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Summary

Valuing health benefits: the development of a preference-based measure of health
for use in the economic evaluation of health care from the SF-36 Health Survey

by J.E.Brazier

The main aim of the research was to develop a preference-based measure of health from
the Short Form-36 (SF-36) Health Survey for valuing health-related quality ot life on a

0 to 1 scale 1n order to calculate Quality adjusted life years (QALYs).

Before undertaking the empirical work, reviews were undertaken of the justification
for the QALY approach, existing preference-based measures for deriving QALYs and

the rationale for looking at the SF-36.

The methods of the research were as follows. The SF-36 was reduced and simplified to
form a six dimensional health state classification (SF-6D) amenable to valuation. One

hundred and sixty five patients, health professionals, managers, and students valued a
sample of health states defined by the SF-6D using the visual analogue scale (VAS)
and standard gamble (SG) techniques to elicit preferences. There were 1,357 VAS and
1,037 SG health state valuations after adjustment and exclusions for major
inconsistencies. Models for predicting median and mean VAS and SG health state

values from the SF-6D were estimated from these data by multivariate techniques.

A set of additive models were selected on the basis of goodness of fit and parsimony.

More complex specifications did not improve the models. Initial applications of

algorithms based on these models to five data sets suggested this new preference-based

measure retained much of sensitivity of the SF-36 at the milder end of the of the illness

spectrum.

The preference-based algorithms can be used to transform SF-36 data collected in a

clinical trial (with costs) into information suitable for assessing the cost-effectiveness of

health care interventions. The adoption of these algorithms has the potential to

considerably extend the application of economic evaluation in health care.
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Overview

The main aim of the research reported in this thesis was to develop a preference based
measure of health from the Short Form-36 (SF-36) Health Survey for valuing health

related quality of life on a 0 to 1 scale in order to calculate Quality Adjusted Lite Years

(QALY3S).

Health Economists have long recognised that the main purpose of consuming health

care is to promote good health. Unique to health economics has been the development

of this notion of good health into the measure of a ‘year in full health’, which combines

length of life with health related quality of life. The most commonly used version of this
measure 1S the Quality Adjusted Lite Year (QALY). The number of QALYs 1s
calculated by multiplying a person’s life expectancy by the weight assigned to the health
related quality of life experienced in each period, ranging from 0 to 1.0, where O 1s
assigned to death and 1.0 to full health. This measure is used in cost-utility analysis,

where the cost-effectiveness of health care interventions 1s compared 1n terms of their

cost per QALY.

The thesis begins by examining the theoretical justification for using the QALY
measure and the reasons why it has been favoured by many health economists over
more conventional monetary measures. The QALY implies the following restrictions to
the individuals utility function: it excludes non-health benefits; the time preterence rate

for health is zero; the value of a health state is independent of the time spent in the state;
the value of a health state 1s independent of the health state(s) which went before it or

are expected to come after 1t and the individual has a constant attitude to risk. These
assumptions make the QALY a very versatile measure, and one which can be used in
decision tree analysis and markov modelling. They have been criticised in the literature

for misrepresenting preferences for health care, but there is little evidence regarding the

significance of the violations for decision making. The alternative measures of the

Healthy Year Equivalent and ex ante QALYs are more difficult and inflexible to apply

and a more complex and lengthy set of valuation tasks. These alternatives have involved
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major simplifications in their descriptions of the health scenarios of health care

Interventions.

There are currently five preference-based measures of health used to estimate QALYs,
namely: the Quality of Well-Being scale (QWB), Rosser’s disability/distress scale, the
Health Utility Index versions one, two and three (HUI-I, HUI-II, and HUI-III), the EQ-
5D (EuroQoL®), and the 15D. These were systematically reviewed against the criteria of
practicality, reliability, descriptive validity (content and construct validity), validity of
the preference weights, and empirical validity (against revealed, stated, and hypothetical
preferences). This review was undertaken using papers identitied by a systematic search
of the literature. The literature search found 163 papers on these instruments. Seventy

one of these papers were applications of the measures that provided the empirical

evidence.

The review found the EQ-5D to be the best preference based measure of health in adult
populations. This conclusion would have to be re-appraised when (Canadian) weights
become available for the HUI-III. In the UK, researchers are likely to continue to favour
the EQ-5D on the grounds that it has been more widely used in this country and there
are a set of algorithms obtained from a large representative survey of adults 1in the UK
using the time trade-off technique of preference elicitation. The dimensions of the EQ-
5D cover most dimensions of general health, but the three levels per dimension of health

would on the face of it seem too crude to detect smaller changes. There is little evidence
on descriptive validity. What 1s available suggests it can detect large difterences, though

there 1s evidence of its insensitivity.

There is a case for examining the potential for developing a larger and more sensitive
preference based measure of health than the EQ-5D. The question is whether the finer

differences described by a larger classification would be important in terms of

preferences.

The SF-36 health survey 1s a briet self-completed questionnaire which generates scores

across eight dimensions of health. The SF-36 1s an important measure of general health

Vill



and one of the most commonly used in clinical trials 1n the UK, the rest of Europe and
North America. The review of its use presented in chapter 4 found it to be practical in
terms of its ease of use, achieving high levels of response and completion, and to be
reliable. The strength of this measure lies in its descriptive validity, and 1n particular 1ts
sensttivity. Evidence was found of its greater sensitivity compared to the Rosser and the

EQ-5D at detecting milder conditions and at responding to health changes in some

groups of patients.

The SF-36 1s potentially a rich source of data for economic evaluation, but has only a
limited use 1n assessing cost-effectiveness because the scores are not based on
preferences. Dimension scores are computed by adding item responses together
assuming equal weighting. It is impossible to evaluate the relative cost-eftectiveness of
interventions when trade-offs must be made between dimensions of the SF-36, between
these dimensions and survival, and cost. SF-36 dimension scores could be incorporated
into the framework of a cost-consequences analysis, but this would be of limited help to
decision-makers given the difficulties of interpreting the scores. The incorporation of
preference values into SF-36 in order to be able to derive health state values for
calculating QALY's would considerably extend the application of cost-utility analysis in

health care.

Four approaches to incorporating preferences into the SF-36 were considered: to map
items of the SF-36 onto an existing preference based measure; to estimate exchange
rates for converting these scores into preference values; to construct vignettes from the
results of each trial and to value these using one of the preference elicitation techniques;
or to value a multi-dimensional scale based on the SF-36. The last approach has been

chosen since it would produce a measure based on preferences that can be used in more

than one economic evaluations, and the results can be used to inform resource allocation

decisions between programmes as well as within a patient group.

The chosen approach has three components. The first component is to reduce and
simplify the content of the SF-36 to form a multi-dimensional health state classification

suitable for valuation. The second part is to value a sample of health states defined by
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the classification. The third part is to estimate values or weights for multi-dimensional

classification from the sample of health states in order to be able to value all possible

health states defined by the classification.

The adaptation of the SF-36 for valuation was undertaken by a multi-disciplinary
research team based in Sheffield led by the author. At a series of meetings the team
collectively arrived at decisions based on the following judgement criteria: to avoid
duplication of items; to exclude positive items; and to use the views of patients, health
protessionals and members of the general public where available. The result was a six
dimensional classification called the Short-Form Six-Dimensional Health State
classification (SF-6D). The dimensions had between two and six levels. This
classification defines are a total of 9000 health states. All responders to the SF-36

questionnaire can be assigned to the SF-6D provided the 14 items used in the

classification have been completed.

A sample of 57 health states (excluding full health) were chosen for the valuation
survey. They were selected to provide a balance of states in terms of physical and
mental problems and severity. To ensure all health states were plausible, the selection
was limited to those which occurred in existing SF-36 data sets. These health states
were valued by a convenience sample of 165 patients, health professionals, health
managers, and students, who were asked to undertake three valuation tasks: ranking,
rating on a visual analogue scale, and valuation by standard gamble (SG). The patient

sub-sample valued eight health states in this way and the non-patients valued 12.

SG had been chosen as the main technique for eliciting preferences, since risk attitude

towards health status is incorporated through the elicitation of utility values under

conditions of uncertainty. Furthermore, an attraction of SG is that it mirrors elements of
medical decisions. On these grounds, SG was preferred to other choice based

techniques, such as Time trade-off (TTO).

A self-completed version of SG was selected on grounds of practicality. This version

has been found to be no worse than Visual analogue scale (VAS) or TTO in terms of



consistency and rehability. The SG question, however, had to be adapted for the

valuation of the milder states defined by the SF-6D. The VAS was primarily included to

familiarise the respondent with health state valuation.

The respondents to the survey were not a representative sample of any one group, but
nonetheless reflected a range of backgrounds and illness experiences. The quality of the
VAS and SG data in terms of the rates of completion and consistency compared
favourably with other surveys, though there was evidence of instability in the valuations

from the split test.

The 165 respondents provided 1,582 VAS ratings and 1,567 SG values for the 57 health
states. VAS data were adjusted by transforming the results onto a scale of 1.0 for health
state 111111 (1.e full health) and zcro for death. After this adjustment, and the
exclusions for major inconsistencies with the SF-6D classification, there were 1,357
VAS observations by 155 respondents. The main exclusions from the SG data were
those gambles with a non-fatal outcome reference state because these were found to

produce values that were inconsistent with those obtained from gambles with death as
the worse reference state. All patient respondents, who mainly undertook non-fatal
gambles, have therefore been excluded. This left 1,037 SG observations from 106

respondents.

There are practical benefits from being able to use VAS instead of SG to value health
states because 1t is easier to complete, more reliable, and results in lower respondent
confusion. There has also been considerable theoretical interest in the relationship
between these two. It was theretore decided to attempt to estimate the relationship

between VAS and SG at the individual and health state level.

SG values were found to exceed VAS ratings and the plot between the two had a
characteristic bowing outwards in a northward direction. The conventional explanation

for this relationship was that the difterence between VAS and SG is a persons (constant)
attitude to risk and a person who was risk averse would exhibit this concave

relationship. This would imply a power function. However, there was also evidence of a
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positive non-zero 1ntercept, lending support to the alternative Gambling effect
hypothesis. Furthermore, there are competing explanations for the concave power
function. At the individual level, a range of model specifications were found to fit the
data poorly, and there was evidence of non-normal residuals and heteroscedasticity. A
better relationship was found between VAS and SG for mean health state values, but the
parameters of the models were different to those found in other studies. There 1s
therefore no theoretical or empirical support for transforming VAS scores into SG
utilities at the aggregate or individual level. The implications for the research presented
in this thesis 1s that the modelling of health state values must be undertaken with actual

SG data rather than values extrapolated from the VAS data.

The aim of the multivariate analysis was to find the best models for predicting VAS and

SG values for health states defined by the SF-6D. Models were estimated for both mean
and median values of these variables owing to their skewed distribution. An additive
specification was used, with the dimension levels of the SF-6D entered as dummy
independent variables. For the median models, the unit of analysis was the 57 average

health state values and weighted least squares used as the technique of estimation. The
unit of analysis for the mean models was the individual valuations, since this made
better use of the data. A problem with a pooled panel data set is that observations are
not independent, thus violating one of the assumptions of ordinary least Square.
Therefore, a fixed-effects adjustment was made for between respondent variation and

this was found to substantially improve the fit of the model.

The additive specification was able to explain much of the variation, with adjusted R-
squareds of 0.96 for the VAS median, 0.68 for the VAS (individual) mean, 0.97 for the
SG median, and 0.49 the SG mean. The first three models passed the standard
diagnostic tests (normality of residuals, heteroscedasticity, and overall specification),

but the SG mean had problems in terms of non-normality in its residuals and
heterogeneity, though it passed in the general test of mis-specification. These problems

was not resolved by running the model on a logit transformation of the SG values.

Similar problems were encountered in the modelling of health state values for the EQ-
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SD from TTO data. It was reassuring to demonstrate the robustness of the parameter

estimates of all four models by a split sample test.

There was inconsistency between some coefficients of adjacent dimension levels with
the logical ordering of the scales of the SF-6D. This was probably due to multi-
collinearity between dimensions. It was necessary to merge some adjacent levels to
remove these inconsistencies, and this had the effect of reducing the size of the model.

The addition of interaction terms was not found to improve the fit of the model. More
complex specifications of between respondent variation at the individual level using a
multi-level modelling package improved the goodness of fit, but did not substantively

change the coefficients on the levels. Consistent additive versions of the models have

been selected to provide the algorithms for valuing the SF-6D.

The algorithms were applied to five patients SF-36 data sets: general population, elderly
women, chronic obstructive pulmonary disease, osteoarthritis of the knee, and hernia
repair. The primary purpose was to examine the extent to which the adaptation of the
SF-36 into the SF-6D and the further simplifications brought about by the modelling
(1.e. the merging of dimension levels) reduced the sensitivity of the original instrument
to health differences and changes. The results were examined in terms of the reliability,
descriptive validity, and empirical validity of the values generated from the SF-6D, and
a comparison was undertaken with the EQ-5D. The algorithms were also used to

undertake a cost-utility analysis using the results of a randomised clinical trial of

alternative treatments for inguinal hernia patients.

There was some evidence of a loss of sensitivity compared to the original SF-36
dimension scores, particularly in terms of responsiveness to health change. The loss was
partly a result of the scoring algorithm for deriving the single value, which pools the

changes across dimensions. The apparent reduction in responsiveness may reflect the

strength of peoples preferences for the overall change and not simply those changes that

occur for one or two of the dimensions.
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Despite the reduction in sensitivity, the SF-6D values has retained some of the
advantages of the SF-36 over the EQ-5D in terms of descriptive validity at the milder
end of the spectrum of illness. It was found, for example, that the SF-6D values were
able to detect perceived health changes in chronic obstructive pulmonary disease
(COPD) patients that was missed by the EQ-5D. There were too tew studies, however,
to be conclusive about the extent and generalisability of any advantage. The evidence on
empirical validity against stated preferences was also inconclusive, since it was limited

to own VAS ratings, which are subject to contextual effects.

Mean health state values have been calculated for the five patient data sets by the SF-6D
and EQ-5D. The values generated by these measures were found to rank the five groups
in the same order 1.e. the general population has the highest values, followed by hernia
repair, elderly female, COPD, and osteoarthritis of the knee. However, the size of the
health state values and the intervals between the mean health state values of the samples
were very different. This has important implications for predicting patient choice,
evaluating the cost-effectiveness between alternatives for the same patient groups by

cost-utility analysis, and for making cross-programme comparisons in terms of cost per

QALY.

The research has been successful in estimating a set of preference based algorithms for
valuing the SF-36. The application of the SG algorithm to the trial of treatments for
inguinal hernia demonstrated how the otherwise ambiguous SF-36 and cost results were

transtformed into information suitable for assessing the cost-effectiveness of health care

interventions. The primary purpose of this research has been achieved. The adoption of
the algorithms has the potential to considerably extend the application of economic

evaluation in health care. Furthermore, 1t provides an alternative to existing preference
based measures for estimating QALYs and it may prove to be more suitable in some

circumstances, particularly for milder conditions. There 1s considerable scope, however,
for further research to improve this new preference based measure by revising the

classification, undertaking larger valuation surveys and improving the econometric

modelling.
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Chapter 1

Introduction

1.1. Background

“Good health is one of man’s most precious assets. The desire to live, to be well, to

maintain full command over one’s faculties and to see one’s loved ones free from

disease, disability or premature death are amongst the most strongly rooted of all

human desires. = Fuchs (1966)

Health economists have long recognised that the main purpose of consuming health care
1s to promote good health (Feldstein, 1963; Fuchs, 1966; Culyer, 1971a; Grossman,
1972). Unique to health economics has been the development of this notion of good

health into the measure of a ‘year in full health’, which combines length of life with

health-related quality of life. The most commonly used version of this measure is the
Quality Adjusted Life Year (QALY), defined as ‘a measure of health outcome which
assigns to each period of time a weight, ranging from 0 to I, corresponding to the
health-related quality of life during that period, where a weight of 1 corresponds to
optimal health, and a weight of 0 corresponds to a health state judged to be equivalent
to death’ ( P.405 Gold et al., 1996). The number of QALYs is calculated by multiplying
a person’s life expectancy by the weight assigned to the health-related quality of life
experienced in each period. The health-related quality of life associated with hospital
renal dialysis, for example, may be assigned a weight or quality adjustment value of 0.8.

A 20 year period on renal dialysis 1s therefore 16 QALYs, which is assumed to be

equivalent to someone living for 16 years in full health. For more complex health
profiles, involving transitions between states of health, the QALY score is calculated by
summing the product of the time spent in each state and their quality adjustment value

(on a zero to 1.0 scale).

There are two components to the process of estimating the quality adjustment value.

The first i1s to describe a person’s state of health and the second is to value that



description. A common approach to estimating the quality value is to administer a
standardised questionnaires 1n a clinical trial to patients to describe their general state of
health at various points 1n time. These questionnaires come with a set of ‘off-the-shelf’
preference weights from a valuation survey, usually of the general population, using one
of a number of preference elicitation techniques. There are currently five of these

preference-based measures of health, each with a different selection of dimensions and

items for describing health. These measures are intended to be general and relevant to

all medical conditions.

The QALY has been used to compare the cost-effectiveness of health care interventions
in terms of their marginal cost per QALY gained within and between disease groups
(Wilhams, 1985; Torrance and Zipursky, 1984; Kaplan and Bush, 1982). Such
information 1s potentially useful in assisting purchasers of health care to obtain the

maximum health gain from any given budget.

The preterence-based measures used to derive the quality adjustment value have been
criticised for their descriptions being too insensitive or irrelevant to the health
experiences of the patients (Donaldson et al., 1988; Laupacis, 1990; Carr-Hill and
Morris, 1991; Revicki and Kaplan, 1993; Brazier et al., 1993; Katz et al., 1994). There
1S a reluctance on the part of many clinical researchers to use these QALY instruments
in clinical trials (Drummond and Davies, 1991). These measures have only been used in
a very limited way in clinical trials of new health technologies (Backhouse et al., 1992),

and are not sufficiently employed to provide an up-to-date assessment of the cost-

effectiveness of interventions.

By contrast, non preference-based measures of health status such as the Short Form-36
(SF-36) Health Survey or the Sickness Impact Profile, tend to be more highly regarded
amongst clinical researchers in terms of their relevance and sensitivity (Bowling, 1991;
Wilkin et al., 1992; McDowell and Newell,1987). These measures have become used
extensively in clinical trials and are an important source of qualitative data regarding the

benefits of health care. Some health economists have attempted to use them in economic

evaluations alongside clinical trials in order to conduct cost-consequences analysis (e.g.



Buxton et al., 1985; Nicholl et al.,1992). However, the use of such health measures in

economic evaluation has been criticised by economists, largely because they do not
explicitly incorporate preferences (Culyer, 1978; Williams, 1992; Johannesson et al.,

1996) and because they are of limited usefulness in economic evaluation (Brazier,1995).

1.2 Aims

The main purpose of the research reported in this thesis is to develop a way of
incorporating preferences into the Short Form-36 (SF-36) Health Survey, one of the
most commonly used measures of health status, in order that it can be employed to
estimate the quality adjuster for calculating QALYs. Within this overall aim, there are a

number of specific objectives to be addressed in the thesis:

e to 1dentify the key methodological issues in adapting health measures for use in

economic appraisal,

e to change the SF-36 to make it amenable to valuation,

e to undertake a survey to elicit preferences for health states defined by the SF-36,

e to select and apply the appropriate econometric techniques for estimating an

algorithm for valuing the SF-36, and

e to determine the extent to which the changes to the SF-36 has reduced the sensitivity

of the original instrument to health differences and changes.

1.3 Structure and content of thesis

The research reported in the thesis is based on the application of the QALY approach to

valuing health care benefits for economic evaluation and hence it is important to
establish the economic foundation of this approach. Chapter 2 therefore begins by

examining the reasons for not using the more conventional monetary measures of the



benefits (of health care) more commonly used in other areas of economics. The chapter
then outlines the key features of the QALY, including its focus on health benefits, the
assumptions i1t makes about people’s preferences and its use in informing public
decisions. The chapter also addresses the criticisms of the QALY approach, the recently

proposed alternative of Healthy Year Equivalents and the reasons for deciding to use the

QALY approach to valuing the SF-36.

An 1mmportant justification for this research is the limitation of existing methods for
estimating the quality adjustment value. Chapter 3 reviews existing methods. It begins
by presenting the different methods for estimating the quality value, and the advantages
of preference-based measures using standardised questionnaires (for obtaining the
descriptive data about health-related quality of life) over the use of condition-specific
scenarios, or direct utility assessment. This i1s followed by a review of techniques for
eliciting people’s preferences. This section provides an important input into the design
of the valuation survey presented later in the thesis. The next section presents a
systematic review of the five preference-based health measures used to derive the
quality adjuster: the Quality of Well-Being scale, Rosser’s Disability and Distress scale,
the Health Utility Index versions one two and three (HUI-I, HUI-II and HUI-III), the
EQ-5D (formerly the Euroqol) and the 15D. This section includes a detailed description
of the instruments and a review against the criteria of practicality, reliability, descriptive
validity, appropriateness of the valuation of the instrument and the properties of the
scores derived from the instrument in terms of empirical validity. This review of
existing instruments reveals their strengths and weaknesses, and the rationale for

considering other measures of health, such as the SF-36.

Chapter 4 presents a critical overview of the subject of the thesis, the SF-36 health
survey. A description of this health measure is followed by a section outlining the case
for using it in economic evaluation by reviewing the evidence for its reliability and
descriptive validity, including its apparent sensitivity to more mild health problems. The
chapter then sets out the economic criticisms of the SF-36 and the limited circumstances

in which it can be used to assess the cost-effectiveness of alternative interventions. The



final section examines how the SF-36 might be adapted to estimate a quality adjustment

value.

The remainder of the thesis (Chapters 5 to 10) reports on the empirical research. Chapter
5 presents the detailed methods of the research and the reasoning behind the key
methodological decisions. The chapter begins by describing the process of adapting the
SF-36, the reasons for the decisions taken by a multidisciplinary team, and the resulting
classification. This 1s followed by a detailed discussion of the survey undertaken to
obtain values for the SF-36 and the methods for estimating the preference weights using

econometric methods.

The results of the valuation survey are reported in Chapter 6. These include a detailed
examination of the completeness, reliability, and consistency of the data. The results of
the survey are presented in the form of descriptive statistics and distributions. The
remainder of the chapter considers the implications of the skewed distributions of the
valuations for subsequent analyses, including the econometric modelling for estimating

preference weights.

For reasons set out in this thesis, the two preference elicitation techniques used in the
valuation survey were visual analogue scale rating and standard gamble. There has been
an 1mportant debate about the use of the simpler VAS technique to value health
descriptions and the appropriateness of transforming its results into standard gamble
values using a statistical model. In Chapter 7, such transformations are estimated from

the data collected in this survey and the results used to examine the validity of this

approach.

Chapter 8 presents the main econometric analyses of the valuation data to estimate the
algorithm for deriving preference weights for the SF-36. It includes a detailed
discussion of the dependent variable, model specification, and estimation techniques

(including the application of multilevel modelling techniques). Each model is rigorously

examined in terms of its performance against the standard econometric tests.



Chapter 9 examines the extent to which the adaptation of the SF-36 for valuation using
the preference elicitation techniques and the further simplifications brought about by the
econometric modelling have reduced or eliminated the extra sensitivity of the original
instrument. This 1s one of the ways of judging the success of this research. The criteria
used in Chapter 3 to review the five preference-based measures are put to use on this
new measure. The algorithms for deriving quality values are applied to five patient data
sets. The quality values are also used to perform a cost per QALY analysis of alternative

procedures for hernia repair from SF-36 data.

The final chapter 1s concerned with highlighting the contributions of the research to the

theory, methodology and application of economic evaluation to health care and

identifying the need for further research.



Chapter 2

Justification of the QALY measure

It 1s generally agreed in economics that it is not possible directly to measure utility in
cardinal units (Deaton and Muellbauer, 1980). Economists have instead attempted to
measure utility indirectly using monetary units and have developed the concepts of
willingness to pay or willingness to accept in order to value intangible benefits. This
approach has been widely used 1n transport and environmental economics but has been
less popular 1n health economics. The QALY has been developed in health economics
as an alternative measure of benefit to monetary units. A development unique to the
sub-discipline. This chapter reviews the justification for using the QALY approach to

value health care benefits.

The chapter is divided into seven sections. The first section defines two important
concepts used in this thesis: health and utility. It 1s important to clarify these terms since
a large part of this thesis is concerned with the relationship between them. Section two
reviews the use of conventional monetary methods for benefit valuation, including
revealed and stated preference methods, and the problems of using them in valuing the
benefits of health care. The third section introduces the reader to the QALY, what 1t
implies for the nature of preferences over health and the different approaches to deriving
QALY values. This is not intended to be a critical review, but a simple description of
the key features of the basic QALY. Sections four and five critically review these
features. Section four examines the case for focusing on the health attributes of a

person’s utility function in health care to the neglect of its other arguments. Section five

reviews the arguments for and against the other restrictions to the form of the utility

function implied by the QALY. This section also examines the relative merits of two
alternative measures of health, the Healthy Year Equivalents and the ex ante QALY
(based on health scenarios), and why the QALY continues to be preferred by many
health economists for measuring benefits in economic evaluation. Section six examines
the use of the QALY measure to inform public decisions, and why health is afforded a

special status in publicly-funded health care systems. It examines the economic case for



government intervention in health care, and the ‘extra welfare’ arguments that have been
put forward by Culyer and others in defence of QALYs. The chapter concludes by
arguing that there continues to be a strong case for using the QALY as a measure of

benetit 1n health care.

2.1 Defining health and utility

The term utility has a number of different meanings in economics (Richardson, 1994).
[t 1s used 1n this thesis to refer to how desirable an individual finds one commodity or
characteristics of a commodity compared to another. Economists generally agree that
utility cannot be measured directly on a cardinal scale (Gravelle and Rees, 1981) but it
1s claimed there are ways of obtaining values which reflect it using measures such as

willingness to pay or the QALY.

There are also differences in meaning attributed to the term health, and in particular its

scope. Some health economists prefer a narrow, medical view of health (Evans and
Wolfson, 1980; Donaldson, 1993). Take for example the decision by Evans and
Woltson (1980) to: “... follow the lead of efficiency researchers, and conceptualise
health status for inclusion within the utility function in its narrow, negative, but more or
less objectively measurable form” (P. 16).This narrow view contrasts with the well
known World Health Organisation definition of health as a “State of complete physical,
mental and social well-being and not merely the absence of disease” (WHO, 1948). A
criticism of the WHO definition has been that it is indistinguishable from the concept of

utility (Evans and Wolfson, 1980). Whilst acknowledging the definition is both broad
and ambitious, it has been very influential in the development of health status measures

(Ware, 1987).

Health status measures over the last twenty years have encompassed multiple

dimensions, and included more than simply the absence of disease and the associated
clinical symptoms. These measures include those concepts which lay people themselves
regard as part of their health-related quality of life (e.g. Hunt et al., 1986; Bergner et

al.,1981) and hence dimensions such as role and social functioning, leisure activities,



energy and mood, as well as the more conventional domains of physical functioning and

pain. It 1s this broader definition of health which is used in this thesis, and underlies the

SF-36 (See Chapter 4).

2.2 Monetary measures of benefit

2.2.1 Theoretical basis

The amount an individual consumer 1s willing and able to pay was first suggested as an
indicator of utility by Dupuit (1844) and was subsequently developed by Marshall
(1890). A ‘Marshallian’ demand curve (1890) indicates the maximum a consumer is
willing and able to pay for a good or service and therefore the area under the curve

represents the value of a good to the consumer, known as consumer surplus.

Hicks (1939, 1941) showed that a Marshallian demand curve reflects the twin effects of
a price change, namely an income effect and a substitution effect. In Hicks’s
reformulation the value of a change in the quantity (or price) of a good is the budget
change which would restore an individual to his/her initial utility level, called the
compensating variation (CV). CV represents the amount of money the individual is
willing to pay in the case of a gain, and the amount he/she 1s willing to accept for a
loss. An alternative measure 1s the equivalent vatriation, which is the budget change that
would move the consumer to the new utility level after the change. This 1s the amount of
money a consumer is willing to accept instead of a gain, and the amount he/she is

willing to pay to avoid a loss. The CV of a price increase from p, to p, becomes the EV

of a price decrease from p, to p,. The consumer surplus (CS) is an approximation for

these two measures for given change, but is easier to observe than either CV or EV.

CV and EV are well established in theory as measures for estimating the value to the

individual of goods and services, whether or not the commodities are traded. One is not
preferred to the other on theoretical grounds, since they only differ in terms of whether

the initial or final state is taken as the point of reference. Both measures are regarded as



superior to CS. However, CS can be a good proxy for CV or EV, where it has been
argued that for small changes it makes little practical difference (Willig,1976). Most
applied work using data from market transactions measures the CS, since this, unlike
theoretical compensations, can be observed (Friedman, 1984). The problem for

economists has been the practical difficulties of measuring any of them.

2.2.2 Monetary valuation in practice

Revealed Preferences

Traditionally economists have favoured estimating monetary valuations from the
preferences revealed by consumer behaviour (Kroes and Sheldon, 1988). Actual
decisions are thought to provide a more valid indicator of consumer preferences than
simply asking someone what he/she would do in a stated preference questionnaire. The
application ot the revealed preferences (RP) approach is, however, often limited by the
absence of suitable data for undertaking econometric analysis. Typically, there are an
insutficient number of independent observations with adequate variation in order to

estimate a model across all variables of interest (Kroes and Sheldon, 1988).

RP methods are also not appropriate in the health care field for a number of more
fundamental and well-documented reasons (Arrow, 1963; Culyer, 1971a; Mooney,
1986). They require the outcomes of each alternative option to be perfectly known to the
consumer. In health care, the consumer is often ignorant of what alternative treatments
exist, and he/she tends to have a very poor understanding of the likely effect of
treatment upon their health (McGuire et al., 1988; Donaldson and Gerard, 1993). This
ignorance is an important reason for seeking medical advice, since doctors are assumed
to be better informed. The doctor therefore acts as the patient’s agent in the
consumption of health care. Furthermore, the patient cannot be sure that the doctor is

acting in his/her best interests (i.e. is a perfect agent) and has taken due account of
his/her preferences. To compound this problem further, the consumer rarely pays the

full market price for health care at the point of consumption since he/she usually has

medical insurance or there is some form of Government funding (Donaldson and
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Gerrard, 1993). For these reasons, it cannot be assumed in health care that a consumer’s

expenditure patterns accurately reveal his/her preferences.

Stated Preferences
Difficulties with RP methods have led to the adoption of a range of techniques under the

broad heading of ‘stated preference’ (SP) methods or contingent valuation. These
methods ask respondents to express their preferences for a hypothetical set of
alternatives. The consumer is asked in the case of CV, for example, the maximum
he/she would be willing-to-pay (WTP) for a gain, but there is no formal transaction at
the time of questioning. Researchers in health care and other fields have tended to prefer
to use WTP rather than willingness to accept (see Donaldson, 1996 for a review of the

arguments).

The advantages of using stated preferences rather than revealed preferences stem from
the control it gives the researcher to explore the specific situations he/she wishes to
value. The researcher can exclude the extraneous factors found in real life, and focus on
the key variables. SP has been widely used by economists working in the areas of
transport (Bates, 1988) and the environment (Swallow et al., 1992; Opaluch et al., 1993;
Adomowicz et al., 1994), as well as in market research (Cattin and Wittinck, 1982). In
health care, SP methods have the potential advantage of being able to obtain the
preferences of the patient rather than the doctor. Donaldson (1993) was able to locate 24
studies in the health economics literature using WTP methods in health care. WP
continues to be advocated by many health economists (Tolley et al.,1994) and its use
has recently been revived in the UK by Donaldson and colleagues (see for example
Donaldson et al., 1995a & b, 1997). They have argued that one of its advantages 1s that
it can be used to value all the benefits of health care interventions rather than just health,

whether from the perspective of the patient considering different options for treatment

or the citizen contemplating treatments for different people (interpersonal comparisons
are examined below). WTP allows the benefits of health care to extend beyond simply

health to such things as re-assurance from information and satisfaction with the

processes of care (Donaldson, 1993; Mooney and Lange, 1993).
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The obvious criticisms of SP methods stem from the problem of validating the
responses of subjects to hypothetical choices. A person considering a hypothetical and
often remote prospect may not be able or indeed willing to give an accurate indication
of his/her actual preferences. One problem is the risk of strategic behaviour where the

respondent alters his/her response in order to promote their interests. In health care, a
patient might exaggerate the amount he/she claims he/she would be WTP for a

treatment in order to increase the likelihood of the service being provided.

There are also concerns with the ability of SP questions to elicit preferences, even from
honest respondents, for different amounts or components of a good. It has been argued
that the amount a person is WTP may not be sensitive to the amount of the good being
considered. It has been suggested, for example, that respondents experience a ‘warm
glow’ effect from expressing a WTP for a public good regardless of the size of the
benefit. This results in the widely observed part-whole bias problem, where the summed
amounts an individual is prepared to pay for the components of a commodity exceed the
amount he/she would pay for the commodity as a whole. In a telephone poll in which

Toronto residents were asked to state their WTP for the preservation of fish stocks,
Kahneman and Knetch (1992) found that the median WTP for “all lakes’ in the province
was only slightly higher than for a small proportion of lakes. There 1s, however, some
dispute in the literature as to whether part-whole bias is a genuine problem or simply the
result of a misspecification of the good (Mitchell and Carson, 1989). To address this
concern, Bateman et al. (1997) tested for the existance of part whole bias by asking

students to consider how much they would pay for vouchers for parts of a meal at a

restaurant compared to the whole. They found evidence for a significant part-whole bias

eftect.

The extent of part-whole bias in health care is unknown, but there is evidence from a
number of studies to suggest it could exist. In a study of WTP for safety measures to
reduce the risk of injury, the amount respondents were WTP was found to be insensitive
to the size of risk reduction and to changes in the severity of injuries (Jones-Lee et al.,
1993). A recent clinical trial of patients with chronic obstructive pulmonary disease

(COPD) found WTP to be less sensitive to health change than scores of a health status
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questionnaire (O’Brien and Viramontes, 1994). These results may also have been the
consequence of the limited amount of disposable income available to many patients,
particularly in an elderly and severely disabled group such as COPD patients, which

gives them little scope to express strength of preference.

[n the health care context, people may not be accustomed to paying the full price for
medical services at the point of use. This may have implications for the validity of their
responses, and lead to problems such as part-whole bias. It may also have implications
for the number of useable response. Recently published studies using willingness to pay
in health care have reported useable response rates return of 58% in a study of patients
on a waiting list for gallbladder surgery (Donaldson and Shackley, 1997), 55% in
women attending a bone mineral measurement service (Donaldson et al., 1997), and
69% amongst women booking at a Maternity Unit (Donaldson et al., 1995). These
compare, for example, with rates in excess of 80% in six out of seven studies using the
EQ-5D and EQ-6D alongside numerous other health measures (See review in Chapter 3)
The lower rates achieved with WTP was from non-return, non- completion of returned

questionnaires, and °‘protest’ responses. Lower response rates may reduce the

representativeness of the answers and increase the sample size required to establish the

significance of differences.

2.2.3 Interpersonal comparisons of utility

For economic evaluation it 1s necessary to derive aggregate values of benefit and hence

make interpersonal comparisons of utility. CV and EV were developed for assessing the
utility consequences for an individual of a change. The aggregation of benefits across

individuals involves normative judgements. 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 1t makes at least one person a 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

13



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 1f the WTP by the gainers exceeds the amount the losers are willing to accept, 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'. It

therefore provides an argument for using stated WTP and willingness to accept (WTA)

data 1n an economic evaluation.

A criticism of the compensation test has been the distributional implications of using
aggregate WTP. It could lead to a reallocation of resources to projects favoured by the
rich, since they would be expected to have a lower marginal utility per pound than the
poor (given a diminishing MU per pound), and hence be willing and able to offer more
money or seek more compensation for any given change. In principle, however, it
should be possible to diagnose ability to pay problems and correct for them using
distributional weights (Friedman, 1984). Donaldson (1995) has advocated a more
explicit approach of WTP results being broken down by income group. This will
reveal whether income alters the relative benefit of different projects and to make
adjustments as appropriate. These solutions are dependent on a sufficient number
responding to the survey in each income group, particularly in the poorer income group

where response rates tend to be lower 1n surveys.

There 1s more fundamental concern about whether it is appropriate to base social
valuations of public goods on utility (Sen, 1979). Welfare economics conventionally

assumes that the value of goods or services, private or public, stems from the
individual’s own assessment of utility. This is a value judgement whose ethical basis for

making social judgements, such as resource allocation in health care, has been

questioned by some economists (Sen, 1982; Culyer and Wagstaff, 1993). As will be

' Skitovsky has pointed to a paradoxical result where it is possible for a given state ‘x’ to be superior to
state ‘y’ using the Kaldor-Hicks test, and yet once ‘X’ has been attained for it to be possible to show ‘y’ is
superior. It arises from differences between the measures of compensation and equivalent variation, and
the larger the changes associated with a course of action for individuals, the higher the chance of this
ambiguity arising (Friedman, 1984). There is little in the literature on the practical relevance of this
problem and none in health care. Changes in resource allocation in health care often have major
implications for individuals (e.g. hip replacements, transplant surgery) and hence there must be a risk of it
occurring.
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argued later in this Chapter, there is a case for focusing public resource allocation

decisions on the characteristics of people, such as their health, rather than on their

utility.

2.2.4 A summary of the case against monetary measures

It is stated preferences rather than those revealed from actual decisions which are used

to derive monetary valuations of the benefits of health care. This raises questions about
the validity of responses to hypothetical questions: individuals may behave strategically,
or be prone to problems such as part whole bias. There is also some evidence of lower

responses compared to health questionnaires such as the EQ-5D. Of more concern in the
health economics literature has been the distributional implications of using willingness
to pay (Brooks, 1995). Finally, 1t could be argued that to focus money detracts from the
main objective of a publicly-funded health care system of promoting health (see next
section). For one or more of these reasons, many health economists have preferred to

use non-monetary measures of benefit (Brooks, 1995; Culyer, 1989; Feeny and

Torrance, 1989), such as the QALY.

2.3 The QALY

The basic QALY measure of a year in full health contains two elements. The first ts a

value or utility score for states of health between zero and one, where zero 1s death and
one is full health (Torrance, 1986). The second is the length of time a person spends in

each state of health. The simplest application of the measure would be a chronic

condition with a single health state where the total number of QALYs is the product of

the value of the state and the number of years in the state. The QALY 1s defined by a

bivariate utility function as follows (Pliskin et al., 1980; Miyomoto and Eraker, 1985) :

u@Q hD=vVQxI (1)

Where Q is a chronic state of health, V(Q) 1s the value of that health state and T is

survival in years. For a more complex and realistic lifetime profile of differing health
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states, the QALY measure 1s calculated as the sum of the health state values U (q;) at

cach time period 1.e.

T
U@Qp)=t2U;(qy) (2)

1=1

Where t is the period of time (usually in years or proportions of a year to calculate

QALY 5s) 1n each health state (q; )

The QALY measure implies the following assumptions about the individual’s utility
function :

1) All non-health benefits from health care have a value ot zero.

2) The time preference rate for health 1s zero”.

3) The value of a health state is independent of the time spent in the state.
4) The value of a health state is independent of the health state(s) which went before it
or are expected to come after it.

5) The individual 1s risk neutral.

These assumptions make the QALY a very versatile measure, and one which can be
used in decision tree analysis and the application of markov models (Weinstein et al.,
1980). However, they are very restrictive and have been criticised in the literature for
misrepresenting an individual’s preferences for health care (Gafni et al., 1993). (The

cases for and against these assumptions are examined in the next three sections of this

chapter).

There are three methods for deriving the quality adjustment or health state value for
calculating QALYs. The first method assigns a group of patients to a standardised
classification of health, usually by asking the patients to complete a questionnaire on

their health, and a value is derived for their health state from a set of off-the-shelf

? It has been recommended by some health economists that QALY are adjusted for time preference using
standard discounting procedures (Wilhams, 1985; Gudex, 1986). This assumes a constant rate of time
preference. Johannesson et al. (1993) have argued this is not valid for the QALY model.
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preference weights. There are five of these preference-based measures of health (see
Chapter 5). The weights would have been obtained by asking a separate group of
respondents, such as another group of patients or members of the general population, to
value the health states described by the classification using preference elicitation
techniques. The most commonly used techniques for eliciting preferences are the visual
analogue or rating scale (VAS), magnitude estimation (ME), standard gamble (SG),

time trade-off (TTO) (Torrance, 1986) and person trade-off (PTO) (Nord, 1993). These
are briefly described in Table 2.1 (reproduced from Torrance, 1986).

The second method 1s to develop bespoke descriptions or vignettes of the health states

experienced by patients receiving different interventions and value these using one of
the preterence elicitation techniques. These vignettes can be based on interviews with
patients (e.g. Cook et al., 1994). The third i1s to ask patients to value their own state of
health. (The advantages and disadvantages of these different methods for deriving health

state values are reviewed in Chapter 3. The elicitation techniques are reviewed in

Chapter 5.)

2.4 Health as the main source of benefit from health care for the individual

2.4.1 Health 1in consumer theory
Consumer theory is concerned with predicting consumer choice between bundles of
commodities given a set of axioms (Deaton and Muellbauer, 1980). It assumes the

consumer has perfect information about all commodities in his/her choice set, including

health care, and seeks to maximise utility subject to his/her budget constraint. The

utility function of such a person, individual A, can be expressed as:

U = Ujp (X4 XZA)": HC,) (3)

where X,... X, are the list of commodities available in the choice set, and health care

(HC,) is treated as another commodity.
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Conventional theory assumes the consumer obtains utility directly from goods and
services. This 1s a very restrictive view of consumption since it does not consider why a
consumer prefers one bundle of goods to another, except in terms of ‘taste’. Lancaster’s
important contribution to theory was to argue that we consume commodities for their
characteristics (Lancaster, 1966, 1971). As Lancaster (1966) argues: “Utility or
preference orderings are assumed to rank collections of characteristics and only to rank
collections of goods indirectly through the characteristics that they possess” (p. 133).
Many goods will have multiple characteristics, thus for example a car has speed,
comfort, aesthetic properties, sex appeal and so forth. These are the determinants of the
value of a car to a consumer. Similarly, it could be argued health care i1s not consumed
for its own sake, but for its attributes. 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.

Lancaster was able to show how the characteristics of goods approach can be
incorporated into conventional consumer theory by assuming consumers seek to
maximise a utility function with the characteristics of commodities as its arguments.
The budget constraint continues to be expressed in terms of commodities, but in order to
provide a link with the utility function, a second set of constraints 1s added to represent

the ‘consumption technology’ of the relationship between characteristics and

commodities:

Cj= Cj (Xl,.., Xn, hc) (4)

where ¢; is a vector of characteristics of goods, including health care (h,).

Health has been seen by some health economists as a ‘Lancastrian’ characteristic of

health care, as it is for many other commodities, such as seat belts, fresh fruit and in a
negative sense, smoking (McGuire et al., 1988; Ryan 1992b). However, this is an

oversimplification since as Wolfson and Evans (1980) have argued: “This (health
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status)..is not just a particular case of the Lancastrian or characteristics approach to
consumer behaviour. Health status is not a characteristic of a commodity, but of a
person (or group)” (first parentheses by author) (p.14). This may seem a little pedantic,
but it is an important distinction. Health status cannot be traded either directly as a
commodity or indirectly as a characteristic of a commodity. Health 1s a charactenistic of
a person. Furthermore, as Sen (1979) pointed out, the characteristics of a good or
service on their own do not tell us what the good or service could do for the individual

person since this will depend on the characteristics of the person.

Becker’s household production approach to consumption has more direct relevance to
understanding the relationship between health and health care (Becker, 1962). Grossman
applied Becker’s model to the demand for health by making health a characteristic or

‘fundamental commodity’, but also distinguishing between investment as well as
consumption benefits. The investment model treats health status as a durable capital
stock yielding healthy days for the individual (Grossman, 1972). The individual is then
assumed to maximise a life-time utility function which includes healthy days as an

argument in its own right, and via also its impact on earnings.

Grossman’s model has attracted considerable attention in the health economics literature
(Wagstaff, 1991). It has been important because it has demonstrated how the demand
for health care is derived from the demand for health. It also recognises health 1s a
characteristic of people rather than of commodities. Health status has thus been
incorporated into economic theory, and is no longer seen solely as the province of other
disciplines, such as epidemiology. However, the model can be crticised for the
unreality of its assumptions about the availability of information to consumers regarding

the marginal efficiencies of current and future investment in health via different health

care inputs (McGuire et al., 1988).

Another theoretical development looking at the reasons for consuming commodities was

put forward by Sen (1979). He has proposed a chain running from goods to utility
(Figure 2.1). On the left hand side, the sequence starts with goods (e.g. a bicycle)

followed by Lancaster’s notion of the charactenistics of goods (e.g. transportation).
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Consumer theory would conventionally proceed from here straight to utility, but Sen has
added the intervening category of functionings (such as the ability to move in the
bicycle example), which are characteristics of people. Culyer (1989a) has constructed a

chain running from health care to utility with attributes of health as the person’s

characteristics (Figure 2.1).

Figure 2.1: The chain from goods to utility

Commlodities People
|
. . [ [ iy
Bicycle Transportation Ability to move
Utility
Health Timeliness, clinical Being reassured, Utility
Care efficiency, readmission being able to feed
rate etc. oneself, able to

earn one’s living.
Sources: Sen (1979), Culyer (1989a).

Sen’s model can be specified more formally in the partial equilibrium space of the
function “good health”. Pereira (1989) has specified it as follows: X, is the vector of
commodities possessed by individual A, C(*) is a function for converting X, into
characteristics, f, (*) is a production possibility function transforming characteristics
into functionings, and F, the full set of production functions f,. Any one of the
production functions may be chosen by individual A and this i1s what Sen calls the

capabilities set. A vector of health states can theretore be given by h,, where:

hy =15 (C (X)) (5)

The well-being of person A can be seen as a value function containing the vector h,, as

follows:
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V=V, (fh (C(XA))) (6)

The value of health status h, could be measured in terms of QALYs. Buckingham
(1993, 1995) has suggested that QALY can be justified in terms of a utility function

which includes years in full health as a numeraire:

UA = f(HAa LA: PA& WA) (7)

where the utility of individual A is a function of his/her health status (H,), length of life
(L) or probability of death (P), and expenditure on other goods or characteristics (W). A
WP approach to valuing health would involve asking people the change in W required
to compensate them for a change in H. Buckingham (1993, 1995) and Richardson
(1994) have argued that other arguments of this function could be used as the numeraire,
and 1n the context of health care, length of life might be more appropriate than W. They
point out that all numeraires have problems as measures of strength of preference:
wealth will be ‘contaminated’ by ability to pay, length of life by time preference and
probability of immediate death by attitudes to risk. There is, they claim, no reason a

priori for preterring one to the other.

2.4.2 Health as the main benefit of health care

The focus in health economics has been on the health benefits of health care to the
exclusion of non-health benefits. This position has attracted criticism for being too
narrow as a representation of individual utility functions (Mooney, 1994; Donaldson,
1993 and Ryan, 1992a). Ryan (1992a), for example, cited the work of a sociologist
(Fitzpatrick, 1991) who found the following to be important to patient satisfaction in
health services: “humanness, informativeness, overall quality, competence,
bureaucracy, illness, cost, facilities, outcome, continuity and attention to psychological

problems” (p.8). Donaldson (1993) has highlighted such things as dignity and

autonomy in relation to long-term care and community services.
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The importance of excluding non-health outcomes partly depends on how health is
defined. Physical limitations and pain from, for example, surgery, would be included in
most definitions of health. As would the psychological consequences of surgery (see
review in Chapter 3). Even humanness, autonomy and dignity have been included in
some measures of health (Wilkin et al., 1992) though not the preference-based measures
of health. However, some of the benefits found by Fitzpatrick (1991) may not be

incorporated 1nto a measure of health.

The exclusion of non-health benefits from the measure intended to reflect individual
preferences can only be justified empirically. Existing evidence suggests that non-health
benefits can be valued. Ryan (1992b) has found that people value the benefits of invitro
tertilisation, for example, despite the lack of any direct health benefits. While Mooney
and Lange (1993) found evidence from a WTP study that women value the information

about an hereditary renal disorder, or whether or not they were going to terminate their

pregnancy. However, these two studies were looking at comparatively peripheral
activities and not the core services provided by most health authorities. Specifically,

they have not addressed whether individuals would be willing to sacrifice health status
in order to obtain, for example, a more convenient or friendly service. This is an
important 1ssue that requires empirical research. Should the evidence suggest that
individuals are prepared to make such a trade-off, then another solution would be to

value the non-health benefits in terms of QALYSs.

2.5 The theoretical basis of the QALY model

It has been argued by some economists that the theoretical foundation for using years in

full health to measure utility lies in expected utility theory (EUT) and this has resulted
in a technical literature setting out the axiomatic basis for the QALY model of

individual preferences (Pliskin et al., 1980; Miyamoto and Eraker; 1985).
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2.5.1 Expected utility theory and the axiomatic basis of the QALY model

[t was originally Bernoull: (1738) 1n the eighteenth century who argued people seek to
maximise their expected utility from uncertain prospects rather than the expected value.
It took more then two centuries before the axiomatic basis of this theorem was first
developed by Von Neumann and Morgenstern (1944). They were able to show how an
individual obeying a set of axioms would be an expected utility maximiser, and
subsequent analysis has led to the identification of three essential axioms: ordering
(completeness, transitivity and reflexivity over all prospects), continuity and
independence (Darnell, 1992). As Machina (1982) comments in a review of expected
utility theory (EUT), “It became generally recognised that expected utility theory
depended crucially on the empirical validity of the so-called ‘independence’ axiom”

(P.277-278). This axiom implies an individual’s utility function is linear in the

probabilities of the outcomes (1.e. EU = ZU (X,) P; where Z P, = 1).

The attraction of EUT i1n the health care context is that most medical decisions involve
uncertainty. Even the most routine of interventions have a risk of negative outcomes,
with fatal outcomes in the case of surgery (O’Brien, 1986). The independence axiom of
EUT 1s extremely useful analytically since it 1s able to break down complex medical
decision problems into manageable components. It allows each outcome to be valued
separately, and then an expected utility to be calculated by summing the products of
each outcome and their probability, since the outcomes are assumed to be independent

of one another. This avoids having to ask patients to value an entire prognosis of

outcomes and probabilities at once. A further advantage is the applicability of the

health state valuations to other interventions.

The link between EUT and the QALY model was first made by Pliskin et al., (1980)
who identified three additional conditions which must hold for the QALY to be a valid
cardinal measure of utility: mutual utility independence between life years and health
status (assumed to be single dimensional), a constant proportional trade-off of life years

for health status, and a constant risk attitude. Mutual utility independence exists

between Life Years T and Health Status Q if preferences for lotteries involving T, with
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Q held constant at Q,, do not depend on the level of Q, and lotteries over Q are
independent of the fixed level T,. Therefore an individual who is indifferent between 10
years 1n full health Q* and a lottery with a 50:50 chance of 4 or 16 years in Q*, would
also be indifferent with Q* replaced by an ill-health state Qi.3. Constant proportional
trade-oft holds 1f the proportion of remaining life years an individual is willing to
sacrifice for an improvement in health status from any state Q, to any other level Q,
does not depend on his/her absolute number of remaining life years4. For example, an
individual who was indifferent between 5 years in Q* and 7 years in state Q; would also

be indifferent between 20 years in Q* and 28 years in Q..

Non-neutral risk attitudes can be incorporated into the QALY model in the following

way (Miyamoto and Eraker, 1985):

U@QMD=[VQxT] (8)

V(Q) 1s a value function measuring the desirability of state Q. 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 nisk seeking. Johannesson (1994) has suggested a second specification based for the

utility value of health state Q:

UQT)=U@QxT (9)

Here the risk parameter is only applied to T, since U(Q) is a utility value assumed to be
equal to V (Q)". V (Q) is a proportion of healthy years and U (Q) a proportion of the

utility of healthy yearss. Miyamoto and Eraker have shown how r can be estimated by

ordinary least square analysis from certain equivalent questions (i.e. asking the number

> This is important for the SG technique, since it ensures the utility index (i.e. the indifference
Erobability) is independent of the time period given in the valuation task (Johannesson, 1995).

The values for h; obtained by TTO are thereby independent of the duration specified in the task
(Johannesson, 1995).
> As will be explained in Chapter 3, U (Q) 1s measured by SG and V (Q) by TTO or VAS.
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of certain years in full health considered equivalent to a gamble involving full health (1)

and death (0)).

The assumptions of the risk adjusted QALY model considerably simplity the empirical
task of evaluating the benefit of different treatments (Weinstein et al., 1980). It has been
extremely useful in empirical research because U(Q), the utility of a given health state,
and the person’s constant attitude to risk (r), provide simple, generalisable measures for

use in decision tree analysis.

2.5.2 Criticisms of the QALY model and the alternatives

The QALY model has been criticised for the restrictions it places on the relationship
between health and duration, its handling of risk, and more generally evidence for the

violation of the axioms of EUT.
Health state values and time

The QALY model has been criticised for the restrictive assumptions it places on the
relationship between health status and time in the utility function. It implies a special
case where the utility function is linear and separable over time. The value of a health
state is assumed to be independent of the time spent in the state, when it occurs (1.e.
time preference) and in what sequence of states 1t occurs. It has been recommended by
some health economists that time preference be incorporated by standard discounting

procedures (Williams, 1985; Gudex, 1986). This assumes a constant rate of time

preference (d), and results in a revised QALY model.

1=T
21  Ulg) (6b)
1(1+d)

U Q)=

]
1=

There is evidence, however, to suggest the assumptions of both the standard QALY

model and the discounted version are violated. Sackett and Torrance (1978), for
example, asked patients and members of the general population to value a variety of

health states, including hospital dialysis, for durations of three months, eight years and
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the rest of their lives, and found the mean daily health state utilities declined with
duration. These results suggest 1t might be necessary to estimate separate utility values
for health states over different durations. More generally Richardson and colleagues
(1990) have argued that the utility of a health state may be directly related to a person’s
prognosis: * 4 poor health state may be more tolerable if it is perceived as a temporary
hardship to be endured to obtain subsequent health. Conversely, the enjoyment of an

otherwise satisfactory health state may be diminished by the knowledge that it will end
in suffering and death”. (P.15).

[t is equally plausible that a person learns to adjust to a health problem and this reduces

its impact on their quality of life. The practical importance of these violations is not

known.

Risk attitud
There 1s some evidence to suggest that the mean attitude of patients to risk in the health
care context 1s close to neutrality. A study by Miyamoto and Eraker (1985) of 46
patients with symptomatic coronary artery disease obtained a geometric mean value of r
of 1.03, where one indicates risk neutrality. In a recent unpublished study of 163
women with early stage breast cancer, the arithmetic mean r was 1.18 (Shiell et al.,
1995). In both studies, attitudes to risk varied enormously between respondents. At the
individual level, the values of r ranged from 0.22 to 12.95 and 0.31 to 6.46 in the two
studies respectively. Furthermore, the reliability of these estimates at the individual

level can be questioned given the low number of questions used to estimate r (i.e. three

and four respectively in the studies mentioned).

Loomes and McKenzie (1989) found evidence from empirical research into risky
prospects involving wealth that does not lend support to a constant risk attitude. In

health, there is also some preliminary evidence to suggest it may not hold. In another
study by Miyamoto and Eraker (1989) of 44 undergraduates, it was found the same

hypothesis of constant risk attitude over survival was violated for a substantial

proportion of subjects.
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plations of the axioms ¢
EUT has been pre-eminent 1n the field of individual decision-making under uncertainty
since the Second World War (Schoemaker, 1982). A feature of EUT is that it generates
“bold and testable predictions” (Appleby and Stammer, 1987) and this has led to a
considerable amount of empirical work (for a survey see Appleby and Stammer, 1987).
Given the role of EUT 1n QALY measurement it is important to review this work and its

implications for QALYs.

There 1s a considerable body of evidence in relation to prospects involving wealth, and
an increasing amount of evidence in the field of health, which raise serious doubts about
the descriptive validity of the restrictions imposed by EUT (Machina, 1987; Loomes
and McKenzie, 1989; Loomes, 1993). The earliest example of this was the well-known
Allais Paradox, where a change in the common consequences of two gambles was found

to lead to a reversal of preferences for most subjects; a violation which could not be

explained by EUT (Allats, 1979). Some economists argued this was merely an
aberration, and when the inconsistency was explained most individuals would conform
to the independence axiom (Savage, 1954; Ellsberg, 1961). This has happened after the
extensive discussion with subjects in one study (MacGrimmon, 1968), but in more
neutral discussions conformity with EUT was not achieved (Slovic and Tversky, 1974).
There are now many other examples of EUT violations, including a common ratio effect
(where the absolute but not relative probabilities are varied), isolation effect (i.e. where
‘accumulators’ do not simply ‘boil down’), and finally a reflection effect (the preference
reversal over gains has a mirror image for losses, thus the way in which gambles are

framed influences the results). There 1s even evidence of non-transitive patterns of
preferences (Lindman, 1971; Lichtenstein and Slovic, 1973). Although this violation has
been shown in laboratory experiments, there is little evidence of the impact on actual

choices (Darnell, 1992).

It is difficult to gauge the importance of the violations of EUT for the QALY measure.

There has been no empirical work to assess their impact on choices in the health care

context. Furthermore, there are those who do not believe the validity of the measure
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depends on 1ts alleged basis in EUT (Buckingham 1993, 1995; Richardson 1994). These

iIssues are taken up later in section 2.5.

2.5.3 Alternative measures

Healthy Year Equivalents

To overcome the shortcomings of the QALY model, Mehrez and Gafni (1991) propose
a utility function 1n health which does not constrain the relationship between quality and
quantity. It i1s a measure, they claim, which ‘truly’ reflects a person’s utility function
over quantity and quality of life while retaining the intuitive appeal of a year in full
health. To distinguish it from the QALY, they have named their new measure the
Healthy Year Equivalent (HYE). In the case of a chronic health state, an HYE (H*) is

defined as follows:

U(QH¥=U@Q,T) (10)

H* 1s the number of years in perfect health ( Q) such that an individual would regard it

as equivalent to T years In state Q, where H*<T, Q < 6, and 6 1S set to one.

The more general case is a lifetime profile of health states, vector Q = [Qi}], where qi 1s

the individual’s health state at the i1th period (measured in years, though smaller units of

time could be used). The HYE is defined as: find H* such that

U @us)=U(Qy) (11)

The generality of the HYE model can be seen from this last equation. The HYE
represents a measure of an entire lifetime scenario, and therefore does not impose an
additional assumption about an individual’s attitude to time, or the relationship between
quality and quantity. Mehrez and Gafm claim 1t represents a Von Neumann

Morgenstern (VNM) utility function.
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In order to obtain the HYE for a health profile, Mehrez and Gafni (1991) have proposed
a two-stage procedure using the SG technique for eliciting preferences (see Chapter 3
for review). In the first stage, the respondent is asked to consider the lifetime health
profile, say the chronic state of (Q, T), and an alternative of full health (Q) with
probability P and a 1-P chance of immediate death (QD). The respondent undertakes a

conventional probability equivalence gamble and hence to determine P* such that:

(Q,T)~P*( Q,T)+(1-P*) (Q°, T) (8)

Stage two 1s a certainty equivalence question where the choice is between the right hand
side of equation (8) and years in full health. The respondent 1s asked how many years

(H*) 1n full health he/she would regard equivalent 1.e. set H* such that:

( Q,H*)~P*( Q,T)+(1-P*) (Q°, T) (9)

The SG method is directly derived from expected utility theory (EUT). Given the
axioms of EUT, ‘P’ i1s a cardinal index measuring an individual’s preterences under
uncertainty (Von Neumann and Morgenstern, 1944). SG 1s regarded by Mehrez and
Gafm as the ‘gold standard’ amongst valuation techniques in health care because of its
axiomatic basis in EUT, the classical theory of decision-making under uncertainty. It
has been shown to incorporate a person’s relative attitude to risk (Dyer and Sarin, 1982).
This is regarded as important given that health care decisions are made under conditions

of uncertainty. (These alleged advantages of SG are reviewed in Chapter 3.)

Furthermore, this property is maintained for the measure H* through the two-stage

procedure.

The HYE measure proposed by Mehrez and colleagues has been criticised on a number

of grounds. The first has been the feasibility of the two stage procedure. Mehrez and
Gafni conducted an experiment to assess the feasibility and reproducibility of the

procedure. A sample of 32 graduate students was asked to complete the procedure for a
chronic state (hospital dialysis for ten years followed by death) in two interviews,

separated by four weeks. The interviews took seven minutes for the first test and five
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minutes at re-test. They found a high degree of reproducibility by correlation (r = 0.78)
and t-test (1.e. H*, = H*, was not rejected). However, there has been little other
experience with the procedure. A second and more fundamental criticism has been the
claim that the HYE algorithm used to value health profiles is redundant. In five
separate papers, the HYE has been argued to be indistinguishable from a profile valued
by Time Trade-off (Johannesson et al., 1993; Buckingham, 1993; Culyer and Wagstaff,

1993; Loomes, 1995; Morrison, 1995). The argument 1s as follows:

given the equivalence of the right-hand sides of equations (8) and (9), transitivity

implies indifference between their left hand sides i.e.

(Q, T) ~( Q, H*) (10)

This 1s precisely what is established by the TTO procedure (see Chapter 3). A direct
TTO question asks a person to trade the length of time in an intermediate health state Q

in order to achieve full health. The lesser number of years, X* is set so that:

Q. T)~( Q, X*) (11)

Again by transitivity, the individual must be indifferent between the right hand sides of

(10) and (11) i.e.
( Q,X*)=( Q,H*) (12)

Assuming strict monotonicity (or ‘‘increasingness’’), this final expression can only be
true if X* = H*. As Loomes (1995) states, “In short, without imposing any particular
functional form, we see that an EU maximiser will (in the absence of errors) always give
exactly the same response to the direct TTO question as to the two-stage HYE
procedure” (p-.2). Gafni et al., (1993) argue that SG yields a utility whereas the TTO

method provides a value. Loomes argues, however, that it is quite clear from Dyer and

Sarin’s (1982) work on this subject that “for every value of V () there is a
corresponding (unique) value of U (.), so that all outcomes which have the same V() as

each other necessarily have the same U(.) as each other” (p.4), thus if y ~ x, then V(y)
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= V(x) and U(y) = U(x). Any differences between TTO and HYE values must be due to
measurement error, or because people’s preferences violate monotonicity and/or

transitivity.

The complex two-stage procedure to estimate HYEs may be indistinguishable trom
TTO, but the more general model of preferences originally proposed by Mehrez and
Gafni (1989) has been taken up by other health economists. This has been the valuation

of whole health profiles.

Valuing healt] .
Under this approach whole scenarios of health are valued at once using preterence
elicitation techniques, such as TTO or single stage SG. These scenarios include the
sequence of health states and their duration and have been extended to incorporate the
probability of the states occurring (e.g. Cook et al., 1994; Sculpher et al., 1993). The
incorporation of uncertainty into the scenarios makes them more realistic and enables
people’s attitudes to the actual risks associated with the scenario to be included in the
valuation. Cook et al., (1994) have called this the ‘ex ante QALY’ approach and
contrast it to the QALY model where the valuation of the health states 1s made ex post.
These descriptions are also able to incorporate short temporary health states, as well as
the processes of the care itself (Sculpher et al., 1993). The health scenarios have the

potential of being more general than the QALY model.

The criticisms of this approach have been concerned with its feasibility. The valuation

of every conceivable health, with all the states, durations and sequences presents a
substantially larger valuation task than the QALY approach. Johannesson et al. (1995a)

have argued that this 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” (P. 283). The extension of this approach is one way of
reducing the number of scenarios for valuing, but the descriptions are then in danger of

becoming too large and complex for respondents to value. In practice, the ex ante
perspective has only been applied partially (Hall et al., 1992; Cook et al., 1994). The
most detailed application of this approach has been by Cook et al., (1994) in a cost-
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utility analysis of alternative treatments for gallstone disease. This study illustrates the

strengths and weaknesses of the approach.

Cook et al., (1994) compared the QALY and ex ante scenario approaches. A QALY loss
was calculated as the sum of the products of: the probability of a successful operation
and 1ts associated health status, the probability of a complication and the associated
health status, and the probability of death (1 in 1000) and expected survival. The ‘partial
ex ante’ approach retained the first two parts of the QALY calculation and only differed
in the third part. The risk of mortality was incorporated into a scenario, along with the
process of the operation and the stay in hospital following the operation. There were two

of these ex ante scenarios, one for each type of operation:

Operation Scenario (1):
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.

Operation Scenario (2).

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 be in hospital
for one week and you will: have a dull gnawing sort of pain all of the time; feel sick and

want to vomit most of the time; find coughing and moving painful; have constipation

and will be given an enema, have trouble sleeping.

Cook et al., (1994) found the valuations of these scenarios implied significantly larger
losses from the operations than the QALY approach and this was important enough to

alter the rankings of the surgical options compared to treatment by lithotripsy in terms
of cost-effectiveness (though the method of costing proved to be more important). The
cause of the difference is not clear, since the approaches differed in terms of what was

valued as well as how it was valued. The scenarios included the operation and in the
case of the second operation, the description suggests a very unpleasant experience for a

week which 1s not included in the QALY calculation. Nonetheless, the result confirms
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evidence from the general EUT literature that small probabilities of large losses tend to
be valued more highly by individuals than would be predicted by the QALY model.

This would lend support to the ex ante approach, assuming the purpose of the measure

1s to reflect individual preferences (an 1ssue discussed 1n section J).

However, the Cook et al., study demonstrated the problems with this approach. The
descriptions of the outcomes of the operations were very brief and simplistic, and only
loosely based on evidence. The authors acknowledged that “the inability of an
individual to process large amounts of information in a reliable and valid way makes
such an analysis difficult” (p.158). This was why they opted for a partial scenario
approach. As a result the vignettes described only one outcome for a successtul
operation and one complication (i.e. common bile duct damage). This fails to reflect the
considerable range of outcomes experienced by patients in terms of the extent of
symptom relief (from deterioration through to substantial improvements) and

complications (Nicholl et al., 1992). Furthermore, apart from death, all the outcomes are

described in terms of certainty. The mean stay of an open cholestectomy operation was
assumed to be a week, but this masks a very wide distribution. The mean stay following
the less invasive laporoscopic procedure was assumed to be zero but this does not reflect

experience reported elsewhere of one or two days in hospital, and again associated with

a wide distribution (Majeed et al., 1996).

The doubtful validity of the scenarios would have seriously jeopardised the value of the
Cook et al., study. It seems to be impossible to incorporate the richness and variability

of outcomes associated with such health care interventions into scenarios. The QALY

approach is better able to do this through the repeated use of preference-based measures

of health in clinical trials.

The scenario approach also suffers from a degree of inflexibility in modelling using

decision trees and markov procedures. In the QALY model, it 1s comparatively
straightforward to test the sensitivity of the results to different assumptions about the
probability and duration of the outcomes. The scenarios will be based on particular

values for these variables and therefore to undertake a sensitivity analysis would involve
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re-valuing the scenarios and hence substantially increasing respondent burden. The risk

of overloading the respondent may restrict the scope of a sensitivity analysis (Sculpher

et al., 1993).

In theory, the scenario approach makes less restrictive assumptions about the form of
the individual’s utility function in health. It can, in principle, avoid the assumptions
about additive separability of health states through time and risk neutrality. There have
been few applications of the approach, but experience from the Cook et al. study
supports the reservations expressed by Johannesson et al. (1995a) about feasibility. To
operationalise the concept it is necessary to exchange a set of known restrictions on the
form of the utility function for empirical simplification and a significant degree of
inflexibility. Far more experience is needed in applying the scenario approach, along
with more studies comparing it to the QALY approach, before it will be possible to

judge which is superior.

2.6 Social values and QALYs

The previous two sections were concerned with the justification for using the QALY as
a measure to reflect individual preferences. The concern with individual preferences
reflects the conventional view in welfare economics that any two courses of action
should be compared and ranked in terms of the utilities of the individual members of
society (Arrow, 1951; Debreu, 1959). The use of measures based on health such as the
QALY, rather than utility, 1s a departure from this view. The question addressed in this
section is whether it is appropriate to use QALY to inform social decision making. This

requires an investigation into the reasons for public involvement in health care.

A large proportion of health expenditure in developed countries is funded from public
sources (Office for Economic Cooperation and Development, 1987). The usual
explanations in the health economics literature for this level of involvement have been
based on arguments about the government being more efficient and equitable at

providing insurance cover for the public and dealing with externalities which are alleged

to arise from the consumption of health care (Culyer 1971a & b,1989b). The next two
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sub-sections consider their implications for the use of QALYSs. These arguments have

been described by Culyer (1989b) as welfarist arguments, since they are concerned with
the consequences from the consumption of commodities for an individual’s utility. The
other approach, which Sen (1982) and Culyer (1989b) term as extra-welfarist, relaxes
these restrictions on what information can be used to assess social states. It allows the
non-goods characteristics of individuals (such as their health) to enter into judgements
and has been more concerned with aiding decision makers 1n allocating resources. This

view has been particularly important in the justification for the QALY measure (Culyer

1989a; Richardson 1994) and will be examined in sub-section three.

2.6.1 Public insurance

Disease and ill-health are stochastic in nature. The costs of such adverse events from the
consumption of health care can be considerable. A risk averse individual in these
circumstances will insure where the welfare loss of the certain premium is less than the
welfare loss from the expected financial losses. This could be left to the private market
to provide, but 1t has been shown in the economics literature that ‘failures’ may arise

(Arrow, 1963)°. A system of public finance may result in lower costs by reducing x-
inefticiencies from monopoly providers and the excess consumption for those who
insure, and increase welfare gains by extending coverage (Culyer 1989b). There could

also be equity advantages and these are examined 1n section 2.6.3.

This welfarist argument 1s based upon the aim of maximising individuals utility from
their own consumption of insurance. There 1s no reason to suppose that people would

only be concerned with the health benefits from the health care they received through

public insurance. The question is whether this is a reasonable simplification. There are

° There are economies of scale in the provision of insurance and therefore there is a tendency to move

towards a few providers or even to one. This could lead to X-inefficiencies. It is argued that private
insurance markets would also be inefficient owing to a problem known as moral hazard. This arises from
the fact that at the point of use insurance substantially reduces the costs of consumption to the patient,

and therefore he/she is likely to consume above the socially optimum level. It would also lead to
increased premiums and this would discourage some risk averse individuals from insuring. The market

response to this problem has been to introduce charges, and hence reduce the level of cover, in order to
discourage over-consumption. Cover would be further reduced by the problem of adverse selection.
Premiums are based on the average risk for the group. It is argued in the literature that individuals will
have better information about their risks, and those with low risks are likely to self-insure. This also has
the effect of increasing the premiums for the high-risk groups, many of whom would be poor and may
not be able to aftord to remain insured.
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two empirical 1ssues to consider. The first is whether the aspects of medical care
covered by insurance, presumably the more expensive and unpredictable items, are more
likely to be concerned exclusively with health. The second is the problem which was
addressed 1n section 2.4, which i1s whether individuals would be prepared to sacrifice
health status for non-health benefit, such as accessibility, friendliness and dignity. We

currently do not know the answers to these questions.

2.6.2 Externalities

An important argument for government intervention is the alleged existence of
externalities. The earliest explanation was the direct physical externality of the risk to an
individual of catching a communicable disease from another person (Weisbrod, 1961).
For two individuals, A and B, this externality can be represented in A’s utility function

as follows:

UA = UA (XAU XAZa"sHCA! HSA (HCAa HSB (HCB'J HSA))) (12)

where 1individual A’s utility is a function of his/her consumption of health care (HC,),
other commodities (X;,) and his/her own health status (HS,). This last element 1is
dependent on the health of individual B (HSg ) owing to the risk of catching the disease
from A. The health status of B 1s in turn dependent on the health status of A. This
‘physical externality’ argument can explain why a measure of health status would be a
good surrogate indicator of preferences. The argument for public involvement then rests
on the free rider argument. The private market would not ensure optimal consumption

patterns (i.e. where social marginal cost equals social marginal value) since the benefits

derived from the consumption of health care are not restricted to the parties of the

transaction. Individual A benefits more if someone else makes the donation to B'’s
health care, since he then avoids the cost but obtains the same benefit. This results in an
under-consumption of health care. One solution 1s Government intervention through

subsidy or public provision (such as the National Health Service). In the case of the

‘physical externality’, the focus on health status would seem to be justified. However,
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spending on preventing communicable disease accounts for only a small proportion of

the public funding of health care.

Health economists have extended the externality argument to include the consumption
of medical services (Pauly, 1971; Lindsay, 1969). Culyer was able to show how this
‘caring’ externality for health care supports a ‘philanthropy-in-kind’ system or a tax-
subsidy over income transfer (Culyer 1971b). It implied complex variations 1n subsidy,
depending on the income and tastes of the recipient, and thus was impractical. More
importantly it does not explain why society should choose to subsidise health care rather
than other goods and services. It was Culyer and Simpson (1980) who, among others,
recommended incorporating the health status of others as the source of the externality,
rather than their use (or lack of use) of health care (which now becomes instrumental in
the utility function). In their interpretation of this ‘caring’ externality, Evans and

Wolfson (1980) suggested the following utility function:
Ua = Up (Xa1:X42,HC 4 HS A (HC 4, HSp (HCp,HS ), HS(HCE,HS,),HC ). (13)

The health status of B enters the utility function in its own right, as well as via its

impact on A’s health status. The health care received by B now enters the utility

function of A indirectly via health status, thus:
dUA = SUA + SUA . BHSB (14)
dHCy OHCy J6HSg oHCy

The indirect effect of health care on utility via health status 1s assumed to be positive,
but Evans and Wolfson make no assumption about its direct influence. They argued it
was probably negative because A would be benevolent, and sympathise with the
negative outcome of the process of care. Individual A would usually regard any
consumption of HC which does not increase HSg as “unnecessary’ and given its cost,

undesirable. There is no room for the non-health benefits here. In justification, Evans

and Wolfson point to the considerable concern in publicly-funded systems with ensuring
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the effectiveness of heaith care: “We characterise A as benevolent, wishing B well, but

not necessarily happy. !

The case for Government involvement in the face of these ‘caring externalities’ again
rests on the free rider argument. The consequences for health policy of the externalities
arising from the health status of others are, according to Culyer and Simpson (1980):
“a) measurement of health b) estimation of health production functions (..) c)
determination of efficient spending patterns’' (1980, p. 228). This argument provides an
important justification for the development and application of the QALY methodology

since they are a measure of health, can be used to quantify the production of health, and

can compare spending patterns in terms of health gain.

2.6.3 Extra welfare arguments

The basis of the externality argument, and in particular the free rider theorem, has been
challenged in the economics literature (Sugden 1980). Sugden (1980,1982) has shown
how the free nder theorem on its own “has implications that are paradoxical,
implausible and inconsistent with empirical evidence” (P. 350). For example, under the
assumptions of this theorem (and the known median income elasticity of charitable
giving), an increase in the contribution of an individual to charity should reduce the
amount other donors give by almost the same amount. For every additional £1000 from
Government, there should be an almost equivalent reduction in private resources. These

predictions have not been observed (Sugden, 1982).

" The arguments for a broader view of utility rather than health would imply a purely altruistic concern
by A about B, and can be represented by the following;:

Up = Uy (Wa (X4, HCL), Wp (Xg, HCp))

Here A derives utility from B’s use of health care via its effect on B’s utility. Her/his utility function has
two components, a selfish and an altruistic part, where W, and Wy are the welfare each consumer derives
from his/her own consumption. The weighting attached to each component will be a matter of taste. Such
a formulation implies a redistribution of wealth, but does not provide any justification for subsidising
health care. Respecting the individual’s choice must mean allowing him/her to choose not to allocate
resources to health care (and even purchase health hazardous commodities such as tobacco and alcohol).
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There has therefore been a search for alternative explanations for public involvement
and these have centred around notions of equity or justice, fairness, and duty (Mooney,
1986; Culyer, 1989a & b; Pereira, 1989)°. Definitions of equity in health care have
tended to focus on equality of access to health care or choice sets, or the outcome of
health itselt (Mooney, 1986). Essentially the debate is between those who seek to
emphasise the role of consumer preferences and hence support notions of equal access
to health care, and those who believe the focus should be on health (Mooney et al.,

1991; Culyer and Wagstaft, 1993). The argument for the latter has been put by Culyer
and Wagstaft (1993) who asked: “Why should health care be a concern for equity

purposes in the first place? ”.

In welfare economics, it 1s only the utility of individuals which is relevant in choosing
between states of the world. The source of a person’s utility, or the human desire being
satisfied 1s ignored. Sen (1980; 1983) argues that focusing on utility is profoundly
inadequate. This can be illustrated by examples such as torture, discrimination, and the
suppression of liberty, where we do not evaluate the pleasure which may be derived
from these pursuits using the same calculus as the satisfaction gained from relieving
hunger or cold, or the curing of illness. The utility individuals gain from good health is
held in high regard by society. Sen proposes the notion of ‘basic capabilities’ or ‘a
person being able to do certain basic things’, such as being able to walk about. These
might be highly regarded because they affect a person’s ability to live his/her life to the
full. Culyer and Wagstaft (1993) cite the philosophical literature where:“ it is argued
that entities such as ‘good health’ are necessary for an individual to ‘flourish’ as a
human being. Insofar as health care is necessary to ‘good health’, this provides a
strong ethical justification for being concerned with the distribution of health care and
not with the distribution of, say automobile spares, and for using the word ‘need’ in the

context of health care and not in the context of, say, skiing holidays™ (P.452).

* Mooney (1986) and Culyer (1989b) have also explored a theory put forward by Margolis (1980) that
individuals obtain satisfaction from contributing to a group. This avoids the free rider explanation and
provides an interesting, if under-developed, theory for private philanthropy. However, the private act of
giving and the utility gained from it, seem entirely different to contribing by taxation.
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This departure from welfare economics has been advocated by a number of health
economists (Culyer 1989a; Richardson 1994). It can be seen as part of the decision-
aiding tradition in economics which places less emphasis on conventional welfare
economics, and more on the need to help decision makers allocate resources in a way
which maximises their objectives (Sugden and Williams, 1978). This approach implies
that a measure should have a clear meaning to decision makers and conform to their
objectives (Richardson, 1994). This tradition is not well received by many economists
(see recent review by Johannesson et al., 1996), but it has been important and influential

in health economics.

Extra-welfarism and the focus on health rather than utility, does not imply the
abandonment of economic theory. Economics 1s better equipped than other disciplines

to tackle what Sen (1980) has described as “the problem of indexing basic capability
bundles”. Judgements must be made, but by whom and how? Culyer (1989a) has
argued that there is a role for consumer theory since it provides important insights into
properties of measurement, the importance of value judgements and a set of
experimental techniques for studying those values. The QALY approach is exactly this,
namely the application of ideas from consumer theory to the valuation of health.

However, there are two differences from the traditional application of consumer theory.
Firstly, the arguments of the function are being restricted to those personal
characteristics regarded by society as important, such as good health. Secondly, the
values may not be those of the user, but the tax payer, the electorate or whoever 1s

deemed appropriate. The choice of constituency i1s an important value judgement

(Mooney, 1994).

2.7 Conclusion

This chapter reviewed the arguments for and against using QALYs to measure the
benefits of health care. It examined the reasons why many health economists have
preferred to use non-monetary over the more conventional monetary measures of benefit

(Brooks, 1995; Culyer, 1989a; Feeny and Torrance, 1989).
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The main non-monetary alternative has been the QALY, which provides a convenient
analytical framework for measuring the benefits of health care. It does this by restricting
the source of the benefits and the nature of the individual’s utility function. Health is an
important source of utility, and it is argued in this chapter that limiting the benefits (of
health care) to health 1s justified since it is the main source of benefit at the individual

and societal level.

The QALY measure has been shown to depend on a set of assumptions about the

relationship between the value of health states, time and uncertainty. These assumptions
provide the QALY with the flexibilty to be used in decision tree analysis and Markov
modelling using data collected prospectively in clinical trials. There are doubts about
the empirical validity of these assumptions, but there is little evidence regarding the
significance of the violations for decision making. The alternative measures of the HYE
and “ex ante QALYs’ are more difficult and inflexible to apply, and exchange the set of
unfounded theoretical QALY assumptions for a more complex and lengthy set of
valuation tasks. The valuation tasks may prove to be infeasible in many circumstances.
For these reasons, a recent expert panel appointed by the US Public Health Service
concluded that QALYs continue to be the preferred measure for assessing the cost-

effectiveness of health care interventions (Gold et al., 1996).
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Table 2.1: Value elicitation techniques

Visual analogue scale

“A typical rating scale consists of a line on a page with clearly defined endpoints.
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, P.18).

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 B 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, P.25).

Standard gamble

“The subject is offered two alternatives. Alternative | 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, P.20).

Time trade-off

“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 = (Torrance, 1986, P.23).

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, P. 25).
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Chapter 3

A review of preference-based health measures

There are currently five generic preference-based health-related quality of life measures
designed to estimate the quality adjustment value used to calculate QALYs: the Quality
of Well-Being scale, Rosser’s disability/distress classification, the Health Utility Index
versions one, two and three (HUI-I, HUI-II and HUI-III), the EQ-5D and the 15D. To
understand the contribution of this research to the methodology of economic evaluation
it is necessary to review these measures. Existing reviews of these measures have been
restricted to applying ‘psychometric’ criteria (e.g. McDowell and Newell, 1987; Wilkin
et al., 1992; Anderson et al., 1993) and have not taken into account the requirements of
a measure for economic evaluation (Williams, 1993). This chapter reports on the first

systematic review of the five preference-based measures from an economic perspective.

The chapter begins with a background section examining the reasons for the dominance
of standardised preference-based measures of health for estimating health state values,
such as the EQ-5D, over direct preference assessment and the use of condition-specific
vignettes. This is followed by a section setting out the economic criteria for reviewing
the five preference-based measures. The next section describes the search methodology
used to identify the papers for the review. The remainder of the chapter is a systematic
review of the five measures against the criteria. The final section considers the

implications of the findings of the review for the research reported in this thesis.

3.1 Background

The five measures reviewed in this chapter all use the same approach to valuing health

states. Patients are assigned to health state classification, usually by asking them or
someone on their behalf, to complete a questionnaire. The patient’s health state is
valued from a set of off-the-shelf preference weights. Another approach is to develop

bespoke descriptions or vignettes of the health states experienced by patients receiving
different interventions and to value these using one of the preference elicitation

techniques. A third 1s to ask patients to value their own state of health.
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The debate concerning the appropriateness of using generic preference-based measures
versus condition-specific descriptions is a long-standing one. There has been a concern
about the relevance and sensitivity of some generic preference-based measures (e.g.
Donaldson et al., 1988; Hall et al., 1992; Cook et al., 1994; Hollingworth et al.., 1995).
Bespoke descriptions are likely to be more relevant to the condition. An early example
was a study by Sackett and Torrance (1978) of patients with chronic renal disease being
treated by hospital dialysis, home dialysis and renal transplantation. Another was a
study of breast cancer screening, where Hall et al. (1992) constructed descriptions of
quality of life with breast cancer. They chose not to use one of the generic measures
because these measures were thought to exclude a number of aspects of life found to be
important to the women themselves (e.g. diagnosis of cancer, physical appearance,
certain symptoms etc.). The relevance of a generic health classification, however,
depends on the condition being studied. It 1s designed to describe the core features of
health, and for many conditions this may be adequate. For rheumatoid arthritis, for

example, generic measures have been found to be as sensitive as condition-specific

measures (Fitzpatrick et al., 1993).

The direct use of preference elicitation techniques on patients has the potential
advantage that patients are valuing their own state of health rather than some
hypothetical health state. Buckingham (1993) argues: “7To 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” (P. 306). The imagination required to value the

generic classifications partly depends on the accuracy of the health state descriptions. A

broad definition of health that takes into account the consequences for a person’s work
and social life, as well as physical functioning and mental health, will make it easier to

imagine such states.

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

Erythropoiten Group Study (Laupacis, 1990), statistically significant differences were
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found between the experimental and placebo groups in measures of fatigue and exercise
stress, and two dimensions of the Sickness Impact Profile (which in the past has been
criticised for being insensitive (Wilkin et al., 1992)), but 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 study of patients undergoing hip arthroplasty (Katz et al.,

1994). Lower responsiveness means larger sample sizes will be needed in order to detect

differences, resulting in a more costly tral.

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 questions (such as SG) that
confront patients with unpalatable scenarios involving, for example, death, and resulting
in patients withdrawing from a trial. It 1s usually more acceptable on ethical grounds to

collect the descriptive data from patients in a trial, and obtain the values outside of the

trial.

The generic approach has important advantages. Using the same measure across
conditions ensures comparability between studies in terms of values. The other two
approaches use valuations obtained from different groups of respondents in each study.
Generic measures are theretore more suitable for cross-programme comparisons and for
informing decisions about resource allocation between programmes. The generic
approach 1s easier to use and has off-the-shelf values, whereas a condition-specific
approach requires the descriptions to be re-constructed in each study and be valued, and
direct preterence elicitation will involve asking patients difficult and potentially
upsetting questions. The advantage of ease of use, however, depends on the extent to

which the descriptions and valuations are valid and these are reviewed in detail for each

of the five preference-based measures later in this chapter.

3.2 Review criteria

The five preterence-based measures are reviewed in terms of their practicality,

reliability and validity. Practicality and reliability are reasonably uncontroversial
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(Torrance, 1976; Dolan et al., 1996), if somewhat neglected criteria in the economics

literature, whereas validity 1s a major area of disagreement. These will now be

considered 1n turn.

3.2.1 Practicality

The practicality of an instrument depends on its acceptability to respondents, and the
cost of administration (e.g. in terms of time). These are plainly related issues since a
lengthy and costly instrument is likely to be unacceptable to many respondents and
hence may prove to be infeasible. 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).

3.2.2 Rehability

Reliability 1s 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-ttme, known as re-test reliability, and between methods of administration, known
as inter-rater reliability. All measures have some degree of random error. The

consequences of more random error 1s the need for a larger sample size.

3.2.3 Validity

The assessment of validity 1s more controversial. The gold standard or criterton test of
the validity of a measure intended to reflect preferences would be the extent to which it
was able to predict those preterences revealed from actual decisions. For welfarists, this

would be the preferences of individuals. However, RP methods are not appropriate in
the health care field due to the special features of this commodity (Chapter 2). One
response to this is to question the value of trying to prove validity at all. This view is
reflected in a comment by Williams (1995): ‘..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 some health economists has been to
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focus on establishing the theoretical basis of the measure. This view is typified by the
following quote from Gatni 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 psychomeiric approach) one has to establish the validity of the

underlying theory.” The theoretical basis of preference-based measures 1s consumer

theory (Johannesson et al., 1996).

The broader extra-welfarist view might be more concerned with social values and this
may be different from an aggregation of individual preferences (Loomes and McKenzie,
1989). The criterion test for the validity of a measure as an indicator of social values 1s
less clear than for individual values. The values implied by social decisions have been
found to be generate such enormous inconsistencies in the valuation of a comparatively

simple outcome of lives saved (Mooney, 1977), that this i1s unlikely to be a fruitful

approach.

Despite these difficulties it is important to examine the validity of a measure. This
entaills a critical assessment of the two parts of a preference-based measure, the
descriptive classification and the preference weights, and empirical validity. The
validity of the two components of a measure will indicate the extent to which a measure
1s able to be a valid cardinal indicator of preferences. The ability to reflect preferences

in practice should not be ignored, and therefore ways are proposed for assessing

empirical validity.

The remainder of this section sets out the methods used in this review for assessing

descriptive validity, the validity of the valuations underlying the preference weights, and
empirical validity. The methods proposed incorporate the individualistic and social

perspectives and the methodological disagreements in the literature (e.g. on preference

elicitation).
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5 tive validi
An accurate description of health is an essential component for a measure to be valid.
Published economic evaluations rarely address this issue (Smith and Dobson, 1993).

Descriptive validity 1s assessed in terms of the content, face and construct validity of the

descriptions of the health state classifications of the measures.

Content validity

Content validity 1s defined as the extent to which the items of an instrument are
appropriate for the health dimensions being measured (Wilkin et al., 1992). This is
important since it determines the content of the utility function i.e. the things which are
to be valued. No measure can cover all dimensions and include every conceivable item
and there is inevitably a trade-off between completeness and parsimony. When
deciding whether to use an instrument, it must be shown to cover or reflect the most
important health dimensions and the items should cover the full range of levels of the

dimensions and be sufficiently sensitive to significant changes. Claims for content

validity typically rest on the comprehensiveness of the instrument and the methods used

to generate its dimensions and items.

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 inappropriate. As well as being important for the acceptability of a
questionnaire, this determines whether a measure is likely to provide an accurate

description of a health state. It 1s a subjective test, and may be assessed by consulting

relevant health professionals, or the patients themselves.

Construct validity

Construct validity is the extent to which a measure correlates with other measures or

indicators of health. This test of validity has been developed in psychometrics, but has

not been widely used in economics. There are two commonly used approaches.
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a) Group comparisons

One approach developed in the psychometrics literature has been to examine whether a
measure 1s able to differentiate between groups thought to differ in terms of their health.
The researcher hypothesises an expected pattern of scores by variables such as clinical
severity, age, sex, socio-economic characteristics, or recent use of services and then
examines the actual distribution of scores (Streiner and Norman, 1989; McDowell and
Newell, 1987; Wilkin et al., 1992; Bowling, 1991). Patients with a more severe form of
a condition, for example, would be expected to have worse health scores; older people
are expected on average to have worse physical health than younger people; and recent
visitors to general practice might be expected to have worse scores than those who have
not visited recently. This method of group comparisons can never prove the descriptive

validity of an instrument since this depends on the hypotheses as well as the measure.

It 1s important to recognise that these hypotheses may not reflect preferences. Age, for
example, may be associated with health, but it cannot be assumed that older people
would give a lower valuation for their own health state. Clinical opinion about the
severity of a condition or their advice to use health services may be poorly correlated
with patients’ views (Williams, 1993). A measure may not find a difference between

two groups because it is not important in terms of preferences. This might be wrongly

interpreted to imply that the health classification is insensitive.

However, the ability of the health state classification to reflect known or expected
differences in health can be used to judge the capacity of a classification to describe

health. A comparison of groups is therefore best undertaken with the unscored

descriptions of an instrument.

b) Convergent validity
This 1s the extent to which one measure correlates with another measure of the same

concept. This has been used to test the ability of the classification of preference-based
measures to measure health dimensions in comparison with other widely accepted non

preference-based measures such as the Nottingham Health Profile (Whynes and Neilson,
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1993). This test also sufters from the problem of circularity in the absence of a ‘gold
standard’. A strong association between measure<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>