% (higher 
than previous valuation surveys using the EQ-5D).
Interviews were conducted by trained staff using
well-designed and tested visual aids (Thomas and
Thomson, 1992; Dolan et al., 1996). The quality of
data in terms of completeness and consistency was
impressive and has been well documented (MVH
Group, 1994).

The TTO technique has considerable support
amongst many health economists as a measure of
preferences. The statistical modelling to estimate
health states values used random effects to allow 
for between respondent variation and examined
alternative specifications (including interaction
effects). A simple additive model was chosen on
grounds of its goodness fit of the data (R 2 of 0.46)
and parsimony compared to other specifications.
The model contains decrements for each of the
moderate and severe dysfunctional categories of
the five dimensions, a constant for any kind of
dysfunction and the term ‘N3’ for whenever any 
of the dimensions are severe (Dolan et al., 1995).
The model suffered from heteroscedasticity and
failed a test of specification, but the authors
claimed this was unavoidable with such a large 
data set and found it did not harm the robustness
of the estimates (which were confirmed in a split
sample test).

Empirical validity
The results of the MVH survey only became
available to researchers from the beginning of
1996, and there are no published studies using 
the new tariffs. Until recently, researchers 
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have been using a scoring system based on a
simpler model estimated by ordinary least squares
regression, known as the interim tariff (personal
communication, MVH Group, 1994).

The single index derived from the EQ-5D using 
the interim tariff has been found to distinguish
between the general population and COPD
patients (Harper et al., 1995), migraine sufferers
(Essink-Bot et al., 1995) and those awaiting an 
MRI scan of the knee (Hollingworth et al., 1995).
The detection of differences within disease group
in patients with COPD (severe versus not severe 
as defined by the Fletcher scale) and rheumatoid
arthritis patients (functional class) is also in line
with expectations. It has also been shown to reflect
hypothesised changes in health. The EQ-5D score
improved in patients who had been for a knee 
scan over a 6 month period, before and after
reconstruction in patients with vascular disease 
and in patients who reported a change in their
rheumatoid arthritis.

The EQ-5D index was not able to detect a
significant change in COPD patients who said 
their health had changed between assessments,
despite statistically significant changes in dimen-
sions of the SF-36 and the condition-specific
measures (Brazier et al., 1995). In knee patients
followed up after an MRI scan, the group reporting
no change according to the EQ-5D index were,
however, found to have changed according to the
SF-36 (Hollingworth et al., 1995). Evidence from
this second study was not supported by any other
indicator of change and hence must be treated 
with some scepticism.

Overview – EQ-5D key points
• It is a very brief and easy-to-use instrument.
• There is evidence of its retest reliability.
• The dimensions cover many though not all

domains of health. The three levels would 
on the face of it seem too crude to detect 
smaller changes.

• There is little evidence on construct validity, 
but what is available suggests it can detect 
large differences, though there is some 
evidence of insensitivity.

• TTO is an accepted method for deriving pre-
ference values, and the MVH survey in the UK is
impressive and the statistical modelling rigorous.

• Crude comparisons show that the EQ-5D is able
to detect large differences in line with expected

preferences, though there is some contrary
evidence against patient-perceived health.

Comparison of measures
The aim of this literature review was to undertake 
a comparison of the five MAUSs against the criteria
of practicality, reliability and validity using the
criteria developed in chapter 3. The applications
found in the search represent a large body of work,
but in terms of the range of conditions and treat-
ments it was quite narrow.* Furthermore, there
have been very few applications of the measures 
on the same patient populations. This limits the
ability to compare the measures, since the evidence
is confounded by differences in the medical con-
dition of the patients, the treatments they receive
and their sociodemographic backgrounds. Further-
more, there is far more evidence on some measures
than others: the most commonly used was the
QWB, followed by the Rosser classification, the 
EQ-5D, the HUI and the 15D. It is important to
bear these problems in mind in the comparison
which follows.

Practicality
All measures use a short list of questions which can
be self-completed in less than 10 minutes, with the
exception of the QWB. The QWB has a lengthier
interview schedule, which involves detailed probing
of the respondents which can take 20 minutes. 
All instruments were able to achieve high levels 
of response and completion. There was little to
choose between the questionnaires on the basis of
practicality except in so far as the QWB does not
have an accepted method of self-completion.

Reliability
Evidence has been found of differences between
the assessment by patients of their own health
compared with that of health professionals using
the Rosser classification and the HUI. This implies
that the method of administering these instruments
must be standardised. There is evidence of retest
reliability for the EQ-5D and 15D, but this property
has not been adequately investigated in any of the
five measures. This criterion cannot be used to
distinguish between these measures.

Descriptive validity
The descriptive content of the measures differ
widely. The size varies between the Rosser

* It is also interesting to note that the majority of studies were published by the developers of the instrument. There has
been remarkably little work by independent researchers to examine the properties of these measures.
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classification, with just two dimensions, compared
with the 15 dimensions of the 15D. All measures
cover physical functioning, though there are
differences in whether the concept is described 
in terms of capacity (e.g. the HUI) or actual
behaviour and performance (e.g. the QWB). The
coverage of symptoms, mental health and social
health is less consistent. The QWB explicitly
excludes mental health as a separate dimension,
but has a long list of symptoms and problems. The
HUI-III covers many of the symptoms or health
problems, but does not examine role or social
function, since these are regarded as ‘out of skin’
and not appropriate in a measure of individual
health preferences. The EQ-5D has dimensions for
role and social function, and pain and mood, but
not for many other symptoms and health problems.

In terms of content none can be judged as better
than the others in all circumstances. The exception
is the Rosser disability and distress scale, which is
inferior to the others in terms of its coverage. The
choice from the remaining four will depend on
what aspects of health the potential user wishes 
to cover. Despite the claim that these are generic
measures, they do not cover the exactly the same
aspects of health. Their relevance may therefore
vary depending on the disease group and by age 
of the patients being evaluated. The HUI measures
(particularly the HUI-II) may be better suited to a
younger population than the EQ-5D, for example,
though this has not been tested. There are also
issues about perspective and whether or not 
social health is relevant.

MAUSs have been criticised for being crude and
insensitive. However, there was evidence for all
measures of their ability to detect differences in
group comparisons, and the scores were signifi-
cantly correlated with other measures of the health.
It is difficult to compare the performance of the
measures owing to differences in the quantity and
type of evidence available on each measure. Most 
of the evidence on the QWB was limited to corre-
lations with related HSMs, with very little detailed
scrutiny of the descriptive classification, whereas
evidence for the HUI-II was limited to survivors of
childhood cancer. There was some suggestion of
insensitivity in all measures, except the 15D where
there have been too few studies.

Valuation
The QWB, Rosser classification and the 15D can 
be regarded as inferior to the other two measures
owing to their use of the VAS and ME to value the
health descriptions. The HUI-II and HUI-III might
be preferred to the EQ-5D by those who regard the

SG as the ‘gold standard’ (see chapter 5). However,
the values have been derived from the VAS on the
basis of a power function which has been criticised
on both theoretical and empirical grounds. The
valuation of the HUI has been obtained from a
smaller and less representative sample of the
general population than the MVH survey. The
virtues of the algebraic approach used by the HUI
versus statistical methods used to value the EQ-5D
has not been addressed in the literature.

Empirical validity
Evidence on empirical validity has been very
limited. The QWB has been shown to correlate 
with direct preference elicitation, but such
evidence has not been published for the EQ-5D
and HUI-I. There is evidence of the EQ-5D
converging with patient perception of health
change in one study but not another. There was 
no evidence found on the correlation of the HUIs
with stated preferences. The measures were found
to reflect hypothesised preferences between 
patient groups, but the evidence would appear 
too limited to draw firm conclusions.

Nord et al. (1993) mapped the QWB, HUI-I and
Rosser classification on to EQ-6D health states. 
The Rosser classification was found to generate
values nearest to the PTO valuations of the states,
with the QWB suffering from an alleged com-
pression towards the middle, and the HUI-I- and
VAS-valued EQ-6D had much lower values. This is
an interesting comparative study, but the authors
recognise a number of methodological weaknesses
in terms of the reliance on mapping procedures,
and small samples, and the illogical ordering of 
the two EQ-6D instruments by the PTO technique.

Conclusions

The review has not identified one measure that 
is dominant across all criteria. This is in part due 
to the lack of empirical evidence. Future research
should seek to address this problem (this is dis-
cussed in chapter 8). It is also due to differences 
in the content of the instruments, and the choice
depends on what health changes are being
measured. However, it is possible to recommend
that the Rosser classification is not used in future
research, given its limited coverage, the evidence 
of its insensitivity and the concerns about the 
basis of its valuation matrix. Furthermore, its 
main advocates in York now mainly use the 
EQ-5D. The QWB has the advantage of having 
been widely used, at least in the USA, but has 
been valued by the VAS, and as such is unlikely 
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to generate values reflecting preferences on a 
cardinal scale. The 15D has the largest classifi-
cation, but has been the least used of the 
measures and also uses forms of the VAS 
and ME for deriving weights.

This review concludes that the best preference-
based measures at the moment would seem to be
the EQ-5D and the HUIs. The HUI-II and HUI-III
are considerably larger than the EQ-5D and hence
potentially are more sensitive, but they cover
different aspects of health, and there is no evi-
dence of whether these are more sensitive than 
the EQ-5D. HUI valuations are based on a VAS
ratings transformed into SG ‘utilities’ compared
with the EQ-5D directly elicited TTO valuations.
The EQ-5D has been valued by a far larger sample
of the general population. Finally, they have used
different means of estimating weights from the
valuation of a sample of states.

We conclude that the best of the five MAUSs
reviewed are the EQ-5D and the HUI. For the HUI,
there is a further choice between versions depend-
ing on whether the population is children (i.e. the
HUI-II) or adults (i.e. the HUI-III). This conclusion
would have to be reappraised when (Canadian)
weights become available for the HUI-III. We
recommend research be undertaken into the validity
of the descriptions in their HSCs, including com-
parative studies on different patient populations,
and the validity of the methods for valuing them.
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Non-preference-based measures of HRQoL,
often referred to in the literature as HSMs, 

are increasingly used in clinical trials to assess 
the efficacy and effectiveness of healthcare inter-
ventions in terms of patient-perceived health. They
provide an important source of data regarding the
benefits of health care but were not designed for
use in economic evaluation. Some health eco-
nomists have attempted to use them in conducting
economic evaluations alongside clinical trials 
(e.g. Buxton et al., 1985; Nichol et al., 1992).
However, the use of HSMs in economic evaluation
has either been criticised by health economists,
largely because they do not explicitly incorporate
preferences (Culyer, 1978; Williams, 1989; Johan-
nesson et al., 1996) or ignored by them. For reasons
reviewed below, we believe HSMs will continue to
be widely used in clinical trials and are likely to
continue to be far more popular than economic
measures of benefit. It is therefore important to
examine the potential use of HSMs in economic
evaluation in order to extend the scope for under-
taking such analyses alongside clinical trials.

This chapter begins by reviewing the characteristics
of a sample of HSMs. It then examines why HSMs
are used more than economic measures. The
economic criticisms of using HSMs in economic
evaluation are then reviewed, along with the
evidence on the relationship between HSMs and
preference-based measures. On the basis of these
sections we make recommendations regarding the
use of HSMs in economic evaluation. The last
section considers whether it is possible to further
develop or adapt these measures for use in
economic evaluation.

Search strategy and methods 
of review
The abstracts of the 155 papers identified in
chapter 3 have been used for the review of the 
use of HSMs presented below. As before, the 
papers have not been systematically reviewed
against quality criteria. Nonetheless, it is intended
to be a comprehensive review and one which
presents an accurate balance of opinion (we 

have tried to reflect disagreements rather than 
to hide them) from the economics literature, 
but it inevitably contains our own judgements 
and opinions.

The search strategy and methods of a review of
papers comparing HSMs with preference measures
are presented later in this chapter.

Characteristics of HSMs

The term ‘HSM’ is used here to describe
instruments designed to measure quantitatively
dimensions of health thought to be of relevance 
to patients with health problems, caused either by
disease, the treatment of disease or other processes
such as natural ageing, trauma and pregnancy. 
This would exclude biomedical measures (such 
as blood pressure, FEV or cholesterol levels) or
diagnostic instruments. HSMs can be ‘generic’ 
and hence designed for use across all conditions 
or specifically designed for a particular disease.
Such measures have been available since the 
1940s (Karnofsky and Burchenal, 1949), but did
not become widely used until the 1960s and 1970s.
By 1987, there were over 200 HSMs identified by
Spilker et al. (1990).

HSMs vary widely in terms of content, format and
scaling. The principal features of a sample of eight
HSMs are presented in Table 3. The instruments
have been selected to demonstrate the diversity of
measures in terms of their size, coverage of health
domains, method of administration, and sources of
values, not for being typical or even representative.

The contents vary considerably between the
measures, from generic concepts of functioning
through to specific symptoms (e.g. dyspnoea for
respiratory disease, dexterity for arthritis and so
forth). The methods of completing the question-
naires include clinical interview, professional
assessment, researcher interview and self-
completion, either in the clinic or at home. 
Many of these questionnaires are completed 
by the patient. Though this is not typical, it has
become more common in recent years. The

Chapter 6

The use of non-preference-based measures of
health in economic evaluation
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Chronic Respiratory Questionnaire incorporates 
a further development, where patients are asked 
to identify the important activities which make
them breathless, as well as providing the assess-
ment. The developers have argued that this
approach has the advantage of generating a 
score more responsive to health change (Guyatt 
et al., 1993), though it is of doubtful use in
interpersonal comparisons.

Item responses typically have a simple numeric
scaling, such as from 1 to 5, and these scores 
are summed across the items to derive scores for
each dimension (e.g. the SF-36 or the Chronic
Respiratory Questionnaire) and/or across all 
items to derive an overall score (e.g. the Barthel
measure). This procedure has been mistakenly
described in the psychometric literature as being
‘unweighted’ (Jenkinson, 1991), yet it implicitly
assumes equal weighting. In others, such as the 
St. George’s Respiratory Questionnaire and the 
SIP, weights have been derived by explicit 
valuation procedures.

We do not include any of the ‘QALY’ instruments
in this list, such as the EQ-5D, since these are
purporting to value health rather than simply to
measure it. Nonetheless, some of these measures
do share many of the characteristics found in
HSMs, including the dimensions and items, and
the methods of administration. These QALY
measures were reviewed in chapter 4.

Why consider the use of HSMs in 
economic evaluation?
Preference-based measures have been available 
for over two decades (e.g. Torrance et al., 1972), 
yet they are still not widely used. The applications
of QALYs in the evaluation of healthcare inter-
ventions, for example, has been limited (Back-
house et al., 1992) and certainly not sufficient 
to provide a complete and up-to-date assessment 
of the cost-effectiveness of health technologies
(Drummond et al., 1993), whereas the use of
condition-specific, and to a lesser extent generic,
HSMs have become more widespread. This is
largely because the trials were designed to 
address clinical rather than economic questions.
Yet even amongst researchers who are seeking 
to address a broader set of questions, including
‘cost-effectiveness’, there has been a reluctance 
to use economic measures. This reluctance may 
in part be the consequence of continued
unfamiliarity with economic measures.

Drummond and Davies (1991) have identified
three explanations for this reluctance to use 
such measures amongst clinical researchers. 
The first is the additional burden from using 
any extra measures in clinical trials which increase
costs and risk burdening the patient. In defence 
of preference-based measures, many of the instru-
ments used by economists take less time than 
many HSMs (e.g. the EQ-5D takes less than 

TABLE 3 Characteristics of five health status measures

Questionnaire No. of Description of No. of Source of Method of Source Results
dimensions dimensions/items items responses administration of values

Condition specific
St. George’s 4 Symptoms (e.g. shortness of 50 Patient Interview or Patients Profile and 
Respiratory breath and wheezing), activity self-completion (using VAS) index
Questionnaire (e.g. walking and playing games),

impacts (e.g. embarrassment)

Chronic 4 Dyspnoea, fatigue, emotional 20 Patient Interview Assumed Profile
Respiratory function, mastery
Questionnaire

Barthel 1 Mobility, grooming, dressing, 10 Professional Professional Assumed Index
continence assessment

Generic
SF-36 8 Physical functioning, role 36 Patient or Self-completion, Assumed Profile

limitations (physical and proxy interviewer 
emotional problems), social administration
fucntioning, pain, mental health,
general health perception

NHP 6 Mobility, social isolation, pain, 38 Patient Self-completion Thurstone’s Profile
emotional reactions, energy method
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3 minutes to complete), and cost considerably 
less than many clinical tests. A researcher intending
to conduct an economic evaluation may have to
consider reducing the burden of clinical measures.
A second concern with using preference-based
measures is that preference elicitation techniques,
such as SG and TTO, may be distressing to 
patients. It may result in patients withdrawing 
from the trial and is questionable ethically. This
difficulty would be avoided by using one of the
QALY classifications. The third and final concern,
which is potentially a more fundamental problem,
is the view that preference-based measures suffer
from being insensitive or even irrelevant for many
conditions. Condition-specific HSMs are argued 
to contain more relevant health dimensions and
hence be more responsive to changes in health 
in patients with the condition (Guyatt et al., 1987),
while the generic HSMs tend to be larger than 
the QALY HSCs and hence have more scope to
measure change. This is a concern shared by 
some health economists (Donaldson et al., 1988;
Hall et al., 1992).

Care must be taken in reviewing the claims for 
the greater sensitivity of HSMs over preference-
based measures since they are often based on the
psychometric criteria of construct validity and
responsiveness. As discussed in chapter 3, these 
are not appropriate criteria for testing the validity
of a measure for use in economic evaluation, since
they take no account of the importance of any
differences in health. An HSM may be found to
have a larger effect size for a given health change,
but this does not mean it is a better reflection of
preferences. Nonetheless, relevance and sensitivity
are important components of the descriptive
validity of a measure, and there is evidence to
support the claim that QALY HSCs and direct
utility assessment can be insensitive to important
health changes in some patient groups (see 
chapter 4).

In summary, HSMs are far more widely used than
preference-based measures in health services
research for a number of reasons. It is therefore
extremely pertinent to ask the question as to
whether such measures can be used to assess the
relative efficiency of healthcare interventions.

Economic criticisms of non-
preference-based health measures
Assessing the validity of HSMs for use in economic
evaluation is concerned with establishing the extent
to which they reflect preferences. The goal of the

developers of HSMs has been to measure various
concepts of health. The use of HSMs in economic
evaluation depends on the extent to which HSM
scores reflect the intensity of peoples’ preferences
for health changes from healthcare interventions.
The distinction between the aims of measuring or
numerically describing health and the estimation 
of peoples’ preferences for health is essential to
understanding the economic critique of HSMs. We
begin this section by reviewing HSMs in terms of
the validity of the descriptions and then consider
the issue of values.

Descriptive validity: choice of
dimensions and items
The choice of dimensions and items is an
important value judgement. The exclusion of a
dimension is equivalent to assigning it a value of 0.
This may not matter if this is indeed found to be
the case or the dimension is unaltered by the
healthcare intervention being evaluated. However,
it is rare for either of these to be demonstrated.

The methods of selecting items and dimensions
include using expert opinion (i.e. the designer
and/or a panel of experts), reviewing the 
literature (including existing measures, such 
as done for the SF-36), eliciting patient views 
(as ascertained in interviews and surveys), and
statistical methods (e.g. factor analysis). The 
most common method is the use of expert 
opinion. Statistical methods of item selection 
take account of the internal consistency or homo-
geneity of items within dimension, including the
use of factor analysis to identify clusters of related
items. These statistical approaches are based on 
the correlation of items and hence may have 
little relationship to preferences and can lead to
the exclusion of important items simply because
they did not fit neatly into the hypothesised
domains (see chapter 3). Economists concerned
with correctly reflecting the individual’s prefer-
ences are likely to prefer a patient based approach
to generating and selecting dimensions and 
their items.

These comments are not intended to suggest that
HSMs have been worse than preference-based
measures in the methods of selecting dimensions.
Indeed the methods employed have often been
more thorough.

Valuation
Scoring of HSMs
For HSMs there can be three components to the
scoring: (1) scores are assigned to the response
choices offered in each question (e.g. the SF-36
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physical functioning dimension items have three
responses – ‘limited a lot’, ‘limited a little’ and ‘not
limited at all’ – and these are coded 1, 2, and 3,
respectively; (2) weightings are used to combine the
items to derive a dimension score; and (3) dimen-
sions are combined into an overall total score using
a set of weights (though this is not done for many
HSMs). The most common method of scoring is to
assume equal intervals for each of these compon-
ents to the scoring (e.g. the Chronic Respiratory
Questionnaire, Barthel measure, AIMS and SF-36).
Dimension scores are computed by giving equal
weight to each item, and for those HSMs which
generate a single index, the dimension scores 
are combined assuming equal weighting.

The arbitrary nature of the assumptions under-
lying each stage of the scoring has long troubled
economists (Culyer, 1978; Torrance, 1986). There
is no reason to suppose, for example, that a patient
perceives the intervals of the responses to items 
of the physical functioning dimension of the SF-36
of ‘not limited at all’ and ‘limited a little’ to be
equivalent to the interval between ‘limited a little’
and ‘limited a lot’. To take another example from
the SF-36, the intervals for an item on how much
bodily pain a person has had in the last 4 weeks 
are ‘none’ to ‘very mild’, ‘very mild’ to ‘mild’,
‘mild’ to ‘moderate’, ‘moderate’ to ‘severe’ and
‘severe’ to ‘very severe’. This would imply that in 
a trial, a reduction in pain from ‘mild’ to ‘very
mild’ would be equivalent to a reduction from
‘severe’ to ‘moderate’. Yet recent evidence using
VAS and SG valuation techniques suggests that
patients are unable to perceive a significant
difference between ‘very mild’ and ‘mild’ but 
that there is a very large and significant difference
between ‘moderate’ and ‘severe’ (Brazier et al.,
1996). The summing of item scores makes 
equally untenable assumptions. In the physical
functioning scale of the SF-36 the item ‘limitations
in climbing one flight of stairs’ is assumed to be 
of equal importance to ‘limitations in walking 
more than one mile’. For someone living in a
bungalow, limitations in walking would probably 
be regarded as a far worse problem. Given the 
lack of any empirical basis for these assumptions
there must be doubts about even the ordinal
properties of these scales as indicators of peoples’
preferences, particularly over small changes in 
the dimension scores. Williams (1989) has gone 
so far as to suggest that the use of arbitrary 
weights in some HSMs is so serious a defect that 
it is doubtful ‘whether the positive or negative
changes in ... scores ... can be unambiguously 
rated as improvements or deteriorations in 
health state if properly valued’.

Developers of some HSMs have estimated weights
for the items of their instruments, but none have a
basis in economic theory and would not perform
well against the check-list presented in the previous
chapter. For example, the St. George’s Respiratory
Questionnaire and the SIP have weights derived
from asking groups of patients to value the import-
ance of each item on a VAS. Nonetheless, these are
more likely to possess ordinal properties.

For many clinical purposes, it is useful to present
separate scores by dimension. To undertake eco-
nomic evaluation, however, it will often be neces-
sary to be able to combine the dimensions into 
an overall indicator of preferences. However, the
generation of a single index score for health has
been opposed by many developers of HSMs. The
developers of the NHP, for example, have argued:
‘The simple addition of affirmative responses 
gives misleading results because of the features 
of pain, social life, emotion, and so on are quali-
tatively distinct and made up of different facets
which can not have common denominators’ 
(Hunt et al., 1986). This view is understandable
when the purpose is to derive a measure of health,
but this is not the purpose for use in economic
evaluation. A profile measure might indicate an
improvement in the physical functioning and
possibly other related dimensions such as social
functioning but a deterioration in the pain. At 
the end of a clinical trial it would not be possible 
to determine whether the treatment was effective,
let alone whether it was cost-effective. A trade-off
needs to be made between dimensions in order 
to decide whether the patient should have the
treatment and this is not possible with 
profile HSMs.

Some HSMs do combine the different dimen-
sions to form a single index (e.g. the St. George’s
Respiratory questionnaire, the SIP and the 
Barthel measure). As for the aggregation of 
items, many assume an equal weighting between
dimensions (e.g. the Barthel measure), while
others combine the items using item weights
estimated using valuation techniques such as 
the VAS. In addition to the previous criticisms 
of these methods, the scoring systems make an
assumption of simple additivity between
dimensions, where the value of one dimension 
is assumed to be unaltered by the level of another
dimension (Culyer, 1978). This rules out the
prospect of any interaction between dimensions.
Torrance et al. (1992) have suggested ‘that the
additional disutility added by a particular deficit 
is greater if it is the first and only deficit and 
less if it is the last of two or more deficits.’
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Alternatively, an interaction may increase the
deficit over and above the sum of the two parts.

The equal interval assumptions underlying most
HSMs have been defended by psychometricians
and other health services researchers. The relative
importance of the different health concepts is in
part taken account of by the number of items 
used to represent them. Thus in the case of the
physical functioning dimension of the SF-36, 
there are three items for walking the block against
one for going shopping. Others have argued that
there is no theoretical or empirical basis for using
anything other than unit weightings, and so equal
weighting is favoured on the grounds of a default
(Fletcher et al., 1992). It has also been claimed 
that it makes little difference in practice whether 
or not equal interval weighting is used in the case 
of a widely used generic HSM, the NHP (Jenkinson,
1991). To economists, there are convincing theo-
retical reasons for supposing weightings are not
equal, but ultimately these arguments are open 
to empirical testing.

Time and risk
The outcome of a treatment is often estimated 
as the mean difference between health scores
before and after treatment of patients in the 
trial. A more sophisticated approach to analysing
repeated measures is to estimate the health change
as the difference between the mean pretreatment
scores and a weighted average of mean scores
across the post-treatment assessments, with the
weights proportional to the time between each
assessment (Matthews et al., 1996). This method 
of analysis ignores the impact of both time and 
risk on peoples’ preferences for different 
outcomes (O’Brien, 1994).

Time can have implications for the value of a
health state. The conventional method for ana-
lysing repeated measures assumes independence 
of the duration spent in a state, when the state
occurs, and which states precede or follow it.
Criticisms of these assumptions have been made 
of QALYs and are summarised in chapter 2.

The analysis of time raises another problem. An
important limitation of HSM scores is that they do
not include mortality (Feeny et al., 1990) This can
lead to a statistical artefact whereby an improve-
ment in survival can bring down the mean health
status of the cohort simply because the survivors
have a worse state of health. For economic evalu-
ation and clinical decision-making it is often neces-
sary to combine survival with health status, such as
for benign prostatic hyperplasia, where the surgical

intervention is associated with a risk of fatality, 
or in the treatment of terminal conditions where 
a treatment to extend life is associated with
unpleasant side-effects; only QALYs and HYEs 
do this.

There can be a very wide range of outcomes for
common treatments such as cholecystectomy, with
major negative health effects from complications
(Nicholl et al., 1992) and mortality. Conventional
analysis of HSM data assumes people are risk-
neutral. Yet in health care there is evidence that
many people are averse to risk (Loomes and
McKenzie, 1989). Patients may choose a treatment
which achieves a lower expected or mean improve-
ment in the HSM scores than another, but is
associated with less variance. The distribution of
health outcomes should not be ignored when
comparing the effectiveness of treatments.

A review of empirical
comparisons of preference- and
non-preference-based measures
In the previous section we reviewed the reasons 
why HSMs are unlikely to reflect preferences.
Whether or not they do is ultimately an empirical
question. There are studies in which HSMs are
used in studies alongside preference-based
measures, and this presents us with the oppor-
tunity to examine the empirical relationship
between them. Whilst there are many examples 
of studies using these measures in combination,
relatively few studies have attempted to explore 
or explain this relationship. In this next section 
we review work done to date which has investigated
the relationship between HSMs and utility-based
measures of HRQoL.

Revicki and Kaplan’s review
The relationship between HSMs and preference
measures has been explored in a number of
studies, some of which are clinical trials and 
cover a number of diseases. Other papers are
methodological investigations of different out-
come measures. A review of these papers has
already been published by Revicki and Kaplan
(1993). The authors of the review conducted a
MEDLINE search to identify studies which in-
cluded both psychometric and utility measures 
and which also gave correlations between the two
types of measure. This search identified 15 studies
published between January 1985 and March 1993.

The studies identified employed the QWB (47%)
and TTO (40%) approaches most commonly, 
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while SG was only used in 2/15 studies. The 
HSMs used included the SIP, SF-36, General 
Health Rating Index, Spitzer Quality of Life Index,
Karnofsky Scale and the Specific Activity Scale.
Correlations between measures were summarised
by the preference measurement method. Firstly for
the RS or VAS, preferences and HSM scores were
correlated 0.17–0.46, with 3–21% of the variance in
the VAS score being predicted by individual HSM
scores. It was estimated by regression analysis that
27–34% of the VAS values could be accounted for
by a combination of health status scores.

For the TTO method (five studies), it was 
estim-ated that the correlation between HSM 
scores and TTO preferences was between 1 and
43%. In most studies there was only small to mod-
erate correlation between TTO and various HSM
measures. For the SG method (three studies)
utilities were poorly to moderately correlated 
(r = 0.01–0.3) to HSM measures. Approximately
1–25% of variance according to which HSM was
used was shared between HSMs and SG.

There were six studies which used the QWB as 
the preference measure. It was found that 11–50%
of variance was shared between HSMs and QWB
scores. QWB scores were correlated more with
measures of physical as opposed to psychological
functioning. Only one study (Brazier et al., 1993)
compared the dimensions of a multi-attribute
preference-based measure (EQ-6D) and an HSM
(SF-36). Spearman rank correlations between the
EQ and SF-36 were between 0.48 and 0.60.

In summary, Revicki and Kaplan concluded that
there was only a low to moderate association between
HSM measures and preference-based measures. The
VAS method was more closely correlated with various
HSMs than any of the other methods compared in
the review, but even here correlations were not
impressive, and, as already discussed, there are major
doubts about whether the VAS technique can be
regarded as a measure of preferences. The
correlation of HSMs with SG was particularly poor.

Update
An almost infinite number of permutations of
terms from these two concepts meant that it was
more feasible to search only for preference-based
measure terms. Retrieved papers were then
assessed by the expert reviewers to determine 
if they also contained a health status 
questionnaire concept.

A recognised search technique for situations 
where indexing inadequately reflects search

concepts is known as ‘citation pearl growing’
(Hartley et al., 1990). This is when a relevant 
article is retrieved and then the title and abstract
reviewed for the occurrence of free text expres-
sions which are subsequently added to a search
strategy. Given that the intention, in the case 
of this review, is to identify a body of literature 
an expanded variation of this technique was 
used, ‘citation cluster growing’ whereby successive
relevant terms are entered into the search 
strategy until all alternatives are exhausted.
Examples of terms identified in this way are 
given Box 5.

Particular challenges for this search strategy
resulted from the numerous variants in spelling,
terminology and hyphenation as reflected 
in both the terminology used by authors 
and the practices used in data entry to the 
various databases.

This search found four papers written since 
1993 (and hence results which are not included 
in Revicki and Kaplan’s paper) that have 
estimated correlations between HSMs and
preference measures:

(1) Revicki et al. (1995) compared HSMs and
preference measures in patients infected with 
HIV. The psychometric measures used were an

BOX 5 Search strategy

Health state preference*
Preference based
Preference measure*
Preference weighted measure*
Time preference*
Patient preference*
Standard gamble
Standard reference gamble*
Monte Carlo
Categorical rating {method*/procedure*/scal*}
Category scal*
Categorical scal*
Health state utilit*
Health utilit*
Utility measure*
Utility assessment
Patient utilit*
Time Trade Off
Time Tradeoff
TTO
Contingent Valuation
Willingness to pay
Economic-value-of-life
Discount*
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adapted version of the Medical Outcome Study –
HIV (MOS-HIV) instrument, The Centre for Epi-
demiologic Studies (CES) Depression Scale, and
the SIP Home Management Scale. Health state
utilities were obtained by use of the VAS and SG.
The correlations between VAS scores and the MOS-
HIV and other health status scores were 0.34–0.56.
The highest correlation was between the VAS and
the CES Depression Scale of 0.56. The authors
found no significant correlation between SG
utilities and any of the scores of the HSM.

(2) Rutten-van Molken et al. (1995) presented
results from a comparison of four instruments 
in the evaluation of two drug therapies in
asthmatics. One of the main aims was to test the
construct validity of four measures: the Asthma
Quality of Life Questionnaire (AQLQ); the Living
with Asthma Questionnaire (LWAQ); the SIP; 
and SG and VAS ratings. The paper reports
Spearman rank correlation coefficients for 
both VAS and SG utilities against the other 
three HRQoL instruments. The correlation
coefficients for VAS ratings against the other
measures were 0.47 for the AQLQ, –0.43 for the
LWAQ and –0.59 for the SIP. For SG utilities 
the corresponding figures were 0.19, –0.13 and
–0.15. As in other studies there seems to be a 
better correlation between VAS values and 
HSMs than is found between SG values and 
HSM results.

(3) Tsevat et al. (1996) in a study of patients
infected with HIV examined the relationship
between measures at two points in time. The
preference-based measures were TTO, the VAS 
and the QWB, and health status was measured
using the 18-item Mental Health Inventory, the
Dyspnea-Fatigue Index (DFI) and the SF-36. For
TTO the strongest correlates (0.51–0.59) were 
with measures of physical functioning (the SF-36
physical functioning score, SF-36 role limitation
score, SF-36 vitality and the DFI). For the VAS
rating measures, the strongest correlations 
with HSMs varied between 0.51 (SF-36 physical
functioning) and 0.66 (SF-36 general health). 
A multivariate analysis showed that the SF-36
general health scale, the mental health depression
subscale and the DFI accounted for 52% of the
variance. The QWB was most strongly correlated
with the SF-36 physical functioning (0.51), the 
DFI (0.67) and the SF-36 vitality (0.68). The
authors report that the modest correlation found
between preference-based measures in this
particular study fits with similar findings from 
other studies of both HIV-infected and non-
HIV-infected patients.

(4) Bosch and Hunink (1996) looked at the
relationship in patients with intermittent claudi-
cation (mild peripheral arterial disease). The 
HSM was the SF-36, and health preferences 
were measured using SG, TTO, the VAS and the
McMaster HUI. Correlation coefficients between
TTO values and the SF-36 ranged from 0.16 (pain)
to 0.46 (mental health), for the SG the corre-
sponding correlations ranged from 0.10 (pain) 
to 0.34 (social functioning). The HUI and VAS
values were more strongly correlated, varying
between 0.37 and 0.67. For the HUI, coefficients
ranged from 0.40 to 0.60. All dimensions of the 
SF-36 were significantly correlated with the VAS
and HUI values. Regression analyses showed the
best combination of SF-36 dimensions explained
28% of variation in TTO scores; the corresponding
figures were 14% for the SG technique, 28% for
TTO, 53% for the HUI and 61% for the VAS.
Overall the relationships between the SF-36 
and the TTO and SG techniques were ‘poor to
moderate’, with the correlations between the 
HUI and the VAS and the SF-36 being described 
as ‘moderate to good’. The authors of this paper
compare their findings with other studies which
have investigated the relationship between the 
two types of measure.

Discussion
Overall it would appear that there are only low-to-
moderate correlations between HSMs and prefer-
ence measures, but this was not consistent between
or within methods. Most studies find that the
relationship is best for the VAS, and VAS-based
measure of the QWB. It was argued earlier that 
the VAS is not regarded as a measure of prefer-
ences, but more a measure of health; it is therefore
not surprising that VAS ratings are better corre-
lated to measures of health than SG and TTO
scores. For TTO and SG, there was a considerable
range of values in the size of the correlation, 
and worst for SG.

The focus in the literature on the relationship in
terms of correlations could be criticised since it is
regarded as a poor measure of agreement (Bland
and Altman, 1988). A high correlation can disguise
a poor level of agreement, with the scores of one
measure being consistently better or worse than 
the other. Furthermore, a product moment co-
efficient assumes a linear relationship exists and
this may not be the case. Cairns et al. (1991) 
have explored the potential for establishing an
‘exchange rate’ between existing condition-
specific outcome measures in order to facilitate
cross-programme comparisons. A sample of
scenarios describing hypothetical patients was
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selected from HSMs, and a group of raters was
asked to rank them and assign an index number 
to each using a VAS. They found that the
differences in the scores generated by these 
VASs, however, were not constant between the
intervals along the original scales of the three
HSMs. Evidence that there is not a simple
proportional relationship between the three
condition-specific measures was examined. 
Despite these reservations with the use of corre-
lation coefficients, the basic finding remains of 
a poor relationship between HSMs and the
preference measures of TTO and SG.

Tsevat et al. (1996) have argued that ‘The existence
of such a poor relationship suggests that how
people value their health does not correlate with
how ‘healthy’ they are’. There may be different
explanations of the poor relationship between
HSMs and utility measures depending as to
whether we are looking values at ‘one point in time’
or comparisons of values measuring change in
health over time. Tsevat et al. (1996) suggest that in
the first case the weak relationship is suggestive of
the fact that there are ‘unmeasured determinants
of health values’. In the second case, a weak
relationship between change in health values and
status, it is argued that patients may have adapted
to their new health state or have redefined in their
minds what constitutes ‘excellent health’. Revicki
and Kaplan (1993) also offer a number of sugges-
tions as to why such a poor correlation should 
exist. The process of assigning utility values to
health states has a number of features which help
to explain the divergence of outcome scores found
by using such methods and those found with
psychometric approaches. These factors include
framing effects (the way in which a scenario is

presented), duration of time in the various health
states (i.e. time preferences), the inclusion of risk
(i.e. treatment outcomes are presented as prob-
abilities in SG), and the general cognitive com-
plexity faced by individuals asked to assign values 
to health states. QALY scores may also include
beliefs about health, emotional factors and 
indeed ‘non-health related factors’ such as 
an individuals personal wealth.

The above analysis leads Revicki and Kaplan to
suggest that the two kinds of measure are designed
for different purposes and that they are inevitably
not interchangeable. Along with others they
concluded that the various types of measures are
best used alongside each other and that ‘A greater
understanding of the relationship between prefer-
ence and health status measures is needed’.

Using non-preference-based
health measures in economic
evaluation

The previous two sections of this chapter have 
set out the economic criticisms of HSMs and why
HSM scores cannot be regarded as good proxies 
for preferences. However, HSMs are being widely
used in trials, and studies are being published
which present costs alongside HSM results (see
chapter 7). It is therefore important to examine 
the use to which HSM scores can be put in
economic evaluation.

The usefulness of HSMs in assessing the relative
efficiency of interventions depends on the results
of the study. In Table 4 we present seven scenarios

TABLE 4 Assessing the relative cost-effectiveness of two interventions given different cost and outcome scenarios

Scenario Cost HSM scores Can cost-effectiveness 
be evaluated?

1 Lower Better in at least one dimension and no worse on any other Yes, by dominancea

2 Same Better in at least one dimension and no worse on any other Yesa

3 Lower Same across all dimensions Yes, by cost-minimisationa

4 Lower Better on some dimensions and worse on others No

5 Same Better on some dimensions and worse on others No

6 Higher Better in at least one dimension and no worse on any other No

7 Higher Better on some dimensions and worse on others No

a Given the provisos about the ordinality of the scales
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of costs and outcomes in a comparison of two
interventions, and consider whether it is possible 
to assess their relative cost-effectiveness. The 
first scenario is a case of dominance where one
treatment is cheaper and better on at least one 
of the dimensions of the HSM, while being no
worse on any other. In the second scenario it is 
also straightforward to assess cost-effectiveness,
since it is simply a question of choosing the
treatment with the better HSM scores since the 
two have been found to cost the same. The third
scenario is the same across all dimensions of 
the HSM and hence it is a CMA. Even for these
three scenarios it is necessary to demonstrate 
the ordinality of the scale of the HSM scores in
relation to preferences. The theoretical reasons 
for doubting that HSMs possess this property 
were reviewed in an earlier section. The empirical
evidence suggests HSMs are significantly if poorly
correlated to preference-based measures. This
suggests that they should rank states in the same
order as preference-based measures, provided
there is no trade-off to be made between dimen-
sions. This would indicate that HSM can be 
useful in assessing cost-effectiveness under 
each of these three scenarios.

The result is less straightforward for scenarios 4–7,
where the usual technique for assessing relative
efficiency would be CEA where the treatments 
are compared in terms of their incremental cost-
effectiveness ratio. The convention in CEA has
been to measure health effects in natural units
(Drummond et al., 1987). Feeny et al. (1990) have
suggested ‘the assessment of alternative drug
regimens for the control of chronic respiratory
disease could be displayed in terms of a set of 
cost-effectiveness ratios of the dollar per change 
in the CRQ score for each drug regimen’. 
However, they point out that ‘For specific and
generic profile instruments that do not provide 
a single score, the meaningfulness of cost-
effectiveness which utilises such measures is
dubious’. The problem arises from having 
multiple cost-effectiveness ratios. To assess 
cost-effectiveness it is necessary to estimate
incremental cost-effectiveness ratios across all
dimensions of the HSM, otherwise it will be neces-
sary to undertake trade-offs between dimension
scores which are beyond the scope of these
measures. In scenarios 4 and 5 one treatment
performs better on same dimensions but worse 
on others, and hence one treatment could be 
more of cost-effective on some dimensions but
worse on others. Even where one treatment is 
more cost-effective across all the dimensions 
of a profile measure, care must be taken in the

interpretation. Our review of the evidence found
that HSMs do not possess the interval properties
required to undertake such comparisons.
Furthermore, it is the incremental cost-effectiveness
ratio which is important for resource allocation
purposes. Therefore, where the least cost-effective
intervention costs more and yields a higher 
benefit, then the greater benefit might be 
worth the extra cost.

Where there are multiple outcomes, the
recommended approach is to present the costs 
and benefits of the alternatives in a dissaggregated
form in a CCA (see chapter 2 for the explanation).
This type of presentation might not be helpful
because HSM scores have no obvious intuitive
meaning. As the developers of the SF-36, for
example, acknowledge: ‘when multiple items 
are combined into a score, ... the score has no
inherent meaning’ (Stewart and Ware, 1992). 
Score differences cannot be compared between
dimensions, nor can HSM scores be compared 
to other outcomes (such as survival) or cost. 
Non-preference-based HSMs can not be used 
to assess cost-effectiveness of the interventions 
in such circumstances.

This section has described the limited circum-
stances where HSMs may have a role in assessing
relative efficiency. The usefulness of HSMs in
economic evaluation depends on the results of 
the study, but it is usually not possible to predict 
the results of a study and therefore the advice to
researchers designing an economic evaluation is 
to use preference-based measures alongside the
HSMs. An alternative strategy in the longer term
would be to adapt HSMs by incorporating
preferences and this is considered in the 
next section.

Developing non-preference-
based health measures for use 
in economic evaluation
The issue addressed here is whether it is possible to
develop HSMs in order to utilise their potentially
rich source of descriptive information in an eco-
nomic evaluation. There are five methods for 
doing this: use arbitrary weights, map from an 
HSM on to the classification of a preference-based
classification, develop exchange rates between
HSM scales and preference-based measures, value
the items of the HSM using preference-based
methods, or use the descriptive data to derive
health scenarios for valuation. These will now 
be reviewed.
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Arbitrary weights
One approach is simply to combine the dimension
scores or item responses into a single index using
an assumed set of weights. A wide range of
aggregation schemes could be applied to HSMs,
involving the summing of dimension scores or
items responses, using different assumed weights.
The easiest method would be to weight the
dimension scores as follows:

health index = K1X1 + K 2X 2 +... + KnX n (2)

where K j is the dimension weight applied to
dimension j, n is the number of dimensions, 
Xj is the dimension score of dimension j and 

n

∑
j =1

K j = 1

An example of this is the work of a team at Brunel
University who aggregated the NHP into a single
index to estimate the QALYs gained from a heart
transplant programme (O’Brien et al., 1987). 
Three methods of aggregation were utilised: 
(1) the proportion of affirmative responses to 
the 38 statements in the NHP; (2) weighting the
affirmative responses by weights estimated by the
NHP developers, using Thurstone’s method of
paired comparisons (Hunt et al., 1986); and (3)
using unitary statement weights within dimensions
and then weighting the dimensions by their
proportion of the 38 statements. Similar results
were obtained with each method of aggregation,
although the range of values examined was very
limited and other weighting schemes may have 
led to different results. Two of the devisors of the
NHP, who originally argued against deriving a
single index from their profile measure, have
recently published a method for obtaining an
index of distress for use in conjunction with a
measure of dependency in cost–utility studies
(McKenna et al., 1993). Their index contains 
23 out of the original 38 statements in the NHP
(since it excludes mobility) but otherwise is the
same as Brunel’s first aggregation scheme.

Such arbitrary weighting schemes could easily 
be applied to HSMs, but they would not generate
an index that could be legitimately used in an
economic evaluation, because the dimension 
scores are not measures of utility and have not 
been based on people’s preferences. Furthermore,
there is no allowance for any possible interaction
between the dimensions. Finally, for use in CUA,
the index would have to be combined with 
survival, something O’Brien and colleagues did 
not feel able to achieve with NHP. The Brunel 
team argued that ‘a more formal process is

required for translating health profile information,
be it from the NHP or SIP with their richness and
multi-dimensionality, into relative valuations of
typical health states, which can then be used to
indicate relative quantity/quality of life trade-offs
or preferences’.

Mapping on to MAUSs
Another possible way of using non-preference-
based HSMs in economic evaluation is to translate
responses to the HSM questionnaire into the 
classification of one of the MAUSs. For a valid
translation process to be possible, the non-
preference-based HSM must include the
dimensions of the MAUS (though it may have
more) and to have items which readily equate 
to the dimension levels of the MAUS. The later
would require the HSM items to refer to the 
same activities and/or severity of a given health
problem. The process can be based on the
judgements of professionals or researchers, or 
an explicit set of decision rules can be developed.
The validity of any translation procedure could 
be tested by administering the HSM and the 
MAUS on the same patients and examining 
the extent to which the procedure was able to
correctly predict the patients position on the
MAUS classification.

An interesting attempt at mapping health state
descriptors from HSMs on to MAUSs was under-
taken by Gudex (1986). She mapped groups of
scores from the Ruesch Social Disability Rating
Scale (RDR) on to the Rosser matrix, thereby
allowing outcome data for patients receiving
maintenance haemodialysis to be converted 
into QALYs. For example, the ‘social modifiers’
(SMs) dimension of the RDR was converted into
the Rosser distress category using the following
decision rule; an SM score of 1–5 is equivalent to 
A on the Rosser distress scale, 6–19 is equivalent 
to B, 20–39 is equivalent to C and 40–55 is equi-
valent to D. This rule is created solely by matching
comparable descriptive states from the two scales
and can therefore, at most, claim to possess face
validity. This approach was used in several service
settings with only limited success in producing 
cost per QALY data (Gudex, 1986) and even that
which was produced was of questionable value
(Coast, 1992). Furthermore, there has been no
attempt to test the predictive accuracy of the
translation procedure.

Estimating exchange rates
This would entail estimating a relationship 
between an HSM and a preference-based measure
in order to be able to use HSM scores to predict
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preferences. There has been very little work
attempting to do this and hence it is not possible 
to come to any general conclusions. However, 
the comparisons of HSM scores with preference-
based measures suggests that this is not likely to 
be a promising avenue for development. The 
only attempt found by this review was the study
undertaken by Cairns et al. (1991). The differences
in the scores generated by the VAS, however, 
were not constant between the intervals along 
the original scales of the three HSMs. There is
therefore not a simple proportional relationship
between the three condition-specific measures
examined. This implies the need for a large
number of scenarios to be valued in order to
estimate a non-linear functional form for the
relationship. Given the theoretical reasons for 
the differences and the poor correlation between
HSMs and preference measures, this is unlikely 
to be a productive research strategy.

Valuing HSMs
A more radical solution is to completely revalue 
the content of the HSMs using a preference
elicitation technique.

There are different measurement strategies for
performing such a task (Froberg and Kane, 1989).
One is the holistic approach, whereby all health
states defined by the HSM are valued directly. 
For the smaller instruments, such as the Rosser
disability/distress matrix, this is a feasible task 
since it forms just 29 health states. Most HSMs
would be too large for respondents to value all
possible states. The review of preference-based
measures in chapter 4 identified a number of
solutions to this problem. For the QWB and 
EQ-5D, each respondent valued only a sample 
of health states defined by the their classification
(Kaplan and Bush, 1982). Statistical methods 
were used to estimate weights for the items. The
HUI decomposed the classification and asked
respondents to value the single-dimension 
scales first, and then a sample of health states 
were used to estimate dimension weights by 
using MAUT.

The problems with applying these solutions 
include the fact that many HSMs are far larger 
than existing HSMs. Furthermore, they were 
not designed with such a valuation task in mind.
The response choices and items of an HSM 
have no obvious ordinal relationship within
dimensions. As a result, for example, the 35
multilevel items of the SF-36 must all be valued 
and define a total of 2592 × 1019 unique health
states. (Calculated as the product of the number 

of items in each dimension to the power of 
the number of levels of each dimension (e.g. 
PF = 103 and RL (P) = 42 together define 
16,000 states).

The task of estimating a function for such a large
and complex classification would be beyond the
ability of methods described here. As developers 
of the SF-36 have commented, ‘the application 
of standard health state preference weighting
procedures (e.g. Standard Gamble, Time Trade-
off, multi-attribute theory) to obtain an overall
score is not feasible’ (Hays, 1993). While smaller
HSMs, such as the Barthel measure, would not
present such a problem, it is likely to be a major
undertaking. One solution would be to use only 
a part of the content of an HSM and thereby
substantially simplify the task. This has been
attempted by a team in Sheffield who have
developed an HSC out of the SF-36 by using 
just 14 of the 35 items of this instrument, and
combining some of the response choices 
(Brazier et al., 1998). The result is an HSC with 
six dimensions containing between two and six
ranked items defining 9000 states. The dis-
advantage with this method is that a substantial
proportion of information is lost. The impli-
cations for the sensitivity of the instrument 
are not known.

The valuation of HSMs using preference 
elicitation techniques is feasible, but given the
limited research resources it is not likely to be
undertaken on most instruments. It is an option 
for the most widely used generic and possibly
condition-specific measures. The latter would
permit comparisons within condition but there
might be reservations about using them to make
cross programme comparisons.

Scenarios
Another approach would be to construct special
health state vignettes or whole health scenarios 
for the outcome of a treatment from the descrip-
tive HSM data. This approach has the advantage 
of being able to focus on those aspects of health
most relevant to the treatment being evaluated. 
It is also possible to incorporate a time profile of
health and hence elicit HYEs (see chapter 2). The
methodology for constructing the vignettes from
the potentially large volume of descriptive data is
not well established. Vignettes have usually been
constructed by informal methods using expert
opinion, or at best based loosely on qualitative
interviews, rather than the evidence procured in a
large trial (e.g. Cook et al., 1994). This approach
requires further development.
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Conclusions

There are many different types of HSMs of variable
quality and hence it is difficult to generalise about
their role in economic evaluation, but they share
the common limitation that they have not been
designed for such use. The scoring algorithms
usually assume equal intervals between response
choices, items and dimensions, and hence are
unlikely to reflect preferences. Those HSMs 
using more complex methods of weighting have
not used methods which are likely to reflect
preferences on an interval scale. Many generate
profiles of dimension scores and therefore there
are problems in interpretation when scores 
change in different directions.

HSMs do have a role in economic evaluation,
although it is a limited one. The relative efficiency
of interventions can be compared in situations of
clear dominance (where cost and outcomes are
superior), where interventions cost the same and
outcomes are better on one dimension but no
worse on any other, and where outcomes are 
found to be identical and a cost-minimisation 
can be performed. The absence of interval
properties makes it impossible to undertake CEA
when trade-offs must be made and hence assess
relative efficiency in any other situation. In these
circumstances non-preference-based HSMs 
might be useful in a CCA. For these reasons we
recommend that a preference-based measure be
used alongside an HSM in trials where it is the
intention to undertake an economic evaluation.

The scope for developing HSMs for use in economic
evaluation is limited. Crude aggregation is invalid,
and mapping HSMs on to QALY instruments is
fraught with problems. The derivation of exchange
rates between HSM scales and preferences does not
look promising since there does not appear to be
any simple relationship. The only way forward is 
to revalue HSMs using preference elicitation tech-
niques. This is a complex and expensive task, and is
only likely to be done for the more popular generic
instruments. However, this does seem to be an
avenue worth pursuing while investigators continue
to use HSMs rather than preference-based measures.
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Introduction
In earlier chapters of this report we outlined in
some detail a number of issues surrounding the 
use of both preference-based and non-preference-
based measures. In this chapter we use the criteria
developed in chapter 3 to develop a set of ques-
tions which are applied to a number of economic
evaluations as identified in a literature search of
papers published in 1995. After running the 
search strategy on various databases a ‘screening’
process was carried out on abstracts and biblio-
graphic details to identify papers for inclusion in
this review. Following the retrieval of potentially
includable papers, a number of inclusion criteria
were applied to the papers as a final check 
before a critical review of practice took place. 
This chapter reviews the criteria previously set 
out for judging the validity and suitability of the
various health measures within the context of
economic evaluations of healthcare technology.
The various criteria are then synthesised in a way
which produces a set of questions which can be
applied directly to the economic evaluations
considered here. The application of the key
questions to the economic evaluations is next
described and discussed. Finally in the light of 
the above analysis some conclusions, recom-
mendations and guidance for future economic
evaluations are outlined.

Search strategy

The following terms were used for the search of
databases for particular types of economic
evaluation published in 1995:

• cost minimisation (picking up both
‘minimisation ‘ and ‘minimization’)

• cost effective* analys* (picking up both 
‘analysis’ or ‘analyses’)

• cost utility
• economic evaluation
• quality-adjusted-life-year* (picking up ‘year’ 

or ‘years’)

• qaly* (picking up ‘QALY’ or ‘QALYs’)
• cost benefit analy* (picking up both ‘analysis’ 

or ‘analyses’).

Materials were then restricted to English language
only, and editorials, letters or news items were
subsequently excluded.

The above strategy was taken from MEDLINE,
where the designated subject headings ‘quality-
adjusted-life-years’ and ‘cost-benefit-analysis’ were
also used. This strategy was then translated into
equivalent strategies for EMBASE, the Science
Citation Index, the Social Science Citation Index,
Healthstar, CINAHL and NEED. From the health
databases all materials were retrieved whilst for 
the two general science databases materials were
manually reviewed for an association with health
sciences, for example pharmaceuticals, medical
technology, and procedures and techniques. From
NEED all materials for 1995 were retrieved, as it
was assumed that all the contents of this database
were eligible for inclusion in this particular
sampling frame.

Inclusion criteria and 
search results
The search strategy as applied across seven
databases produced a total of 1659 papers (see
Table 5). The identified abstracts and bibliographic
details were reviewed according to a set of criteria.
To be included in the review each paper had to
meet the following criteria:

(a) the study had to be an ‘economic’ evaluation
as defined by Drummond et al. (1987) – this
implies the following:
(i) the technology in question had to have 

a comparator (before and after studies
were thus excluded)

(ii) both costs and consequences 
(outcomes) of the technology had 
to be identified and primary data 
gathered accordingly

Chapter 7
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economic evaluations published in 1995
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(b) the outcomes or consequences of 
technologies had to be assessed using a
recognised preference- or non-preference-
based measure of HRQoL.

The application of these criteria produced the
following results:

• MEDLINE – 21 papers (of 538) meeting the
criteria at the initial review stage

• NEED – four papers (of 123) meeting the
criteria at the initial review stage

• Other databases – 17 papers (of 998) 
meeting the criteria at the initial 
review stage.

A total of 42 papers (approximately 2.5% of 
the original number) were thus initially 
identified as economic evaluations in terms 
of using either preference-based measures 
(hence CUEs) or non-preference-based HSMs
(hence CCAs).

On receipt of the 42 papers the inclusion 
criteria outlined above were once again strictly
applied. As a result of this process the papers 
were divided into those that were ‘in’ the final
critical review of the use of health measures 
within economic evaluations and those that 
were ‘out’. The actual numbers in each 
database meeting the inclusion criteria 
were as follows:

• MEDLINE – three papers out of 21
• NEED – four papers out of four
• Other databases – six papers out of 17.

Reasons for the resulting high rate 
of exclusion
At first sight the actual number of evaluations
meeting the specified criteria from the papers
retrieved may seem low. Some 29/42 (69%) 
could not be included; the main reason for 
such a high exclusion rate was an inability to 
apply the inclusion criteria based on abstracts.
Once read, papers which prima facie should be
included turned out, for example, not to have
actually gathered health data or cost data. These
‘economic evaluations’ may have relied on
literature-based data. Articles without an abstract
were obviously much more difficult to judge, 
and some trade-off between being systematic
(ordering all likely papers) and using resources
wisely (the cost of gathering what turn out to 
be non-includable papers) had to be made. 
Articles which claim in their title to be an eco-
nomic evaluation (cost-effectiveness studies) 
often turned out not to be. The NEED database, 
however, has an advantage for reviewers in that 
a full review of the paper is given along with
‘expert’ commentary from a health economist. 
The result is that all four papers ordered as a 
result of the search of the NEED database were
included in the present review.

The actual reasons for excluding papers, and the
number of papers to which they applied, are set 
out in Table 6.

TABLE 5 Number of papers produced by search of the 
different databases

Database No. of papers identified

MEDLINE 538

NEED 123

Other databases – as below 998a

Social Science Citation Index
CINAHL (nursing)
EMBASE
Science Citation Index
HealthSTAR

Total number of articles initially 
identified in search 1659

a After duplicates from MEDLINE and NEED were taken out

TABLE 6 Reasons for excluding papers

Reason for exclusion No. of papers 
of paper excluded 

(x/29)

CEA (b)a 1

Hypothetical CUA example (a) 1

Paper used modelling without any 
primary data collection on costs or 
health (a) 6

No comparator – not an economic 
evaluation (a) 5

No cost data collected – not an 
economic evaluation (a) 3

No HSM in study (b) 5

QALY values used are authors’ opinion (b) 2

Article reviews existing evidence only (a) 6

a ‘(a)’ and ‘(b)’ refer to inclusion criteria (see main text)
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Further details of the papers excluded along with
the actual reasons for exclusion of each paper are
set out in the appendix 5.

The criteria for judging the
validity and suitability of 
HSM instruments from an
economist’s perspective
In chapter 3 we produced a check-list (see 
Box 3) which can be used to judge the merits 
of preference-based measures of HRQoL. The
three broad criteria which were considered are
practicality, reliability and validity. The key idea 
was that the developers and subsequent users of
QALY-type instruments should be able to make
some assessment of the merits of that particular
instrument. If a QALY-type measure does not 
pass the test of validity (in particular, empirical
validity) then any subsequent decisions based 
on a CUA are unlikely to lead to improved
efficiency in the way resources are deployed.

In chapter 6 we provided a synopsis of the views 
of health economists on the way in which non-
preference-based health status questionnaires 
have been or could be used in economic evalu-
ations. The relative efficiency of interventions 
can be compared in situations of clear dominance
(where cost and outcomes are superior), where
interventions cost the same and outcomes are
better on one dimension but no worse on any
other, and where outcomes are found to be
identical and a cost-minimisation can be per-
formed. The absence of interval properties 
makes it impossible to undertake CEA when 
trade-offs are required. In these circumstances 
non-preference-based HSMs might be useful in 
a CCA. In this type of analysis a range of costs 
and consequences of alternative interventions 
are presented separately with no cost-effect 
ratio shown.

In seeking to apply the above reasoning to
published economic evaluations our experience 
in reading papers suggested that direct appli-
cation of the check-list presented in chapter 3 
was likely to prove fruitless. For a number of
reasons, including limitations of space, authors 
of economic evaluations do not allude in any 
great detail, if at all, to the underlying properties 
of the measure being used. For this reason we 
have outlined a set of questions to be realistically
asked of any published economic evaluation
included in this review.

Questions to be applied to
published economic evaluations
which use HSMs
In light of the above observations we outlined three
key questions to be applied to the 13 studies which
fitted the inclusion criteria. These questions are
presented below, together with the rationale and
explanation for each one.

Question 1. Did the paper discuss or address the
issue of the validity and/or suitability of a HSM for
the particular study question?

When designing an economic evaluation study it
should be standard practice to ensure that the HSM
chosen will provide reliable estimates of effect
and/or be suitable for the particular study setting.
This should lead evaluators to ask about the psycho-
metric properties of a disease-specific or generic
instrument. In some clinical areas previous work
may have suggested that some instrument may be
more suitable than others. If this is so, then this
should be acknowledged by the authors

When using a QALY instrument, questions regard-
ing the sensitivity of the instrument may be asked.
Users of QALY instruments may also seek inform-
ation regarding the validity of both the health state
descriptions used as well as the method of eliciting
values (e.g. TTO or SG – see chapter 4 where the
various valuation techniques are reviewed).

In both preference- and non-preference-based
HSMs this question looks for more than a mere
mention of, or reference to, a methodological
paper which established an instrument.

Question 2. Were the HSM and the form of
economic evaluation chosen compatible?

As stated above, if a study uses a non-preference-
based measure then in the majority of cases (sce-
narios 4–7 in Table 4) the only legitimate type of
economic evaluation that can be used is a CCA. If a
paper was to report a cost per effect ratio (i.e.
present a CEA) it would be necessary to show that
the measure used has interval measurement pro-
perties. In the absence of such evidence this would
constitute an incorrect usage of an instrument.

Similarly if a cost–utility framework is adopted, 
the instrument used to produce QALY gains 
should be based in utility theory, and address 
the trade-off between quality and quantity of life.
Any attempt to produce QALY values from the NHP
for example (an instrument which is not preference-
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based and does not factor in the quantity of life
gained) would be flawed, and consequently the
results should be judged accordingly. QALY values
should be estimated rather than ‘assumed’ or the
values of experts adopted (‘guessed values’).

Question 3. Given the HSM and economic
evaluation framework used, were any legitimate
conclusions presented in the paper?

In other words, if papers claim to show that one
option is more ‘cost-effective’ than another, can
this be substantiated given the health measure
used? The validity of any advice, for example on
resource allocation offered to decision-making, by
authors depends upon the ‘quality’ of outcomes
(and, of course, cost data) gathered. If a study used
a sample of five clinicians to arrive at QALY values
for treatment results, this may cast some doubt on
the usefulness (generalisability) of the findings or
any conclusions drawn.

Application of the questions to
published studies
As these questions have not previously been set out,
it may not be surprising to find that applying them
to recently published economic evaluations results
in many negative answers. The analysis presented
below may be seen in part to be an exploration of
the quality of the reporting of studies which claim
to be ‘economic evaluations’, if not of the
underlying design features.

The tables presented below provide a synopsis of the
results of applying the three questions outlined in
the previous section. Table 7 contains studies classi-
fied as CCAs, whilst Table 8 features studies classified
as CUAs. Apart from the application of the three 
key questions, details of the HSM used are given
together with the clinical area being evaluated.

In Table 7 it can be seen that only four of the nine
studies reviewed make any mention of the validity
and/or suitability of the HSM instrument used.
When this issue is dealt with, then usually only a
minimal amount of detail is given. For question 2,
six of the studies reviewed can be said unequi-
vocally to have used the HSMs correctly within the
CCA framework. This question was not applicable
to two studies as they were merely reports of study
design and were not at the stage of reporting
results. One study (Uyl-de-Groot et al., 1995) used 
a QALY instrument (EuroQol) but did not make
use of this in any cost–utility framework and gave
no reason. Another study (Wimo et al., 1995) 

had mapped Index of Well-Being values from the
Global Deteriation Scale but had not presented 
any cost per QALY calculations. The NHS Centre
for Reviews and Dissemination review of this 
paper had commented that the actual process of
mapping Global Deteriation Scale values on to 
the Index of Well-Being was of dubious merit. 
The results of applying HSM question 3 are much
less clear. It is possible to answer positively without
any reservations in only four of the seven papers
which reported results. The paper by Johnson 
et al. (1995), which deals with surgery for limb-
threatening ischaemia, has two particular
problems. Firstly, the paper states that ‘we did 
not know the quality of life scores prior to the 
onset of limb-threatening ischaemia’. Secondly, 
the paper claims that limb salvage ‘can be the 
most cost-effective way of managing limb-
threatening ischaemia’. This claim looks dubious 
in that this form of treatment does not appear to
dominate the alternative (limb revascularisation)
on all the HSM domains recorded. One paper 
did not state the HSM values found in the study
(Knobbe et al., 1995), thus making the paper
difficult to use in any form of decision-making.

In the four papers classed as ‘cost–utility’ studies,
two alluded to the validity or suitability of the 
utility measure used. The QALY instrument used
was suited to the framework of CUA in three of 
the studies. In the study by Mark et al. (1995) the
method for valuing the health states (the TTO
technique) was not clearly explained, and no 
actual QALY values were presented. This makes 
any objective judgement of the presentation of
results very difficult.

Conclusions: recommendations
for future economic evaluations
It is immediately obvious that any analysis of the
results of applying the three questions is limited 
by the small numbers of studies examined. It is
somewhat surprising that we found only 13 papers
that fitted our criteria. It is true that the inclusion
criteria are quite tightly drawn but they are based
upon the generally recognised fundamentals of 
any economic evaluation (e.g. see Drummond 
et al., 1987). We had some initial scepticism about
the low numbers found but having searched seven
databases and identified and looked at some 
1700 abstracts and bibliographic entries we claim
some credibility for our findings.

It is possible, however, in the light of having read the
other 29 papers (and indeed drawing from 
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TABLE 7 Cost–consequences analysis

Article Patient group HSM1 HSM2 HSM3 Key questions
authors

Question 1 Question 2 Question 3

Cottrell et al. Respiratory tract SIP No – but original Yes Yes
SIP articles 
referred to

Hallstrom et al. Cardiac arrythmia SF-36 CES-D Yes Not No results yet – 
applicable interim report

Johnson et al. Limb ischaemia HADS Barthel FAI Yes – suitability Yes ? Claims cost-
to condition effectiveness
discussed ? No baseline 

HSM results?

Knobbe et al. Mental illness RLI SNLAF Yes Yes ? HSM values 
not given 
(missing table)

Lawrence et al. Hernia surgery SF-36 EQ-5D No Yes Yes
(VAS only)

Prince et al. Tetraplegic care/ RAND-36 LSI-A CHART Yes Yes Yes
rehab

K Small Aneurysm Aortic surgery MOS SF No Not No results yet – 
Trialists GHS applicable interim report

Uyl-de-Groot Chemotherapy NHP RSC KPI No Yes – no ratio Yes
et al. non-Hodgkin’s for EQoL

lymphoma

Wimo et al. Mental health GDS IWB No ? IWB (QALY) No cost per 
(QALY) mapped from QALY calculated 
mapped GDS – mapping of 
from GDS GDS to IWB? 

CES-D, Centre for Epidemiological Studies Depression Scale; CHART, Craig Handicap Assessment and Reporting Technique; FAI, Frenchay Activities
Index; GDS, Global Deterioration Scale; HADS, Hospital Anxiety and Depression Scale; IWB, Index of Well-Being; KPI, Karnofsky Performance Index;
LSI-A, Life Satisfaction Index – A; MOS SF GHS, Medical Outcomes Study Short Form General Health Survey; RAND-36, Medical Outcomes Study
Short Form General Health Survey; RLI, Resident Lifestyle Inventory; RSC, Rotterdam Symptom Checklist; SNLAF, Social Network Lifestyle Analysis
Form

TABLE 8 Cost–utility analyses

Article Clinical area HSM1 HSM2 HSM3 Key questions
authors

Question 1 Question 2 Question 3

Gournay et al. Mental health QALY GHQ BDI Yes Yes ? No present-
Rosser ation of ratios

Kennedy et al. Lung cancer QALY TTO No Yes Yes

Kerridge et al. Intensive care QALY Yes Yes Yes
Rosser

Mark et al. Thrombolytic therapy QALY TTO No TTO? Valuation ? Cost per QALY 
process not calculations 
clear flawed?

BDI, Beck Depression Inventory; GHQ, General Health Questionnaire
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our general experience as readers of economic
evaluations) to make some further comments. It
appears to be common practice that little or no
mention of the validity of HSM instruments used 
is made. It is highly desirable (and hopefully prob-
able) that consideration of such issues occurs at 
the design stage of economic evaluations. However,
it is also desirable that authors of papers should at
least present enough information to allow readers 
of published papers to gather information on the
validity of instruments. More desirable would be
some discourse on the HSM chosen. Whilst
acknowledging editorial space as a barrier to this,
the credibility of economic evaluations and hence 
their ability to impact on decision-makers would 
be enhanced if this procedure was followed.

The actual validity and suitability of HSM instru-
ments is likely to be even more obscured in papers
which use modelling techniques. Whilst this type 
of study was excluded from our review, the use of
modelling in economic evaluations is increasing
(Sheldon, 1996). The debate surrounding model-
ling is beyond the scope of this report but the
question of justifying the choice of HSMs should
apply equally in practice. Authors who report the
results of modelling work often take parameters
from a number of sources and also make assump-
tions about key values. At the final analysis one is
often left with a choice of retrieving all the primary
data cited (often not possible due to the way in
which the paper is written), or accepting that the
author (or the analytical technique used) has
enough credibility to be trusted.

Based on our work presented both in this and the
preceding chapters, we would recommend that
researchers planning economic evaluations pay
careful attention to any evidence of the validity of
competing HSM instruments, and report these
accordingly. Furthermore, that researchers need to
be persuaded that using non-QALY measures means
that any claims to ‘cost-effectiveness’ of one tech-
nology over another may be severely limited. This
guidance is not meant to imply that other aspects of
trial and study design are not also important, but, to
date, the points made here have not been well recog-
nised. Perhaps the adoption of some of the above in
the guidelines used by journals for refereeing
economic evaluations would help facilitate change.
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The purpose of this review has been to produce
guidance on the use of HSMs in economic

evaluation and to suggest avenues for future
research. This final chapter includes recommend-
ations on selecting HSMs for use in economic
evaluation, on the choice of technique for valuing
health and the choice of MAUSs, and on a 
research agenda.

Guidance on the use of HSMs in
economic evaluation
Selection of HSM
We recommend that researchers planning to
conduct economic evaluations alongside clinical
trials pay careful attention to the check-list in
chapter 3 when selecting HSMs.

The purpose of the check-list approach is to
provide guidance rather than rules, and to 
acknowledge disagreements where they exist. 
The precedent in health economics is the 
widely used check-list for economic evaluation
advocated by Drummond et al. (1987), which 
was compiled despite disagreements which 
exist in the literature. The check-list we propose 
is likely to need up-dating given further 
theoretical development and the accumulation 
of more evidence.

Selection of valuation technique
We recommend only choice-based techniques,
either SG or TTO, be used to value health 
states.

We also recommend that SG and TTO values are
obtained directly, rather than estimating them from
VAS values via a mapping function.

Selection of MAUSs
We recommend either the EQ-5D or the HUI

The HUI-II should be the instrument of choice 
for children. The leading contenders at the
moment for adults are the EQ-5D and the 
HUI-III. Most UK researchers are likely to favour
the EQ-5D on the grounds that it has been 
more widely used this country and there are 
UK weights.

Using non-preference-based HSMs in
economic evaluation
We recommend that researchers recognise the
limitations of non-preference-based HSMs at the
design stage of a study.

Preference-based HSMs can only be used to
examine the relative efficiency of interventions:

• in situations of clear dominance, that is, where
both the cost and outcomes of one intervention
are superior

• where interventions cost the same and outcomes
are better on one dimension but no worse on
any other or

• where outcomes are found to be identical and a
cost-minimisation can be performed.

It is not possible to use non-preference-based HSMs
to undertake a CEA and hence assess efficiency
when trade-offs must be made between dimensions
of health and/or cost. Therefore:

We recommend a MAUS be used in all economic
evaluations alongside clinical trials.

Research agenda

We limit ourselves to those areas we have reviewed,
but, as noted elsewhere in the report (see chapter
2), there are many other important topics in the
measurement of healthcare benefits (e.g. the
application of HYEs)

Valuation techniques
The following areas of research warrant 
further work:

• the theoretical foundations of TTO and PTO
• the extent of the violations of the theoretical

foundations of each technique
• research to ascertain whether the decisions made

as a result of individuals elicited preferences are
in line with their actual preferences

• research to develop PTO as a measure of social
preferences, and testing its practicality,
consistency and empirical validity

• empirical work on mapping from the VAS to
TTO and SG at an aggregate level (i.e. for

Chapter 8
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average health state values), including extensive
testing of specification and robustness

Multi-attribute utility scales
The following areas warrant further research:

• Comparing the performance of the EQ-5D and
HUI-III. To assist researchers in deciding
between the EQ-5D and HUI-III, and indeed
whether either is a valid measure of preferences,
we recommend that research is undertaken to
compare them in terms of the check-list in
chapter 3 for assessing descriptive validity
(including the construct validity and sensitivity),
valuation methods and their empirical validity
(against stated and hypothetical preferences).

• Studies to revalue existing MAUSs. Weights 
from a sample of the UK population need to 
be estimated using a choice-based valuation
technique for (1) the HUI-II, (2) the HUI-III 
if the HUI-III is found to perform well against
the EQ-5D, and (3) the QWB, though whether 
it this should be a research priority in the UK 
is doubtful given it is rarely used in the UK.

• The development of new MAUSs. The EQ-5D
and HUI may not be suitable for many patient
groups, and another measure, perhaps based 
on a more sensitive classification, is required.
This could either be done by (1) developing a
new MAUS de novo, such as the development 
of the Australian quality of life measure or (2)
estimating preference weights for an existing
measure of health status such as the SF-36,
though this is only advisable for the most 
widely used generic and possibly condition-
specific measures.

• Research into the valuation of scenarios
constructed from HSM data. This approach 
has the advantage of being able to focus on 
those aspects of health most relevant to the
treatment being evaluated. The methodology for
constructing the vignettes from the potentially
large volume of descriptive data is not well
established and needs to be developed.

Future reviews

The health economics literature on the valuation of
healthcare benefits is large and has been growing

rapidly since the five literature searches undertaken
for this report were done. Much of the research
agenda set out above is being addressed, and this
will result in parts of this report becoming out of
date in the future. Out of the five reviews under-
taken for this report, however, only four will need
to be considered for renewal. There would seem 
to be little advantage in further updating the 
review of the relationship between preference- 
and non-preference-based measures since the
results confirm an earlier review which found 
only poor correlations between them. At the same
time, there are important topics excluded from 
this report which should be reviewed for the 
HTA programme in the near future, including 
the development of HYEs, conjoint analysis 
and WTP.

The review of the methods of using HSMs in
economic evaluation provided the material for 
two chapters of this report. The first concerned the
construction of a check-list for judging measures
for use in economic evaluation which exposed a
number of areas where there is currently little 
or no concensus amongst health economists. It 
would be worth considering renewing this in 
5 years time. However, it is not necessary to
reexamine the question of how non-preference-
based measures should be used in economic
evaluation (as addressed in chapter 7) since this
has been adequately answered. The review of
valuation techniques will need to be updated, 
but the accumulation of original research,
particularly in gaining a better understanding 
of the meaning behind respondents answers to 
the tasks and tests of validity, may be slow since 
this work is of a fundamental nature. It may be 
5–8 years before it will be worthwhile updating 
this review. By contrast there has been a substantial
increase in the use of MAUSs in economic evalu-
ations, often with two being used in tandem, and
this growing evidence could be used to address a
number of outstanding questions about the scales.
Therefore the comparison of MAUSs should be
updated in the next 3–5 years. Finally, it would be
important to repeat the review of studies using
health status questionnaires in economic evalu-
ations published in a more recent year to examine
whether practice has been improving and to
identify scope for further improvement.
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Empirical review/listing
We have provided a listing of studies, identified 
in the review of health state valuation techniques,
to provide outline detail on the performance of 
the techniques and to offer some guidance on the
application of techniques to particular samples, 
for example patient/disease groups. The listing 
is not a fully systematic one, that is, not all studies
identified presenting empirical data are contained
in the table presented below. We have included

those studies which have applied the techniques 
in a clinical setting and those methods-based
studies which report empirical findings which 
are able to inform on the practical application 
of the techniques (even where a convenience
sample has been used). Where studies have 
been found to report previously presented 
data, with only a slight change in focus, they 
have not been listed in the table (overleaf). 
Outline information relating to 120 references 
is presented.
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Studies using the QWB

Study Patient group n Practicality Reliability Descriptive validity Empirical 

Timing Response Completion Content Construct
validity

rate rate and face 

Anderson et al. (1989) Five patient groups 1866 – – – Yesa Yes – –

Anderson et al. (1994) Terminally ill 204 – – – – – – –

Andresen et al. (1995) Older adults (mean 200 17.4 min 68% 93% – – Yes –
age 72.5 years)

Bombardier et al. Rheumatoid arthritis 303 20 min – – – Yes Yes –
(1986, 1991)

Calfas et al. (1992) Osteoarthritis 40 – – – – – Yes –

Fryback et al. (1993) Random sample of 1356 – 86% – – – Yes Yes
healthy adults

Ganaits et al. (1992) Patients with atrial 664 – – – – – Yes –
fibrillation

Ganiats et al. (1991) Neonatal No – – – – – – –
circumcision data

Gilbert et al. (1993) Elderly care 69 QWB 
not used

Holbrook et al. (1994) Trauma 61 – – – – Yes Yes Yes

Hornberger et al. Chronic renal failure 83 < 10 min 100%? 100%? – – Yes Yes
(1992)

Kaplan et al. (1976) Random sample of 867 – – – – – Yes Yes
the general population

Kaplan et al. (1984) COPD 75 – 100%? 100%? – – Yes –

Kaplan et al. (1989) Arthritis 83 – – – – – Yes –

Kaplan et al. (1995) HIV 514 – – – – – Yes Yes

Liang et al. (1994) Arthritis 50 – – 98% – – Yes Yes

Manzetti et al. (1994) Lung transplantation 9 – – – – – – –

Mold et al. (1992) Prostate screening Excluded – did not collect data 

Orenstein et al. (1989) Cystic fibrosis 44 – – – – – Yes –

Orenstein et al. (1990) Cystic fibrosis 28 – – – – Yes Yes –

Orenstein et al. (1991) Excluded – no data

Read et al. (1987) Various out- and 400 18.2 min – – – Yes – –
inpatients

Tandon et al. (1989) Congestive heart 111 – – – – Yes Yes –
failure

Tramarin et al. (1992) AIDS 42 – – – – – – –

Wu et al. (1990) AIDS 31 10 min – – – – Yes –

a Yes indicates the study reports evidence on this criteria (for or against)
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Studies using the Rosser classification of illness

Study Patient group n Method Practicality Reliability Descriptive validity Empirical 

Timing Response Completion Content Construct
validity

rate rate and face 

Bryan et al. (1991) Chiropody 84 HMQ – – – Yes Yes Yes –

Chan and Villar Hip replacement 176 Mapping – – – – – Yes –
(1996)

Coast (1992) Various – Mapping – – – – Yes – –

Cole et al. (1994) Plastic surgery 292 HMQ only – 73% – – – Yes –

Donaldson et al. Elderly care Interview – – – – Yes Yes –
(1988a,b)

Drewett et al. (1992) Knee replacement 26 Mapping – – – – Yes – Yes

Gater et al. (1995) Psychiatric care 138 HMQ only – – – – Yes –

Glasziou et al. Thrombolytic 776 HMQ – 92% – – – Yes Yes
(1994) therapy

Gudex (1995) End-stage renal 900 HMQ – 78% – – – – Yes
failure

Gudex et al. (1990) Various – Clinician – – – – – – –

Hollingworth Knee problems 82 HMQ – 84% at 87% at – Yes Yes
et al. (1996) baseline baseline

Kallis et al. (1993), Cardiac surgery 207 HMQ – 95% – – – Yes Yes
Unsworth-white 
et al. (1994)

Kerridge (1995) Intensive care 132 HMQ – – – – – – –
unit patients

Kind and Gudex Random sample 430 HMQ by – 53% agreed 95.5% – – Yes –
(1994) of adults interview to interview

Launois et al. (1994) Low back pain 146 HMQ – – – – – Yes –

Magee et al. (1992) Abdominal aortic 165 HMQ 30 min – – – – Yes Yes
aneurysm interview

Payne and Galland Aortic 93 HMQ by – – – – – – –
(1995) reconstruction interview

Petrou et al. (1992) Hip and knee 44,159 Self- – – – Yes Yes – Yes
replacement assessment

and observer 
assessment

Rawles et al. (1992) Myocardial 206 Interview – – – – – Yes Yes
infarction

Watkins et al. Neurosurgery 50 Clinician – – – – – – –
(1990) assessment

Whynes and Colorectal cancer 221 HMQ and – – – Yes – Yes –
Neilson (1993) clinician 

assessment

Whynes et al. (1994) Colorectal cancer 351 HMQ – 76–85% – – – Yes –

Williams et al. Coronary artery – Clinician – – – – Yes – –
(1985) bypass graft
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Studies using the HUI

Study Patient group n HUI Practicality Reliability Descriptive validity Empirical 
version

Timing Response Completion Inter- Retest Content Con-
validity

rate rate rater and face struct
(hypothetical 
preferences)

Barr et al. Survivors of 10 II by – 100% 100% Yes – – Yes –
(1994) therapy for professionals 

brain tumours and parents

Barr et al. Survivors of 55 II by 1 min – (100%?) – (100%?) Yes – – Yes –
(1993) acute lympho- professionals

blastic leukaemia

Billson and Survivors of 63 II by pro- Doctors: 79% 96% Yes – – – –
Walker cancer fessionals, 2 min
(1994) parents Patients:

and child 5 min

Boyle et al. General 555 III by – 91.2% – Yes – – –
(1994) population telephone 

interview

Boyle et al. Low birth I by home – – – – – – Yes Yes
(1983) weight babies interview

Feeny et al. Childhood 28 II by – 100% 100% Yes – – Yes –
(1993a) cancer professionals

Feeny et al. High-risk acute 69 II by mapping – – – – – – Yes –
(1993b) lymphoblastic 

leukaemia

Gold et al. General > 10,000 I by mapping – – – – – – – Yes
(1996) population

Kanabar et al. Survivors 30 Modified – 93% 100% – – – – –
(1995) of cancer postal II

Saigal et al. Low birth 156 II by mapping – – – – – – Yes –
(1995) weight children
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Studies using the 15D

Study Patient group n Practicality Reliability Descriptive validity Empirical 

Timing Response Completion Content Construct
validity

rate rate and face 

Lonnqvist et al. (1994) Depression 209 – 96% response – – – Yes
and completion 

combined

Lonnqvist et al. (1995) Depression 59 – – – – – – –

Rissanen et al. (1995) Hip and knee patients 355 – 100% in – – – Yes Yes
hospital; 87% 

from post

Rissanen et al. (1996) Hip and knee patients 452 – 79.5% returned 
and completed 

at 2 year follow-up

Unpublished studies

Brommel (1990) Coronary artery 93 – – – Yes – – Yes
bypass graft

In: Sintonen (1995) Cancer patients 70 – – – Yes

Pekurinen et al. Attenders at primary 1815 – 72% – Yes – Yes Yes
(1991) care centres

In: Sintonen (1995) Valuation samples 2007 – 96–99%
for 15D (1 and 2)

In: Sintonen (1995) Random general 500 – 72% 96–99% – – Yes –
population samples

Studies using the EQ-5D or EQ-6D

Study Patient group n Practicality Reliability Descriptive validity Valautions

Timing Response Completion 
(retest)

Content Construct
(hypothetical

rate rate and face 
preferences)

Brazier et al. (1996a) Elderly 380 – 99% > 90% Yes – Yes
(> 75 years old)

Brazier et al. (1993) General population 1980 – 83% > 95% – – Yes Yes
(16–74 years old)

Harper et al. (1997) COPD 142 – 91% 92% Yes – – Yes

Caperna and HIV 588 – 63% 91.8% – – – –
Matthews (1996)

Essink-Bot et al. (1995) Migraine 846 – 63% 90% – – Yes Yes

Humphreys et al. Limb-threatening 180 10 min (by – – – – – Yes
(1994) ischaemia interview)

Hurst et al. (1994) Rheumatoid arthritis 55 – – – – – – Yes

Hurst (1996) Rheumatoid arthritis 247 – 94.3% at baseline – Yes – – Yes

Hollingworth et al. Knee problem 102 – 89.2% 83.3% – – Yes Yes
(1996) at baseline at baseline

Norum and Angelsenb Gastric cancer 26 – – – – – – –
(1995)

Sculpherc (1993) Menorrhagia 200 – – – – – – –

a All used except Brazier et al. (1993). b Patients assigned to classification and scored by oncologists. c The VAS only
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Appendix 5

Supplementary data for chapter 7

Excluded articles (after review)
MEDLINE database

Author(s) Reason for exclusion from study

Scheela (1995) Review article

Lutz and Hallock (1995) No comparator- not an economic 
evaluation

Dougherty (1995) Model, ‘illustrative’ QALY data only

Wolf et al. (1995) No cost data (resource use only 
reported) – not an economic 
evaluation

Hujoel (1995) No cost data collected – not an 
economic evaluation

Lok (1995) No comparator (before and after 
study) – not an economic evaluation

Munro and Deprest (1995) No HSM measurement in study

Ennever and Lave (1995) Review article

Sweet (1995) No HSM measurement in study

Smith (1995) Modelling – QWB values and SF-36 
transformed from other studies

Merrick (1995) Review/modelling/methodology – 
not economic evaluation

Lepoff (1995) No comparator – not an economic 
evaluation

McGaughey et al. (1995) No HSM measurement in study

Kind and Sorenson No recognised HSM instrument in 
(1995) study

Magotti et al. (1995) QALY values are authors’ opinion

Morrison et al. (1995) Review article

Rho and Yoshikawa (1995) Modelling – QALY values ‘assumed’

Chouaid et al. (1995) QALY values are authors’ opinion

Other databases

Author(s) Reason for exclusion from study

Green (1995) Hypothetical CUA example

Byles et al. (1995) Modelling no QALY data actually 
collected or derived in study

Duffield et al. (1995) Not an economic evaluation – 
no comparator

van-Rijswijk (1995) Modelling – no data collected 
within study

Whittenburg Not an economic evaluation – no 
(1995) costing included

Irani et al. (1995) Modelling – no data collection on 
either costs or HSM

Sherman and Ryan (1995) No HSM measurement in study

Karlsson et al. (1995) Cost-effectiveness analysis

Daiker (1995) Review article

Chrystie et al. (1995) Not an economic evaluation – 
no comparator

Warren and Rozell (1995) Review article
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22 4573 COST-BENEFIT-ANALYS*

23 21,169 COST

24 17,842 BENEFIT

25 423,785 ANALY*

26 4666 COST BENEFIT ANALY*

27 4666 #22 or #26

28 1,486,389 LA = ‘ENGLISH’

29 4115 #27 and (LA = ‘ENGLISH’)

30 231,661 PY = ‘1995’

31 784 #29 and (PY = ‘1995’)

32 814 #21 or #31

33 689 #31 not #21

34 32,475 PT = ‘EDITORIAL’

35 56 #32 and (PT = ‘EDITORIAL’)

36 638 #33 not #35
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Search strategy contd

No. Records Request

37 109,154 PT = ‘LETTER’

38 90 #36 and (PT = ‘LETTER’)

39 548 #36 not #38

40 11,717 PT = ‘NEWS’

41 15 #39 and (PT = ‘NEWS’)

42 533 #39 not #41

43 63,618 PT = ‘CLINICAL-TRIAL’

*44 47 #42 and (PT = ‘CLINICAL-TRIAL’)
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