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In recent years, quality of life (QoL) and economic evaluations have become increasingly important as

additional outcome measures in cancer clinical trials. However, both ®elds of research are relatively

new and in need of ®nding solutions to a substantial number of speci®c methodological problems. This

paper reports on the proceedings of a symposium aimed at summarising and discussing some of the

most contentious methodological and statistical issues in QoL and economic evaluations. In addition,

possible solutions are indicated and the most pertinent areas of research are identi®ed. Issues speci®c

to QoL evaluations that are addressed include clinically meaningful changes in QoL scores; how to

analyse QoL data and to handle missing and censored data and integration of length of life and QoL

outcomes. Issues speci®c to economic evaluations are the advantages and disadvantages of various

outcome measures; statistical methods to analyse economic data and choice of decision criteria and

analytical perspective. How to perform QoL and economic evaluations in large and simple trials and

whether the gap between QoL and utility measures can be bridged are also discussed. # 1998 Elsevier

Science Ltd. All rights reserved.
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INTRODUCTION

The eortc organised a symposium on statistical and general

methodological issues in quality of life (QoL) and economic

evaluation in connection with clinical trials in cancer. The

symposium took place in Brussels in December 1995 and was

supported by the `Europe against cancer programme' of the

European Commission (see Acknowledgments).

The major objectives of the symposium were:

(1) To summarise and discuss contentious methodologi-

cal issues in QoL and economic evaluations of antic-

ancer therapies.

(2) To indicate possible solutions to the methodological

issues raised and to identify areas where further

research is necessary. The aim was not to pretend to

come up with `de®nite solutions', but to summarise

divergent opinions and their practical implications.

The `second best' solutions proposed should re¯ect
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the divergent opinions and be susceptible to future

revision after critical review.

(3) To publish the proceedings of the symposium so that

it can serve as a guide for non-experts with a concise

statement of the problems and the provisional solu-

tions suggested.

The meeting was attended by 40 experts from Europe and

North America (Appendix). These had been invited on the

basis of their publications and signi®cant contributions to the

development of the ®elds and their demonstrated insight in

the methodological problems to be discussed. Another cri-

terion was that the participants should primarily be Eur-

opeans, as the workshop was placed in a European setting

and with ®nancial support of the European Commission.

Approximately one third of the participants could be cate-

gorised as mainly economists, statisticians or QoL analysts,

but there was considerable overlap between these categories.

A number of subjects for the sessions of the meeting had been

speci®ed in advance (see Table 1) and for each session one of

the participants had been asked to write a short background

paper, which should serve as a starting point for the discus-

sion. The background papers re¯ected the author's personal

interpretation of the particular subject, the main points of

contention and, where possible, indicated proposals for a

pragmatic approach to solve the problems.

In this paper, we report on the proceedings of the sympo-

sium. The individual sessions are reported separately, with a

brief introduction to the main subject, a summary of the

background paper (or other material) provided and a synth-

esis of the main points of the discussion.

It is impossible to re¯ect accurately all the opinions

expressed in the discussions in a paper like this. Parallel and

common sessions combined comprised 24 h of intense debate

and all sessions were tape-recorded and subsequently tran-

scribed. The parts of the present paper giving an account of

the discussions can evidently only give a selection and inter-

pretation of the actual debate.

We had hoped to conclude this paper with a section con-

taining clear guidelines and proposals for solving the pro-

blems discussed, based on a consensus resulting from the

discussions. The failure to reach a consensus position on

most of the issues is a re¯ection of the complexity of the

methodological and statistical problems in these research

areas and maybe also of vested interests of researchers

involved in this type of research for many years. Hopefully,

the reader will bene®t from this guide to the essentials of the

methodological problems discussed, despite not being pre-

sented with consensual solution proposals.

A number of pertinent references have been added. These

references will point the interested reader to studies of parti-

cular interest, such as exemplary investigations de®ning and

discussing main points of the discussion or primarily metho-

dological papers.

CLINICALLY MEANINGFUL CHANGES IN QoL

SCORES

Since sound instruments for measuring QoL have been

developed (some examples would be the Sickness Impact

Pro®le [1], the Nottingham Health Pro®le [2], the SF-36 [3],

the McMaster Health Index Questionnaire [4] and the

EORTC QLQ-C30 [5]) it is now increasingly being measured

for diVerent reasons, with various applications and in a large

variety of patients. A problem that is becoming paramount in

comparative and predictive studies is how to interpret the

results of QoL assessments and how to classify magnitudes of

changes. An important phenomenon in this respect is that

`statistically signi®cant' changes are not by de®nition the same

as `clinically signi®cant' or even `clinically meaningful' changes.

Background material (presented by Gordon Guyatt)

Whereas psychologists and psychometrists have pioneered

the developments of instruments to measure human atti-

tudes, values and experience and health economists have

provided an alternative framework for thinking about the

impact of health interventions on people's lives, there is not

yet a well-established methodology to determine the inter-

pretability of the scores of an instrument. Interpretability

means the extent to which we understand what diVerences in

scores constitute trivial, small, medium, or large treatment

eVects. This aspect is closely related to the property of

responsiveness or sensitivity of an instrument.

A number of approaches for establishing an instrument's

interpretability have been described in the literature. The

longest-standing approach is that of examining eVect size.

EVect size is calculated by dividing the observed diVerences

in mean scores of treatment and control groups by the stan-

dard deviation of the treatment group. The fundamental

problem with this approach is that the between-person stan-

dard deviation depends on the heterogeneity of the popula-

tion. If a trial enrols a very heterogeneous population, an

important eVect may be small in terms of between-person

standard deviation and subsequently judged trivial. Alter-

natively in a very homogenous population, the same eVect

size may be large in terms of between-person standard devia-

tion and, thus judged extremely important. In these cases, the

interpretation diVers greatly, whereas the true impact of the

change is the same. The signi®cance and interpretation of a

given change should be the same, irrespective of the compo-

sition of the population.

Other approaches to enhance the interpretability of an

instrument are based on the principle of comparing its results

with a credible and independent standard that is itself inter-

pretable. One way to achieve this is to use patients' judgments

to investigate within-patient diVerences. This can be done by

Table 1. Subjects of the sessions

Issues for the sessions on quality of life (QoL) evaluation

Clinically meaningful changes in QoL scores

Methods of analysis

Methods of sample size calculation if QoL is a main endpoint

Handling missing and censored data

Reporting results

Integration of length of life and QoL outcome measures

Issues for the sessions on economic evaluation

Clinical trials as a vehicle for data collection in economic

evaluations

Relative strengths and weaknesses of various outcome measures

Statistical issues in analysing economic data from clinical trials

The choice of decision criteria and analytical perspective

Can `rules' for good modelling be established?

Issues for common sessions

(How) can the gap between psychometric QoL outcome measures

and utilities be bridged?

How can QoL and economic evaluations be carried out in `large

and simple trials'?
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asking patients to provide a global rating of change in their

status on certain QoL dimensions. Changes can be expressed

on a 7-point scale in two directions (improvement and dete-

rioration) and a middle score of 0 representing no change.

Thus, the total global rating scale for changes consists of a

15-point scale. Changes can be classi®ed as follows: changes

of ÿ 3 to ÿ 1 or + 3 to + 1 are small changes representing

minimally important diVerences; changes of ÿ 5 and ÿ 4 or

+ 5 and + 4 are moderate changes; and ÿ 7 and ÿ 6 or + 6

and + 7 are large changes. Combining and averaging asso-

ciated domain-speci®c scores provides a mean score of

change for patients with a particular disease. Very consistent

results have been obtained using this technique across highly

varying diseases. The consistent pattern is that a diVerence of

0.5 per disease-speci®c question is a minimal diVerence; a

diVerence in the range of 0.75±1.25 can be considered a

moderate diVerence; and a diVerence of more than 1.5 can be

considered as large.

Instead of looking at within-patient diVerences, one can

also focus on between-patient diVerences. In this approach,

patients with a particular condition are asked to rate them-

selves relative to another person with whom they have been

speaking. Subsequently, the patients are asked to ®ll out the

QoL questionnaire and a de®nition of diVerence is derived

from the comparison of the rating and the questionnaire. A

general feature looking at interpersonal diVerences is that,

after speaking to other patients, people tend to rate their own

situation a little better than that of the person they are com-

paring themselves with. This results in a shift upwards of all

scores. However, this can be compensated for by taking the

average scores of all who state that they are equal and com-

paring this with the average scores of all who state that they

are a bit better.

Instead of using patients' ratings one could also use clin-

icians' judgments of changes in scores of measures that are

well known to them. For instance, one could administer

questionnaires to patients before and after an intervention of

known eVectiveness with which clinicians are familiar, so that

they can see the change in score associated with response to

treatment. Other possibilities include the comparison with

elements of life to which we all can relate, like physical func-

tioning. For instance, one could relate changes of physical

well-being to an improvement from moving about in a

wheelchair to walking with physical limitations.

To summarise, the evaluation of clinically meaningful

changes requires three conditions: ®rstly, the need of an

independent standard which is itself interpretable; secondly,

the change must be meaningful to the audience who use the

information, i.e. the clinicians; thirdly, the instrument must

bear at least moderate correlation with the independent

standard. At present there is no well-established methodology

that solves this problem of clinically meaningful changes with

a single strategy. Therefore, it is necessary to use a variety of

approaches to increase the meaning of QoL measures.

Discussion

It was stressed that the above-mentioned approaches have

(so far) not been applied in cancer clinical trials. An approach

that has been developed by the National Cancer Institute of

Canada is a subjective signi®cance module of questions to

investigate patients' perception of change on four of the

domains of the EORTC QLQ-C30 questionnaire. Each

question asks patients to compare their current situation with

the previous occasion at which they ®lled out the ques-

tionnaire. Answering categories are a semantic diVerential

7-point scale.

There may be a problem related to this method because of

the inevitable rephrasing when asking if a change has occur-

red on a certain domain. The subjective signi®cance term

diVers from the phrasing of the individual items in the QLQ-

C30 questionnaire. As a result, one is not sure whether the

patient attributes the same meaning to such a term and,

hence, there is uncertainty over the congruency of the two

types of scores re¯ected by weak correlations between the two

measures. The NCIC found that the physical functioning

item of the subjective signi®cance scale and the physical

functioning scale of the QLQ-C30 had a correlation of only

0.23, whereas the social item and scale had a correlation of

0.42. However, it was emphasised that a low correlation may

be due to other factors as well (e.g. insuYcient variability in a

population or in the magnitude of change).

The problem related to the use of a descriptive score and a

subjective change score is, therefore, which score to use as the

gold standard? One argument for focusing on the descriptive

QoL scores is the diYculty in adequately memorising the

situation of the previous assessment, if the interval between

the two assessments becomes long. Moreover, there is also

the process of adaptation to the situation. The process of

adaptation could even result in a reconsideration of the per-

ception of a previous situation. Alternatively, if we agree that

the patient is the best and ®nal arbiter of his/her health out-

come, then it can be argued that these subjective evaluations

are in fact the optimal information to use. Those in favour of

this point of view suggested dropping the term `clinical' in the

discussion of meaningful changes, because it implies that

medical parameters are more important than the view of the

patient. Finally, a kind of midway position was agreed upon,

that as long as we do not yet have a clear understanding of the

patterns in subjective signi®cance score and the dynamics of

QoL as measured by the standard psychometric approach, it

seems best to incorporate all available data in the process of

medical decision making, not only patient-derived data, but

also clinicians' judgements.

Future research to improve methods of determining clini-

cally important changes could be to develop associated ques-

tionnaires of subjective signi®cance and relate these to other

more objective external indicators of change, such as

response to treatment, or formal diagnostic systems, like

those used in psychiatry and clinical psychology. A possibly

useful method to improve response correctness could be to

show patients the scores of their previous assessment. So far,

only one group of researchers have investigated this and the

results seemed promising. However, this needs to be repli-

cated by others. A ®nal approach worth developing is a map-

ping system of reference scores of all kinds of health states

throughout a large variety of diseases.

STATISTICAL APPROACHES TO ANALYSING

QoL DATA

During the past two decades of QoL research, the main

emphasis has been on the development of sound measures to

evaluate QoL. Issues of statistical analysis of QoL data have

received little attention in the literature so far. Now that good

tools to measure QoL are available, it has become clear that

there is a pressing need to ®nd proper methods for analysing

QoL data and to gain experience using them.

QoL and Economic Evaluation in Cancer Clinical Trials 1319



Background material (presented by Peter Fayers)

A randomised clinical trial is the only form of scienti®c

investigation that can ensure an unbiased comparison of the

eYcacy of diVerent treatments and QoL assessment is an

essential component of this treatment evaluation. However,

there are many problems regarding methods of analysis and

interpretation of the results. Analysis of QoL data from can-

cer clinical trials can be classi®ed into two broad categories:

con®rmatory data analysis and descriptive or exploratory data

analysis. Con®rmatory data analysis is used when a number

of a priori hypotheses are formulated and tested. The

hypothesis testing can be largely based upon standard statis-

tical signi®cance testing, although there may be practical

problems arising from the multidimensional nature of QoL

assessments, the `longitudinal' nature of the repeated mea-

surements over time and the occurrence of missing data for

individual patients. Exploratory and descriptive data analyses,

as their name suggests, are used to explore, clarify, describe

and interpret the QoL data. Frequently, these analyses will

reveal unexpected patterns in the data, for example suggest-

ing diVerences in QoL with respect to treatment or other

factors. However, exploratory analyses often consist of a large

number of individual comparisons and signi®cance tests and

some apparently strong eVects may in fact arise out of chance

¯uctuations in the data (there is considerable variability and

`noise' when assessing QoL). Thus, exploratory analyses may

result in the generation of new hypotheses which should then

be in subsequent con®rmatory studies.

Because exploratory and descriptive analyses are less con-

cerned with signi®cance testing, graphical methods may be

especially suitable. These have a number of advantages over

purely numerical techniques. In particular, judicious use of

graphics can succinctly summarise complex data which

would otherwise require extensive tabulations and can clarify

and display the complex interrelationships of QoL data. At

the same time, graphics can be used to emphasise the high

degree of variability in QoL data. This contrasts with

numerical methods, which may often lead to results being

presented in a format which leads readers to assume there is

greater precision than the measurements warrant. Graphical

techniques can highlight changes in QoL which are large and

clinically signi®cant, whilst making it clearer to readers which

changes are unimportant (even though some clinically unim-

portant changes may be statistically signi®cantly diVerent

from zero).

QoL measurements are frequently collected at repeated

times before, during and after treatment. Two of the most

basic methods of graphical display of QoL over time are plots

of mean scores over time and plots over time of the percen-

tage of patients with values exceeding a certain level. For

example, in considering an assessment of pain (say, a 4-point

scale with 1 = `not at all', 2 = `a little', 3 = `quite a bit',

4 = `very much'), one might either plot the mean pain score

over time, or the percentage of patients reporting serious pain

(e.g. pain categories 3 and 4). The percentage plots could be

extended by superimposing plots corresponding to the per-

centage of patients in each of the four categories.

In summary, most methods of analysis and interpretation

are susceptible to problems of bias. The use of numerical

methods and formal hypothesis testing may lull readers into

a false sense of security, since statistical signi®cance might

be falsely assumed to imply that the hypotheses have been

con®rmed or rejected. Graphical methods, by being less

formal, may be more appropriate and may more readily lay

emphasis upon the variability and uncertainty attached to

QoL measurements.

Discussion

There was general agreement that the nature of QoL data

does not require the invention of new statistical methods to

analyse the data. Issues like time dependency and repeated

measures can, in principle, be handled using conventional

statistical methods. However, there are some other obstacles

that often necessitate a pragmatic approach to the analysis of

QoL data.

The ®rst obstacle is the lack of agreement about the best

approach. The choice of the best approach depends not only

on the research question, but also on the use of the results.

Are the results to be used for decision making at an individual

patient level or for decisions regarding the optimal treatment

for groups of patients? For decision making at an individual

level, descriptive information presented in a graphical way

seems to be the most appropriate. If QoL is the primary

endpoint in a randomised clinical trial comparing two diVer-

ent treatment strategies, the appropriate statistical methods

would be those that allow con®rmatory data analysis. DiVer-

ent decisions require diVerent types of information.

There was some general concern among the participants

about the inappropriate use of statistical methods to analyse

QoL data for the sake of comprehensibility and interpret-

ability of the results. Clinicians prefer to read an overall con-

clusion of QoL results, preferably accompanied by a P value.

Very often, the available data are such that the underlying

assumptions for applying those types of statistical analyses are

not met.

Two opposing views became apparent during the discus-

sion. One faction was of the opinion that at present only

simple and conservative methods of descriptive data analysis

should be applied, with an emphasis on graphical methods.

They stated provocatively that testing of a priori formulated

hypotheses is questionable as the principal aim of QoL data

analysis. A description and comprehensive interpretation of

patterns of change would be more appropriate. The oppo-

nents argued that this would imply the loss of much infor-

mation. They recommended to start data analysis at the point

where the other group stops analysing data and favoured

further analysis despite the problems caused by missing data.

According to this viewpoint, it would be very unsatisfactory

to perform a clinical trial in which QoL is an endpoint and

ending up with only descriptive results in terms of percen-

tages without even an attempt to answer the initial question

about the diVerences in length of life and QoL with the

treatments under comparison.

A second obstacle that necessitates the use of pragmatic

solutions to analyse QoL data is the current lack of large

databases. As long as we do not know what `normal' values

are for QoL in particular patient populations, any decision on

what a meaningful change is remains arbitrary. As we accu-

mulate more information on the score levels for diVerent

groups of patients, we may become able to determine what

constitutes a meaningful change. It was generally agreed that

the use of sensitivity analysis and con®dence intervals should

be strongly recommended. Also, that it is important to pro-

vide a full description of the characteristics and problems of

the available data, as well as a description of the likely direc-

tion of the bias of the results.
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A third obstacle is the problem with missing data.

Although the best way to deal with missing data is not to have

any, missing QoL data are very common in practice. The

problems arise at the stage of data collection and must

necessarily be addressed at this stage. However, missing data

are, and to a certain extent will always remain, an inherent

characteristic of a QoL dataset. The type and amount of

missing data determine to a large extent the type and robust-

ness of the conclusions that can be drawn. Handling long-

itudinal QoL assessments with large amounts of missing data

remains problematic.

SAMPLE SIZE CALCULATION AND HOW

TO HANDLE MISSING AND CENSORED

QoL DATA

With respect to the determinants of sample size, norms and

precedence dictate values for power and signi®cance level,

while the crucially important anticipated eVect size must be

determined for each trial, based on experience, published

data or pilot studies. With QoL as a main outcome of a trial,

there is neither experience of nor agreement about what

would constitute a meaningful bene®t for the patient. Missing

data can imply a signi®cant loss of power of a study. The

cumulative eVects of many missing values can drastically

reduce the number of patients available for analysis. Another

problem is the possibility of serious bias, if the data are not

missing at random.

Background material (presented by David Machin and Peter

Fayers)

In a phase III clinical trial, it is necessary that there is an

adequate sample size to provide suYcient power to test the

signi®cance of diVerences in treatment eVects. Historically,

the main endpoint in cancer clinical trials has been clinical

(e.g. survival, disease-free survival or response rate) and the

sample size calculation has been based on either a time to

event analysis or a comparison of two binomials. However, in

recent years, several clinical trials have been initiated with a

QoL outcome as the main endpoint. A common problem

with QoL as a main endpoint in cancer clinical trials is the

speci®cation of a worthwhile and clinically meaningful treat-

ment eVect size that is plausible in practice. There is some

evidence that a worthwhile eVect is often larger than the

plausible eVect, implying that we are over-optimistic in stat-

ing what the treatment eVect is that we should be looking for.

Another major problem has been that many clinical trials

have been under-sized and under-powered, leading to a

decreased chance of detecting diVerences between treat-

ments. Earlier cancer clinical trials were designed to show a

diVerence between treatments, while today's trials tend to be

designed to test equivalence. This use of the reverse of the

null hypothesis has important consequences for the sample

size needed.

Missing data are usually a particularly severe problem in

the context of large multicentre randomised trials, especially

where the QoL assessments span a substantial period of the

patients' follow-up and where the survival rates are low.

Missing data are an important problem, because they result

in a loss of power. Firstly, they reduce the number of patients

that are available for simple univariate analysis. Secondly,

many forms of repeated measures analyses or multivariate

analyses assume that complete data are available and the

cumulative eVects of missing values can drastically reduce the

number of patients with complete data that are available for

such analyses.

Missing data can introduce bias if we do not know whether

data are missing at random. If data are not missing at ran-

dom, what is the impact of ignoring the missing values? And

how can one best estimate or impute the missing values?

There are some methods of multivariate analysis that allow

missing values to be ignored. However, this is usually tanta-

mount to assuming that missing data are missing at random.

Two types of missing data may be identi®ed. Firstly, there

can be items missing within a form. This is the simpler

example of missing data. However, can one assume that those

items are missing at random? In many cases, it may appear

likely that the patient simply forgot to answer all the ques-

tions, in which case one may be tempted to impute the miss-

ing value using simple estimation procedures. In other cases,

it is perhaps more likely that the patient consciously avoided

answering the question(s).

The second type of missing data is that of missing forms.

When a whole form is missing the problems are similar but

more extensive. Missing forms are, in many trials, more

common as the patients come closer to death. So missing

forms occur frequently during later stages of clinical trials. In

this situation it seems likely that the forms are not missing at

random.

So far, there is no consensus on guidelines in the case of

missing items or forms. Each case has to be reviewed on an

individual basis. In this context, it is of crucial importance to

gain information on the possible reasons for missing data.

There are three main methods for handling missing data:

(a) Regard each assessment separately and plot all avail-

able data at each time point. Thus, one might plot or

tabulate the results across all patients at the baseline

time point, using all completed baseline forms, and in

the same analysis use all available forms for each of the

other time points. This leads to diVerent patients

being used at each time point, according to whether or

not they completed the questionnaire at that time.

The main advantages of this method are its simplicity

and the fact that it uses all available data. However,

there are potentially serious problems, since diVerent

patients and diVerent numbers of patients are used at

each time point.The comparisons across assessments

may thus be biased.

(b) The main alternative method is to restrict the data set

to those patients who have returned complete data at

all measurement time points. For example, if one

wishes to analyse patterns of QoL during and imme-

diately post-treatment, one might de®ne the period of

interest as the ®rst 6 months. Then the data set would

comprise those patients who have returned forms on

all occasions during the ®rst 6 months. One might

additionally adapt this approach to allow for censoring

due to death. This method, too, has an advantage of

simplicity. However, the sample size available for

analysis may become greatly reduced, since diVerent

patients may have missing data at diVerent times.

More seriously, there remains a problem of bias

because the patients that survive and have good com-

pliance may well have better physical and psychologi-

cal status than other patients. Moreover, if survival

rates are diVerentially aVected by the treatments, there
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will be diVerent numbers of patients included in the

QoL analysis of the two treatment groups. This could

represent unacceptable bias.

(c) The third method is to `impute' values for the missing

data. In principle, a model is developed corresponding

to the pattern of missing data and this is used to

estimate the most likely values whenever data are

missing. The mechanics of imputation are relatively

straightforwardÐeither by direct estimation using

averages or regression techniques, or by an iterative

method such as the expectation maximisation algo-

rithm. However, in all cases of imputation the most

crucial aspect is the speci®cation of an appropriate

model for the pattern of informative or non-random

missing data.

Discussion

During the discussion, the importance of the distribution

of scores and criteria for interpreting changes in QoL scores

once again became apparent. It was stressed that the sample

size calculation should be based on the type of data (catego-

rical, ordinal or cardinal) and the method of analysis that will

be applied (parametric or non-parametric). To perform sam-

ple size calculations we require estimates in the control arm.

As QoL data are accumulating rapidly, the problems in cal-

culating sample sizes should become less.

Sample size calculations are usually made based on the

primary endpoint. Fortunately there have been only very few

clinical trials in which QoL was the primary endpoint. There

was some general agreement that for QoL as a secondary

endpoint the sample size of the primary endpoint would and

should be large enough to provide adequate power to detect

substantial diVerences between the two treatment arms with

respect to QoL. The general advice is to base sample size

calculations on only a primary domain of QoL instead of the

whole spectrum.

With respect to missing QoL data, there was a general

consensus that surrogate data are preferable to no data at all.

Various suggestions were made on how to impute data, such

as proxy ratings, latest scores taken forward, impute extreme

values and perform a sensitivity analysis. It was pointed out

that a number of new methods relying on more sophisticated

modelling techniques are currently under development or

being tested. All these techniques depend greatly on the

validity of speci®c assumptions and their value still has to be

documented.

INTEGRATION OF LENGTH OF LIFE AND QoL

OUTCOME MEASURES

Length of life outcomes have been classical endpoints in

cancer clinical trials. Now that QoL is increasingly included

as an endpoint, there is a need for special methods to com-

bine length of life and QoL data leading to a valid measure of

quality adjusted survival. Well-established methods are not

yet available, but in recent years a special form of quality

adjusted survival has become quite popular for use as a deci-

sion aid in resource allocation problems. This is the quality

adjusted life years (QALY) approach, but there are some

major unsolved theoretical and methodological problems

related to this technique. An alternative, the quality adjusted

time without symptoms and toxicity (Q-TWiST) model, is a

method especially developed for integrating QoL adjustments

in survival analysis.

Background material (presented by Richard Gelber)

The evaluation of treatments in cancer clinical trials utilises

a variety of endpoints, including length of life outcome mea-

sures (overall survival, disease-free survival), but also data on

toxicity and QoL. For chronic illnesses with no cure, new

treatments should be evaluated not only for their eVect on

survival, but also for possible palliative advantages. A given

therapy will not often be equally advantageous with respect

to all outcomes considered important and it is in

general important to gain insight in the trade-oVs between the

various outcomes. The most important case is the frequent

trade-oV between a gain in survival and increased toxicity (at

least in the short run) and its presumed detrimental eVect on

QoL.

Quality adjusted survival analysis may be used as a general

term for methods to take such trade-oVs into account. As in

an ordinary survival analysis, the focus of quality adjusted

survival analysis is on time, but survival time is adjusted to

take account of negative impacts (e.g. of toxicity) on QoL.

The adjustment is accomplished by a kind of weighting sys-

tem, with weights ranging from zero (a state of health asses-

sed as equally as bad as death) to 1 (perfect health, in some

sense). Conventional survival analysis implicitly assumes the

weight 1 for the whole survival period, while quality adjusted

survival analysis takes into account that QoL may vary over

time, depending on the eVects of treatment and other factors

and assumes that QoL may be measured meaningfully on an

interval scale from 0 to 1. A composite measure of quality

and quantity of life (i.e. quality adjusted survival) is obtained

by summing the weighted periods of survival time. This

summary measure can be used for treatment comparisons

and as the outcome measure in cost-utility analyses. There

are two main variants of quality adjusted survival analysis, the

QALY method and the Q-TWiST method.

The QALY method. In a QALY analysis, speci®ed time

intervals are set prospectively based on the time points at

which utility assessments are scheduled. The total QALYs

following a treatment can be computed per individual patient

as the sum of the products of each assessed utility score

multiplied by the duration of the time period for which this

utility measure is assumed to be valid. Subsequently, the

QALYs for all patients in a given treatment arm are averaged

to provide a QALY estimate for that therapy. A good example

of the use of QALYs in a cost-utility analysis is provided by

[6]. The US panel on cost-eVectiveness in health and medical

care [7] recommends using QALYs for the reference case

analysis and, in addition, contains an extensive discussion of

the issues in selecting such outcome measures (e.g. QALYs

versus healthy years equivalents) and in measuring these

outcomes.

QALY analyses have not been performed frequently in

cancer clinical trials because of several limitations. First, the

serial utility assessments require lengthy individual interviews

that are often not feasible. A second limitation is the problem

which arises from missing data in longitudinal assessments. A

third limitation for calculating QALYs in clinical trials relates

to the handling of censored observations. If a Kaplan±Meier

estimator is applied directly on the accumulated QALY score

for each patient up to his or her follow-up time, this estimate

will be biased, since the distribution of QALY scores and the

censoring are not statistically independent.

The Q-TWiST method. In a Q-TWiST analysis the course

of the patients' treatment and follow-up is partitioned into
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health states that are clinically relevant for the therapies

under consideration and a utility score is assigned to each

clinical health state. Instead of forming quality adjusted sur-

vival estimates from each individual's history, the average

amounts of time patients spend in QoL oriented clinical

health states are estimated and these are combined as a

weighted average with the utility scores as weights to form the

Q-TWiST estimates. This procedure can be used with cen-

sored data without the diYculties associated with informative

censoring described above.

The Q-TWiST method utilises a three step procedure

The ®rst step is to de®ne progressive QoL oriented clinical

health states that highlight diVerences between the treatments

being compared. For example, in the case of adjuvant che-

motherapy for resectable breast cancer, the time with toxicity

(TOX) is represented by the period in which the patient is

exposed to subjective side-eVects of therapy. The time with-

out symptoms of disease or toxicity of treatment (TWiST) is

a state of relatively good QoL. The time spent living with

overt metastatic disease or time in relapse (REL) represents

the time after the diagnosis of systemic spread of the disease

until death.

The second step is for each treatment separately to parti-

tion the overall survival time into the duration of the clinical

health states by using data for the time points of transition

between the states de®ned in the ®rst step. For example,

areas between the Kaplan±Meier estimates for overall survi-

val, disease-free survival and time to end of toxicity represent

the average amounts of time spent in the respective clinical

health states: TOX, TWiST = disease-free survival-time to

end of toxicity and REL = overall survivalÐdisease free-sur-

vival. These are calculated up to a speci®c point in time

determined by the follow-up limits of the study cohort. The

resulting estimates are called restricted means because they

represent the mean survival time within the follow-up inter-

val. The survival curves for the outcomes can be plotted on

the same graph to illustrate the partitioning according to

treatment group. This is known as a partitioned survival

analysis.

The third step is to compare the treatment regimens in

terms of quality adjusted survival. This composite measure is

obtained by summing the average clinical health state dura-

tions calculated in the second step multiplied by utility

coeYcients. TWiST is considered to be the best possible

clinical health state for the particular disease being studied. In

most analyses it is assigned the value of 1 for all treatment

arms. When patient-derived utility values are not available,

the treatment comparison results are best presented as a

threshold utility analysis. This is a sensitivity analysis com-

paring the treatments over all possible combinations of the

utility scores for the clinical states (TOX and REL in the

example), whereby the threshold utility values changing the

preference from one treatment to the other (threshold) may

be determined.

The Q-TWiST method has several advantages as a quality

adjusted survival methodology. It can be applied retro-

spectively even without patient-derived QoL measures. Its

graphical presentations are understandable to clinicians who

are familiar with Kaplan±Meier survival curves. The method

works with censored data. The threshold utility plots allow

patients to identify which treatment they may prefer,

depending on their individual constellation of relative utility

values for TOX and REL.

Discussion

The discussion focused mainly on the perceived common-

alities and diVerences of the QALY and Q-TWiST approa-

ches. For some, the two approaches are conceptually quite

similar, whereas others consider them to be very distinct

approaches. However, most participants agreed on the fol-

lowing three points.

(1) The underlying theoretical assumptions of the

approaches are similar.

(2) Both approaches have the same objective, i.e. to inte-

grate length of life and QoL outcomes by adjusting the

time spent in a certain health outcome for the quality

of that health state.

(3) Both methods include the same initial basic elements

of a stepwise procedure: the relevant health states have

to be de®ned; the time spent in each health state has

to be calculated or estimated, and a value has to be

assigned to the various health outcomes.

However, the calculation of outcome presents a major dis-

tinction between the two methods. The end product of the

QALY method is a single number representing the estimation

of life years gained. The outcome of this method can be

interpreted and compared over studies. In the Q-TWiST

method, the ®nal outcome is a sensitivity and threshold ana-

lysis which is context dependent. The fact that one method is

context dependent and the other is not, is due to their

respective approach of assigning weights to possible out-

comes. In the QALY approach, the anchors are ®xed: the

lower boundary represents death and is assigned the value of

zero and the upper boundary is perfect health, which is

assigned the value of 1. In the Q-TWiST, the maximum

value is the best possible health outcome that can be obtained

in a certain context. The other health states are valued rela-

tive to this. So, the weights used are not necessarily absolute

weights, but relative to the best possible health state within

that speci®c situation.

Another important distinction between the two methods is

their areas of application. The QALY method is mainly used

in cost-eVectiveness analysis and decision making at a policy

level requiring the use of a single outcome measure. The Q-

TWiST method is used in the context of clinical trials where

diVerent treatments are compared for their eYcacy. In this

case, it is not necessary to obtain a single ®gure to make

decisions about the optimal strategy for groups of patients.

During the discussion it also became apparent that some

clari®cation was needed with respect to the Q-TWiST

method. One issue to be clari®ed was the perception that the

Q-TWiST method can only be applied in an adjuvant setting.

Although the method was initially developed for adjuvant

treatment of breast cancer, it is currently also proposed in

non-adjuvant settings and for other diseases, for instance in

metastatic lung cancer. In such a study, the period of TWiST

is likely to be very small or even non-existent. It could be

replaced by a best possible health state which is speci®c for

that study.

Another issue that needed clari®cation is the maximum

number of health states. If there is evidence that there can be

various relevant health states with diVerent associated values,

then these health states have to be considered in the model.

For instance, long-term side-eVects could be a relevant issue

to consider separately in the model. The inclusion of more
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health states would certainly complicate the analysis, but it is

feasible.

One diYculty associated with the Q-TWiST method is its

retrospective application. The de®nition of health states and

the transitions between health states once the survival bene-

®ts are known may bias the results. A prospective de®nition

of health states and transitions prior to the start of the study is

to be preferred over a retrospective evaluation. However, for

some purposes a retrospective analysis can be warranted. In

this case, the de®nition of the health states and transitions

have to be carried out in a conservative way with respect to

the medical outcomes.

Finally, two problems related to the method were men-

tioned. The ®rst is the de®nition of the health states. Health

states are not static, but tend to vary not only between indi-

viduals but also within individuals over time. In particular,

the toxicity experienced by patients during treatment may

vary substantially across patients and over time. So, the de®-

nition of the health states may not adequately cover all rele-

vant aspects at all times and for all individuals. Although

relevant, this problem is not unique to the Q-TWiST

method. It applies to any method that uses descriptions of

health outcomes, which always imply a simpli®cation of the

complexity of the real world.

The second problem concerns how to obtain the utility

scores for the various health states. In the early studies in

which the Q-TWiST method was developed, arbitrary utility

values were used, just to illustrate the workings of the

threshold analysis technique. The use of formal methods

(such as the standard gamble or time trade oV) to elicit

patient utilities is always to be preferred over the assignment

of arbitrary values, but is rarely feasible, as these techniques

are not easy to understand and are very labour intensive. For

these reasons they are diYcult to use in a clinical trial. How-

ever, it was concluded that this problem is not unique to the

Q-TWiST method either.

A BRIEF INTRODUCTION TO ECONOMIC

EVALUATION

The term economic evaluation refers to a general metho-

dological approach to assess the relative value of goods, ser-

vices or activities. For goods traded in normal markets, this

valuation of the relative value of the various possibilities is

carried out by the buyers when they consider the acquisition

of one or the other. The use of formal economic evaluation as

an aid to decision making becomes relevant for goods and

services for which the normal market mechanisms, for one

reason or another, cannot be assumed to function well.

Health care is one important area of the economy, where, for

a variety of reasons, the usual market forces are not expected

to function well and public regulation is the rule rather than

the exception.

The following is a brief, general de®nition of economic

evaluation as a method of analysis: a comparative analysis of

alternative lines of action including their eVects as well as their

costs. The basic tasks in any economic evaluation are, there-

fore, to identify, measure, value and compare all the costs and

eVects of the alternatives under consideration. The purpose is

to carry out a structured collection of information regarding

each of the alternatives and to ensure that the information

about all the alternatives is collected, treated and assessed

according to uniform and consistent criteria. Applied to

medical care, the methods of economic evaluation may be

used to compare alternative treatments of speci®c diseases or,

more broadly, to compare the contribution of various

(programmes of) interventions with an overall objective, such

as improving (quality adjusted) survival. The basic reference

in this ®eld continues to be [8], while the report by the

US panel on cost-eVectiveness in health and medicine

mentioned above [7] may become the new standard

reference.

Various types of economic evaluations are encountered in

health care. The methods diverge mainly in the way they

assess and value the eVects of the interventions on the

patients' health status. The most commonly used type of

analysis is cost-eVectiveness analysis, which requires that the

eVects of the interventions be expressed in a single clinical

dimension by means of a `natural unit' of measurement, such

as life years gained or reduction in probability of relapse for

cancer patients. If the treatments' eVects can be considered to

be essentially identical, a cost-minimisation analysis may be

used. The assumption of identical eVects is not often defen-

cible, although it may sometimes be justi®able to focus the

analysis on a single dimension of outcome (e.g. survival in

patients suVering from acute life-threatening diseases). Cost-

utility analysis can be considered as an extension of cost-

eVectiveness analysis, aiming to overcome the limitations

caused by the requirement that outcomes should be assessed

in one single dimension. By assessing the net eVect of treat-

ments on patients' utility or health-related QoL, treatment

outcomes are measured in terms of patients' or society's per-

ception of treatment bene®t. Finally, in cost±bene®t analysis

treatment outcomes are valued in pecuniary terms, whereby

bene®ts and costs are rendered comparable and the net ben-

e®t of each of the comparators may be calculated. However,

this method is used infrequently because of the diYculties

posed by the pecuniary valuation of outcomes.

The ®rst economic evaluations of health care interventions

appeared approximately 25 years ago, and the number of

studies published each year has been growing steadily. Such

analyses are no longer merely academic exercises, but are

increasingly being used to justify, if not determine, decisions

in everyday medical practice. For instance, the decision may

concern the inclusion or not of a new drug on a hospital or

primary practice formulary listing or its reimbursement sta-

tus. The increasing importance of such analyses for practical

decisions require accuracy and attention to detail and this will

probably give even further impetus to the important discus-

sions of methodological issues, which have always char-

acterised this ®eld of academic inquiry [9±17].

RANDOMISED CLINICAL TRIALS AS A VEHICLE

FOR DATA COLLECTION

Economic evaluations of treatment alternatives require

valid and reliable data on both eVects and costs of each of the

comparators. Generally, there is a lack of pertinent data at the

time when initial reimbursement decisions must be made,

and, habitually, economic evaluations have been performed

by bringing together data from a number of diVerent sources.

Since its ®rst launch in the mid-1980s, the idea of collecting

cost data in connection with randomised clinical trials,

usually considered the gold standard for assessing the eYcacy

of (new) treatments, has attracted increasing interest. How-

ever, attention should be paid to a number of potential pro-

blems in basing economic evaluations on data collected this

way.

1324 N. Neymark et al.



Background material (presented by Linda Davies)

A main criterion for determining whether to include eco-

nomic components in a clinical trial is the relevance of the

trial in economic terms. Besides quantitatively important

anticipated diVerences in the costs and/or eVects of the alter-

natives, the pertinent considerations include whether it is

possible to estimate the bene®ts associated with the clinical

outcomes in a relevant manner for the assessment of the

relative value for money of the alternatives. In addition,

the decision about integrating the collection of the necessary

data in the trial should be governed by the likely variability of

the items between patients and about the potential and

expected costs of collecting accurate data outside the clinical

trial.

The design of the trial should be appropriate for economic

evaluation. The ®rst issue is the external validity of the clin-

ical and economic results, which inter alia depends on the

inclusion and exclusion criteria and the speci®cation of

patient management in the protocol. It may also be diYcult

to generalise the procedures followed, the resource utilisation

and clinical results to routine clinical practice, because trials

tend to be conducted by highly committed and specialised

investigators in specialist centres. Another design issue is the

length of follow-up, since the planned follow-up for clinical

trials is typically shorter than the time horizon for an eco-

nomic evaluation. This may preclude measurement of the

resource use and consequences of certain clinical events of

importance for the overall costs and eVectiveness of an inter-

vention. It also often forces the economic analyst to use sur-

rogate rather than ®nal endpoints. Economic evaluation

should always be based on an intention to treat analysis and

this requires accurate follow-up even of patients withdrawn

from treatment.

Since data collected in clinical trials are stochastic, con-

siderations about appropriate methods of statistical data ana-

lysis are called for. This issue is discussed below.

Discussion

A prevailing viewpoint in the discussion was that there are

no major theoretical barriers to the inclusion of economic

evaluations in clinical trials. One argument in favour is the

presumed interaction between resource use and outcome.

Another is that it is simply not permissible to combine out-

come data from trials with administrative or observational

cost data, because the populations are completely diVerent.

In general, it is very important that the economists become

involved in the planning of the trial from the very beginning

and participate in the discussion on the choice of endpoints,

length of follow-up, power issues, etc. The case report forms

for economic data should always be integrated with the clin-

ical case report forms. The possibility for tracing the patients'

use of other medical care services by data from other sources,

such as private insurers, were viewed with some skepticism,

although such data would be a valuable supplement to the

data derived from clinical trials.

Most of the discussion turned on the issue of general-

isations from the results of economic evaluations integrated in

randomised clinical trials. One viewpoint was rather skeptical

about the possibility of generalising the results from clinical

trials, viewing the role of economic evaluations alongside

clinical trials as very restricted. The opposing view was

less reticent and less critical of the relevance of economic

evaluations carried out in connection with clinical trials,

arguing that economic evaluation within a phase III trial is

often the only possibility to assess the economic impact of a

new therapy before it is considered for reimbursement

[16, 17].

The restrictive viewpoint is that an economic evaluation

alongside a randomised clinical trial can at most show whe-

ther a new treatment has the potential to be eYcient, while it

cannot address the question `will it be eYcient in practice?',

which is the relevant issue and the one that economic eva-

luations are intended to inform. There is a clear trade-oV

between internal and external validity and in a randomised

clinical trial one is trying to maximise internal validity in

order to establish the eYcacy of the new treatment by elim-

inating, as much as possible, any competing explanations for

a diVerence in treatment outcome. An economic evaluation

in a phase III randomised clinical trial is primarily a good

means of gaining insight into the principal features and vari-

ables that should be included in a subsequent economic

assessment based on, for instance, observational data or a

non-randomised trial.

Some concern was raised about the possibility of ever hav-

ing eVectiveness or phase IV trials carried out, at least for

treatment comparisons showing a clear diVerence in eYcacy,

because it would seem unethical to allocate (by randomisa-

tion or otherwise) any patients to the less eVective treatment.

However, this concern was rejected, partly because it

ignores the argument for taking both costs and bene®ts

into consideration, simultaneously and with equal weight,

partly because the diVusion of new and superior treat-

ments does not take place instantaneously and completely

immediately after a signi®cant bene®t has been documented

once.

There was general concern about the representativeness of

centres. This matter is further complicated by the variations

between centres in resource use, not just in quantities, but

also in types. Can resource uses be averaged when there are

such large variations, as observed in several trials and other

types of studies, variations due to diVerences in relative prices

as well as to diVerences in practice patterns, and which may

interact with the treatment and outcomes? Another concern

was the possible learning eVect. As the physicians gain more

experience with the new treatment, the suitability of patient

types and the handling of side-eVects, this could lead to

changes in resource consumption.

Concerning the external validity of economic evaluation in

randomised clinical trials, it may be claimed that the clinical

outcome is the maximum to be expected, simply because

more tests are carried out and many things are determined

earlier in a clinical trial than outside trials. At the same time,

the diVerence in costs is minimised, because a large part of

the cost is protocol driven and there is limited ¯exibility

allowed in the clinical treatment. It is a commonplace to state

that protocol driven costs should be excluded from the

analysis, but in practice it may be diYcult to determine

exactly what these costs are. It can be argued that clinical

trials usually underestimate the costs in the real world

because in everyday clinical practice the treatment will

be used in situations where it will not be as eVective and this

will increase the costs outside the trial. Whether this will

aVect the comparators to a diVerent degree (and thereby

change the estimate of relative costs) cannot be determined a

priori, but must be examined empirically on a case-to-case

basis.
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RELATIVE STRENGTHS AND WEAKNESSES OF

THE VARIOUS OUTCOME MEASURES

An essential step in the design of an economic evaluation is

the choice of outcome measure. Cost-eVectiveness analysis

uses outcome measures, such as event rates (e.g. relapses

prevented, live years saved), or measures on a health status

index (i.e. scores on dimensions such as physical function,

pain, social function). Cost-utility analyses use outcome

measures which combine duration of life and health-related

QoL into a single, numerical summary measure intended to

represent the utility for the patients of a set of outcomes. The

various outcome measures may be seen as complementary,

providing the decision makers with diVering types of relevant

information.

Background material (presented by Paul Kind)

We are, primarily searching for measures that are sensitive

to change, i.e. they must be able to detect real change. We

usually rely on repeated measurements of health status or

QoL across time and from diVerences observed imply that a

change has occurred. If the measurements are to be used in

an economic context, they must be expressed in a quantita-

tive form and have particular arithmetic properties. Measures

with ratio scale properties are often sought after, but actually

interval scales will do. An interesting case is the frequently

used Karnofski index, which is kept in use because previous

studies always used it. This is a nominal classi®cation labelled

with numbers, so it appears to have arithmetic properties,

although it should be considered largely an alpha-numeric,

nominal tool. Another case is the Spitzer QoL index, which is

just arbitrary weights with an index property, where the

weights are basically the product of a factor analysis, which

do not necessarily have any basis in patient preferences.

No matter how outcome measures are derived, they are

likely to have some underlying methodological components.

which will mark the data analysis. A two stage approach to

the design and development of the measures is frequently

seen. The ®rst is the requirement to describe health status in

order to categorise patients and to determine whether they

are better or worse, e.g. to determine if a change has taken

place. The second step is to ®nd a valuation or weighting

system to quantify the change. Psychometricians are likely to

favour methods based on ranking, while economists are more

likely to prefer choice methods such as standard gamble or

time trade-oV to obtain utility weights. Whichever method is

chosen, there remains the issue of the arithmetic properties of

the measure, and the necessity of choosing between the var-

ious methods, which will yield diVerent sets of weights.

Discussion

The ®rst issue raised was whether economists should press

more for the use of pecuniary valuations, in particular will-

ingness to pay measures instead of, or as a supplement to, the

various forms of utility or other outcome measures. One

objection to this was that a danger of using pecuniary mea-

sures is that people will think they understand them, while

they would readily admit that they do not really know what

utilities mean.

Another viewpoint was that the chances of ever ®nding a

composite outcome measure that ful®lls everybody's objec-

tives are very slight indeed, so it might be better to use sepa-

rate measures suitable for the varying objectives of the various

professions. QoL measures are needed from a medical deci-

sion maker's and a patient's point of view, but it may also be

useful for economists striving to generate some willingness to

pay measures. It is doubtful whether it is useful to try to

develop this QoL measure into a quantitative measure to be

used for economic evaluations of the cost-utility type and it is

probably better to keep a distinction.

One idea could be to ask respondents about their will-

ingness to pay for a change found through a well-validated

QoL pro®le questionnaire. Presumably, the more `mean-

ingful' a change, the higher willingness to pay. Patient pre-

ferences and willingness to pay measures could be obtained

outside clinical trials, which should only be used to determine

changes in descriptive terms.

One objection to this proposal was that preferences may

not be stable over time. For instance, if the patients enter a

trial full of hope, over a time period their QoL would change

in a negative direction if their optimism fades, even though

their health does not deteriorate in an `objective' sense.

Another objection was that it would be a move into a position

of the worst possible combination of elements, where aspects

of a QoL measure will be singled out and put into scenarios,

which patients are then asked to evaluate in some way, while

the ensuing information will later be used in quite another

context. The procedure would be peculiar to each study,

patient preferences and weighting would not be validated,

and considerable resource expenditure would be required to

obtain the information.

STATISTICAL ISSUES IN ANALYSING COST

DATA FROM CLINICAL TRIALS

When the possibility of collecting patient-based data on

costs and eVects by carrying out economic evaluations

alongside clinical trials is being used, the analysis becomes

stochastic rather than deterministic, as distributions for both

cost and eVect can be obtained. The analysis must be con-

ducted with appropriate statistical methods to assess the sta-

tistical, as well as the quantitative, signi®cance of diVerences

in costs and cost-eVectiveness and new statistical methods

may have to be developed to address some issues [18±21].

Background material (presented by Kit Simpson)

Variations in total costs incorporate variability in both

quantities and unit cost of the resources used, and this varia-

bility is increased in multicentre/multinational trials. The

following is a list of some of the most important questions

regarding statistical analysis of stochastic cost-eVectiveness

data currently being addressed by methodological investigators.

(1) What is the magnitude of worthwhile cost diVerences?

This is diYcult to specify, but necessary for determi-

nation of sample sizes.

(2) Are sampled or non-sampled data on costs more likely

to give us valid cost-eVectiveness ratios? Are there

clear examples that indicate whether a deterministic, a

partially stochastic or a wholly stochastic design is

most preferable for cost-eVectiveness analysis?

(3) Are piggy-back economic studies likely to be appro-

priately powerful to avoid type II error (i.e. not

detecting a true diVerence)?

(4) Can the power be increased by increasing the sample

size and/or by decreasing the variance? Or should we

accept a diVerent level of statistical signi®cance for the

economic analysis?

1326 N. Neymark et al.



(5) Are there possibilities of reducing the random com-

ponent of variation by identifying disease speci®c cost

drivers, using standard unit costs (pooled), or pre-

specifying outliers.

(6) Is there a possibility of reducing the systematic com-

ponent of variation by statistical control of economic

risk or by analysing practice patterns.

(7) If individual resource items are tested, how should

statistically signi®cant diVerences in opposite direc-

tions be treated?

Discussion

A major question to address is the fact that economists,

with the available data, will usually not be able to answer even

the most simple questions with the degree of rigour deman-

ded by statisticians. The issue then is whether this means that

the way trials are currently performed should be changed, or

whether economics should have diVerent, i.e. lower, stan-

dards for deciding on the statistical signi®cance of a diVer-

ence than the clinical standards, e.g. by accepting higher

limits of signi®cance level or a lower level of power?

In terms of con®dence intervals and determining diVer-

ences on the basis of group data, there is a need to know a lot

more about how to reduce variance at the patient level. Basi-

cally, the best thing to do is to build in good baseline data,

but it is often not possible to ®nd such natural history data. If

it is not possible to come up with prior hypotheses about the

expected impact on resource use, each single resource item

will have to be costed and tested statistically. By regularly

inspecting current practice, a better insight into what the cost

drivers are, may be gained and this may lead to a more

focused selection of data and to the formulation of more

accurate and informative a priori hypotheses for new trials. It

is necessary to get away from the concept of doing just one,

supposedly ®nal, economic study for each new intervention.

It would probably be better to adopt the kind of testing pro-

grammes known from clinical trials. A preliminary economic

study in phase II and III, with all its limitations, restricting its

relevance to the question `can this intervention be eYcient?',

would then be used to formulate economic hypotheses con-

cerning the process-speci®c cost drivers for a more de®nitive

phase IV study.

Another question is whether the habitual statistical sig-

ni®cance level of 5% is really necessary for economic data. A

predominant attitude was that if the primary endpoint of a

trial is clinical, it might be acceptable to assess the economic

outcomes with a signi®cance level higher than 5%. A further

problem is whether signi®cance tests should be performed for

each resource item (keeping in mind, of course, that a certain

number (e.g. 5%) will show statistically signi®cant diVerences

purely by chance) or on the total cost, which will be deter-

mined by multiplying the resources consumed by their unit

costs. Testing for statistically signi®cant diVerences in indivi-

dual resource utilisation items will certainly render most stu-

dies completely under-powered and will often be without

meaning when the treatments compared diVer fundamentally

in the types of resources required. Testing for each study site

individually will also lead to a serious loss of power and may

further lead to contradictory results among the sites. Using

total costs involves a mixture of deterministic and stochastic

data, which do not lead to any additional statistical problems,

but the problem of how to aggregate economic data across

study sites in a meaningful way has not yet been settled.

What the major cost drivers are and where the data on unit

costs for these are to come from should be decided in

advance, in the design phase of the trial. It should also be

decided in advance whether unit cost data will be pooled

from all the sites or whether they will be taken as standard

costs from one of the health care systems being assessed. The

sources for unit cost data should be speci®ed in the study

protocol, but it would of course also be very informative to

supplement this with an examination and an analysis of dif-

ferences when other sources for unit costs are being used.

The sample size required for economic evaluation is

usually expected to be larger than that required for the clin-

ical outcomes, because of a presumed higher variability in the

economic outcomes. Since the sample size of a clinical trial

will generally be determined by considerations other than

securing suYcient power to detect statistically signi®cant dif-

ferences in the economic outcome(s), other means of

increasing the power of the economic analysis must be found.

These may include the use of multivariate analysis methods,

prespeci®ed variables and adding a baseline data collection

form to help control variations in practice patterns. The pos-

sibility of using survival analysis and Cox proportional

hazards modelling to control bias due to censored cost data

was brie¯y mentioned, but not seriously discussed.

CHOICE OF ANALYTICAL PERSPECTIVE AND

DECISION CRITERIA

The choice of perspective or viewpoint for an economic

evaluation may be the single most important decision in the

planning of an analysis, as it determines which costs should

be included and how they should be valued. The standard

recommendation is to adopt a societal viewpoint, but it is

contentious whether cost items such as lost productive activ-

ity (whether remunerated or not) due to disease and the costs

of future unrelated diseases should be included in the calcu-

lations.

Cost-utility analysis is based on the assumption that some

measure based on individuals' valuations of their own QoL is

an appropriate basis for decisions between treatment alter-

natives. This individualistic assumption may be questioned,

for instance arguing that several other individuals than the

patient are aVected by the treatment, or that the distribution

of health gains among individuals should be given more

attention. Even accepting the assumption, it is contentious

whether equal weighting of each individual's gain is the most

egalitarian principle, and it is also debatable who should

make the valuation of health states.

Background material (presented by Erik Nord)

The ®rst issue is whether or not indirect costs should be

included in the calculation. This controversy may be solved

by clearly distinguishing the positive fact, that indirect eVects

on production of a medical treatment aVect the amount of

goods and services available to society for other purposes

from the normative question of what weight decision makers

should attach to these costs, relative to other types of costs.

Economic analysis cannot provide an answer to the norma-

tive question, but the magnitude of the eVect should be

reported.

It is suggested that the concept of societal perspective in an

evaluation should be interpreted as the viewpoint of the

majority of the population. Accordingly, valuations of health

outcomes should be elicited from representative population
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samples, ignorant of their own future health care needs.

General acceptability of this elicitation procedure would also

require that the respondents have a good understanding of

the impact on QoL of the various disease states and symp-

toms and that the procedure should ensure that the values

elicited re¯ect the subjects' own interests as potential future

users of the health care system.

Allocating scarce resources in health care essentially means

dealing with so-called person trade-oVs. In terms of the

resources spent on providing health care, this means that, if

for instance, treatment A costs twice as much as B, two peo-

ple can be treated with B for the money it costs to treat one

patient with A. Whether or not society wants to spend money

on two Bs rather than one A depends on the person trade-oV

in terms of valuation of outcome.

Conventional approaches to utility measurement are not

appropriate to answer this type of question, because they

have not been designed to rank programmes in a resource

allocation context. Respondents are usually asked to value

health states, individually or in relation to each other, but

they are not asked to give any thoughts on the implications of

their valuation for the overall allocation of resources or for

individuals threatened by the disease.

Further, the common perception of QALYs as cardinal

measures of individual utility is seriously ¯awed in two

respects. First, it seems diYcult to obtain meaningful indivi-

dual utility assessments of life saving treatments. Faced with a

choice between life and death, the individual has nothing to

lose by sacri®cing everything in order to try to stay alive.

Second, the assumption that only maximising the total num-

ber of QALYs (and not their distribution) matters has been

refuted empirically. To obtain meaningful utility measures

that also re¯ect concerns about equity requires direct person

trade-oV measurements, where the respondents are asked to

compare pairs of health programmes in terms of person

trade-oVs. One programme may be described as saving one

person from dying to a life in good health, while the other

may cure x persons in disease state S. The respondents would

then be asked to indicate the number x which, in their opi-

nion, would make the two programmes equally worth fund-

ing. By this procedure, life saving interventions may be

valued in a meaningful way and the respondents may place

whatever emphasis they wish on matters such as equity and

the severity of the initial state. A number of such exercises,

focusing on decisions about future treatment capacity and

conducted in various countries, show convergence towards

broadly the same valuation of health states. They give high

value to life saving compared with life improving procedures,

and high value to treatment of severely ill compared with less

severely ill. Patients with varying potential for bene®ting from

treatment receive valuations which do not diVer dramatically.

The last ®nding could be interpreted as a preference for

equity.

Discussion

There was considerable discussion about the inclusion or

not of indirect costs and about their possible measurement

and interpretation, but it was agreed that they should only be

included in analyses conducted from a societal perspective.

One concern though, was the risk of double counting, if

indirect costs are included. Double counting may result when

outcome is assessed by the (potential) patients' willingness to

pay, or with a QoL measure, if the ability to perform one's

work is an important factor in the respondents' willingness to

pay or QoL.

With respect to the valuation of loss of productive time,

some contributors to the discussion argued for the use of an

average, national wage rate for all the patients involved,

whether they are active on the labour market or not. By this

solution, the amount of data to collect and valuations to per-

form could be reduced and it would be less biased than the

usual human capital approach in favour of high income

earners at the expense of people not currently on the labour

market. The opposing viewpoint was that the analyst should

give as detailed a description as possible of the impact of the

intervention, without being restrained by fear of the possible

(mis)uses of this description.

The discussion did not reveal any consensus about the

background paper's central criticism of the use of QALYs for

societal resource allocation decisions. One criticism was

that the new concept, although perhaps useful for decision

making, could be criticised along some of the same lines as

QALYs are being criticised in the background paper. For

instance, who are the right persons to make the valuation?

Related to this is the question of the proper decision context,

i.e. whether the respondents should imagine themselves as

prioritising among current patients or if they should rather

take into consideration their own interests as potential future

patients. Some experiences, indicating that respondents

may be changing their position on these valuation issues

when changing roles, were referred, but the implications

of such observations did not become clear during the

discussion.

RULES FOR GOOD MODELLING IN ECONOMIC

EVALUATION

Modelling techniques are widely used in economic evalua-

tions, ranging from simple extrapolations of empirical data to

complex and intricate models, where patients move between

a succession of progressive states with transition probabilities

depending on actions taken and on chance events. Fre-

quently, the models used in published studies appear like

`black boxes' and there seems to be a growing skepticism

against the use of models, by, for instance, regulatory bodies.

However, some modelling will usually remain a necessity in

economic evaluations, because all the relevant data will not

always be available from a single trial.

Background material (presented by Bruce Hillner)

Models can never replace prospectively collected data from

randomised clinical trials, but they may be complementary in

a number of ways. For instance, by extending the ®ndings of

a trial(s) to populations diVerent from the trial sample, and in

making inferences about how trial results (eYcacy) may

translate into actual practice (eVectiveness) after the trial. A

model may be especially helpful in analysing clinical decision

problems if multiple outcomes are important, if there are

multiple intervening steps between the intervention and the

®nal outcome, and if short- and long-term toxicities can

occur. Models may also come to play a role in the design of

trials and help to focus the prospective data collection on

those items of resource utilisation or outcomes that diVer

most between the treatment groups.

The essential steps in constructing a model follow from a

delineation of the clinical starting point and identi®cation of

the outcomes of interest and the relevant time horizon.
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Actions within the control of the decision maker and prob-

able events beyond his control must be identi®ed and ordered

structurally and chronologically and numerical values

assigned to the probabilities of events and to the valuation of

outcomes. Some of the necessary values will typically be

taken from previous clinical trials (e.g. frequency of events).

while others, like cost estimates, will often have to be assem-

bled from several sources.

The primary reason for the lack of agreement on how to

de®ne a good model or how to assess the quality of any actual

model is that model building demands a delicate balancing of

complexity and interpretability. Some basic requirements for

an appraisal are that actions should be shown as choices, all

relevant disease outcomes should be identi®able, tests should

include adverse events and main categories of results and

consequences of interventions should be dependent on prior

events.

A more advanced appraisal requires that all assumptions

be clearly stated and that the sources used for ®nding prob-

abilities are described in detail, also motivating the choices

made among various possibilities, if relevant. Likewise, the

valuation of outcomes like QoL adjusted survival or costs

should be described in detail, and the treatment alternatives

should be valued according to identical principles. It should

also be considered whether the time horizon analysed was

appropriate, and whether costs and eVects were discounted, if

the model considers events over 2 years or more after the

initial decision. SuYcient detail on all these issues should be

reported so that the baseline results can be replicated by any

reader. It should also be asked whether the complexity of the

endpoints chosen is appropriate for informing the type of

decision problem posed in the analysis.

Discussion

There was general agreement that validation of models for

decision analysis have been given inadequate attention so far.

For preliminary and exploratory models, careful validation

seems to be less important than for models aimed for pub-

lication, which may even be intended to inform real world

decision making. In these cases, validation is essential. Vali-

dation should be a continuous process, where the impact of

all new relevant data must be assessed.

It was suggested that the concepts face and structural

validity could be useful for a sort of conceptual validation.

Face validity concerns whether the model gives an appro-

priate summary of the possible outcomes and structural

validity concerns the logical and chronological sequence of

actions, events and outcomes. For some contributors to the

discussion, structural validity was a point of central concern

and potential con¯ict between diVerent world views and

assumptions. For others, the most important problem with

models is rather the lack of relevant data from randomised

clinical trials for the various parameters of the model, e.g.

probabilities and time to events.

Modelling can never ®ll the gap created by many years of

not doing (relevant) trials in a given ®eld, but an important

potential function of models is to contribute to trial design.

Preliminary modelling may make data collection more

focused by pretesting the interesting hypotheses and identi-

fying the variables of most importance. Modelling may

also be used for determination of the relevant time horizon

and for threshold analyses in connection with sample size

calculations.

CAN THE GAP BETWEEN PSYCHOMETRIC QoL

OUTCOME MEASURES AND UTILITIES BE

BRIDGED?

Approaches to the measurement of QoL and valuations of

outcomes have their origin in diVerent scienti®c disciplines.

The fundamental diVerence between the concepts, methods

and applications of the measurement methods imply that the

approaches can complement, but not substitute each other.

The psychometric approach is mainly used by QoL research-

ers and the utility or preference-based approach is mainly

used by health economists. The aim of this joint session was

to let both groups of researchers express and clarify the extent

of the diVerences from their point of view and subsequently

to elaborate on the possibilities of bridging the gap between

the two approaches.

Background (presented by Dennis Revicki)

Despite increasing consensus about the conceptualisation

of QoL, alternatives exist for the measurement of QoL. Two

main approaches are used to evaluate generic health status

outcomes, preference-based and psychometric-based health

status measurement. Developers of diVerent measurement

approaches have failed to show any clear superiority in eval-

uating medical treatments. There are trade-oVs in the assess-

ment of QoL and no single approach can ®t the objectives of

all studies. Utilities are numbers that represent the strength of

an individual's preferences for diVerent health outcomes

under conditions of uncertainty. Preferences are the values

people assign to diVerent health outcomes when uncertainty

is not a condition of measurement. These numbers re¯ect a

person's level of subjective satisfaction distress or desirability

associated with diVerent health conditions. The preference-

based approach uses one or more scaling methods to assign

numerical values (utilities or preferences) on a scale from 0

(anchored as death or worst imaginable health) to 1 (anchored

as complete health or best imaginable health). Utility scores

represent preferences for health states and allow morbidity

and mortality improvements to be combined into a single

weighted measure. Standard gamble procedures are used to

generate utilities, while preferences are measured by using

time trade-oV, categorical rating scales and other techniques.

Preference-based measures have some advantages compared

with the psychometric-based measures. They incorporate

time and risk preferences for diVerent health state outcomes

into the measurement process and the scores are easily

incorporated into economic analyses. There is, however,

some controversy regarding the de®nition of utilities/pre-

ferences and the methods used to derive these scores. Utilities/

preferences for some health states vary widely among indivi-

duals and may be due to framing eVects labelling eVects,

content and duration of health states, cognitive complexity of

the measurement task, population and contextual eVects and

the diVerent scaling methods. Utilities and preferences,

compared with psychometric measures, may not be as sensi-

tive to relatively small yet clinically meaningful changes. Pre-

ference-based measures sometimes fail to detect diVerences

that are captured by clinical indicators or psychometric health

status measures. However, advocates of preference-based

measures argue that diVerences that cannot be perceived by

human judges may be too small to be clinically meaningful.

Psychometric approaches to measuring QoL focus on the

presence, frequency or intensity of symptoms, behaviours,

capabilities or feelings. Responses to individual questions are
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aggregated to create individual homogeneous scales (e.g.

physical function, mental health) or summary scales. Health

status measures have been used to discriminate among indi-

viduals with diVerent chronic diseases at a single point in

time, predict future health outcomes and to measure change

over time.

Only a limited number of studies have incorporated both

psychometric health status and preference-based assessments

in evaluations of medical treatments. A Medline search of

such studies, covering the period 1985±1995 indicates that

psychometric-based health status scales are poorly to moder-

ately correlated with standard gamble and time trade-oV

scores. When combinations of diVerent health status scales are

used to predict utilities in regression models, explained variance

ranges from 18 to 43%. For rating scale preferences, 27±55%

of the variation can be explained by measures of functioning

and well being. Rating scale preferences are more closely

correlated with various individual health status measures.

In general, there are stronger correlations between a num-

ber of diVerent measures of health status and quality of well-

being scores. However, measures of psychological well-being

tend to have a weaker relationship with quality of well-being

scores compared with measures of physical function. These

®ndings may be, in part, due to overlap between the content

of the quality of well-being and these health status scales.

The low to moderate association between preference-based

and psychometric-based QoL can be explained by the way

risk and time is introduced into the assessment process,

aspects of the measurement task and the cognitive evaluation

processes involved in the standard gamble and time trade-oVs

techniques.

Preference-based measures and psychometric-based mea-

sures are constructed to address diVerent purposes. The psy-

chometric-based measures are designed to arrange persons

along diVerent continua of functioning and well-being. The

general purpose is to discriminate levels of health status

between groups and to detect changes in health status over

time. The preference-based scales are designed for applica-

tion in cost-eVectiveness analyses and to help decisions about

resource allocation. A single metric on a scale from death to

complete health is useful for making judgements about the

impact of diVerent health care interventions on health out-

comes. Both measurement approaches are useful in evaluat-

ing health interventions and are not interchangeable

measures of QoL, since they measure diVerent components

of health. Investigators need to be aware of the diVerences

between preference-based and psychometric-based QoL

measures. Patient assessments of health outcomes are

important for the evaluation of medical treatment, and mul-

tiple methods for assessing health outcomes are needed to

help clinicians, patients and their families in selecting among

alternative medical treatments. Future research needs to

focus on explaining measurement and individual variation in

preferences, and to improve identi®cation of the cognitive

processes people use to make preference judgements. Com-

bining health status and preference measures with traditional

indicators of safety and clinical eYcacy provides more com-

prehensive information on the impact of medical treatments

on patient outcomes.

Discussion

The ®rst issue discussed extensively was the serious con-

cern about the low correlation coeYcients observed in several

studies. In many studies, the investigation of a relationship

between the two measurement approaches was not the pri-

mary objective and the design of these studies may accord-

ingly not have been appropriate. The fact that only low to

moderate correlations have been found may, to a certain

extent, be attributed to the study populations. For instance,

the use of homogeneous groups of patients, as required in

clinical trials, might result in a low variance of scores and,

thus, result in low correlation coeYcients. Conducting stu-

dies in large samples of the general population implies that

95% of the subjects are healthy individuals who would not be

willing to trade-oV any life time as measured by the formal

utility measurement approaches.

This ceiling eVect would lead to low correlations with the

results of the psychometric approaches. Another possible bias

is the order eVect, when multiple measures are used. It is not

suYciently clear to what extent scores are in¯uenced by ask-

ing subjects related aspects in distinct ways. Despite the

uncertainties about the type and amount of evidence pro-

duced so far, it was generally agreed that the psychometric

and utility approaches of measuring (health-related) QoL do

not seem to be interchangeable. The second issue of discus-

sion was the meaning and consequences of low to moderate

correlations. The problem is that with both the psychometric

and the utility measures, no gold standard (either internal or

external) is available. There seemed to be agreement among

both groups of researchers that there is insuYcient knowledge

on the relative performance characteristics and the underlying

constructs that both types of instruments are measuring. As a

consequence it is diYcult to know if meaningful comparisons

are being made.

The next issue discussed was that, if there are conceptual

diVerences underlying the two approaches, removing the gap

would not only be impossible, it would not even be desirable.

In that case, the solution is to use both approaches simulta-

neously in order not to lose information. However, from a

practical point of view this solution may often not be feasible.

It might, therefore, be desirable to use the data obtained

using one approach to predict or estimate the outcomes that

would be obtained with the other approach, but there seemed

to be consensus that it was not yet appropriate for such an

endeavour because the `bridge is too shaky'.

The last main point of the discussion was the relationship

between the various methods to measure utilities. From the

literature, it is evident that diVerent methods yield diVerent

utility values. This seems mainly due to the diVerence in

cognitive tasks required of the respondents. The visual ana-

logue scale and the rating scale are choiceless valuations of

outcomes, resulting in scores that tend to be systematically

lower than those obtained by means of methods that involve a

choice or a trade-oV such as the standard gamble and the

time trade-oV methods. The visual analogue scale and the

rating scale methods also seem to correlate better with the

overall QoL scores obtained by psychometric methods.

HOW TO PERFORM QoL AND ECONOMIC

EVALUATIONS IN LARGE, SIMPLE TRIALS?

Studies aiming at distinguishing the moderate gains realis-

tically anticipated from most new treatments must be

designed to avoid both moderate biases and moderate ran-

dom errors and this implies a need for large numbers of

properly randomised patients. Precisely when the expected

gains in survival are modest, costs and QoL issues will
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probably be assigned greater importance than otherwise.

However, QoL assessment and measurement of treatment

cost will necessarily tend to make trials more complicated.

Background material (presented by Kevin Schulman)

The ®rst issue concerned some problems inherent in con-

ducting multinational trials. There are great diVerences

between countries in standard clinical practice and in cultural

perceptions. Unless the analysis is strati®ed by country, the

analyst may not be able to say anything speci®c about the

individual country.

Some knowledge about practice pattern variations and

health system organisation in the various countries is neces-

sary for designing such studies. The commonly occurring

variations provide a sort of natural experiment and they

should be carefully studied in order to stimulate the for-

mulation of new hypotheses. Further, conducting a pilot

study in a single country may lead to an incorrect estimation

of the variance of the data, but such an estimate is essential

for sample size calculation.

The second point is the question of including economic

and QoL assessments in clinical trials and the consequent

extra demands on data collection. The question is not only

how much room there will be for collection of economic data,

but also how this should be approached. For instance, should

a minimum set of data be collected for everybody or should

speci®c sub-studies on sub-samples of patients be conducted,

and how should this be organised in practice?

A further point in relation to conducting multinational

clinical trials is that the discussion so far has focused on the

linguistic translation of measurement instruments at the

expense of largely glossing over their interpretation. The

advantage of a utility measure is that you do not have to know

what it means, it means whatever it means to the respondent,

whereas a multi-attribute scale or a health status pro®le

means diVerent things in diVerent cultures. Finally, the ethics

of resource allocation decisions should also be discussed and

assessed, especially when ranges of treatment variations are

observed.

Discussion

Firstly, the very idea of conducting large and simple trials

was questioned. Trials should be appropriately sized and of

adequate complexity and it is questionable whether large

trials are needed for assessment of QoL aspects or economic

aspects. The basis for randomisation is genuine uncertainty in

the clinicians' minds over the treatments' relative eYcacy and

to recruit more patients than required to answer this question

would be considered unethical.

Neither was the concept of a `large, simple trial' self-evi-

dent to all participants and there were diVerent interpreta-

tions. For instance: `if a trial is carried out as a multicentre

trial, it can no longer be considered as simple'. To others,

simple refers to what one expects to achieve from a trial and

from simple trials the decision makers want a ®nal outcome

and a cost ®gure, like an eVectiveness trial, looking at a deci-

sion to treat in actual practice.

This discussion turned into the question of when to collect

resource utilisation data in a randomised clinical trial and

how to decide which data to collect. Some participants stated

that whenever there is a clinical question, there is an eco-

nomic question of interest. Others took the position that cost

data should only be collected in cases where there is an

anticipation of major diVerences in the net costs of the inter-

ventions or when serious rationing of the experimental treat-

ment may be expected. Clinical considerations should be

paramount in all other cases.

With respect to adaptation of QoL measurement instru-

ments, the tendency in the past was for investigators to

adhere exactly to the original instrument in their translation.

The currently favoured alternative is rather to adapt the

instruments to the cultures in which they will be used. Such

adaptations must be done skillfully, if the possibilities of

aggregation across countries are not to be compromised.

However, some made a plea for focusing the limited research

funds available on determining (clinically) meaningful diVer-

ences in outcomes and in costs, instead of using a lot of

resources on (re)validation of the various existing measure-

ment instruments.

BY WAY OF CONCLUSION

During the sessions of the workshop, probably all the

important methodological issues in carrying out economic

and QoL evaluations in connection with (cancer) clinical

trials were examined and discussed more or less exhaustively,

in often very lively debates. The structure and format of the

workshop was not intended to result in the formulation of a

set of clear guidelines for the proper conduct of such evalua-

tions, and there were no attempts to arrive at a consensus on

speci®c issues. Despite this, a core of agreement was dis-

cernible in most of the discussions.

The general impression was that, whilst it is at present not

possible to draw any ®nal conclusions concerning the con-

tentious methodological and statistical issues in both ®elds of

research, this does not mean that just about anything goes.

There is a limited set of interesting and pertinent solutions,

which should be further explored in future methodological

research in both ®elds.

With respect to the ®eld of QoL research, it became clear

that some of the problems will be solved in time when more

data become available (e.g. the problem of the de®nition of

clinically important changes and sample size estimation) and

that a pragmatic approach is currently the best option. How-

ever, there are also problems that are more fundamentally

related to the concept that is assessed, e.g. the problems of

missing data, a single outcome measure from a multi-

dimensional construct, and the integration of length of life

and QoL data. To solve these problems, more creativity and

testing of existing sophisticated techniques will be required.

With respect to the ®eld of economic evaluation, a central

concern seemed to be the appropriateness and relevance to

policy making of integrating these evaluations in clinical trials,

either completely from the early planning phase of trials or

later on using a `piggy-back' approach. This was extensively

discussed in more than one session. The central divergence in

viewpoint mainly concerned the timing of the analysis rather

than the interpretation and signi®cance of its results.

For policy purposes, e.g. in making resource allocation

decisions in a single hospital or in a national health care sys-

tem, it is essential that the evaluations used to inform such

decisions are truly comparable. This consideration de®nitely

points to the requirement for adherence to certain methodo-

logical norms, but it is not yet clear how restrictive these

should be.

A decisive argument in favour of carrying out economic

and QoL evaluations in connection with clinical trials is that
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many decisions for the general adoption of new therapies

(e.g. about the reimbursement status of new pharmaceu-

ticals) are taken based on the evidence of the results of phase

III studies. However, once such decisions are made, the new

therapy may be used by clinicians under circumstances that

diVer signi®cantly from the trial conditions, for instance on

groups of patients that would not have been eligible for the

clinical trial. The issue to be addressed by the decision

makers at this point in time is whether the information on

which the decision on reimbursement status was originally

taken is still valid. If the answer is most likely no, the sub-

sequent task is to investigate to what extent there is new

information available and, whether this new information

would change the original decision. New information for

reassessment of decisions about use or reimbursement of a

therapy may come from several kinds of sources, for instance

phase IV clinical studies, observational data and others.

The perceived need for reassessment may arise because the

original eYcacy data, cost data or both are not considered to

be suYcient or adequate. A similar need will arise if one

wants to derive relevant information for decisions from eco-

nomic evaluations based on clinical trials performed in other

health care systems, where the resource utilisation may diVer

signi®cantly, for instance because of diVerences in the avail-

able resources, in their relative prices or other factors. How-

ever, under all these conditions, it seems most likely that

modelling will remain an indispensable tool for economic

evaluations, as it is unlikely that a randomised clinical trial

will be performed for each question one may wish to ask

concerning the clinical use of a speci®c therapy. If strict

adherence to the basic principle of making each detail in the

working mechanisms of such models and the derivation of

data for running them entirely explicit is observed, their use-

fulness as a means of organising thought and discussions will

be enhanced. Under such (perhaps idealised) conditions,

models may contribute to better informed decisions, even if

they are, as matter of principle, generally not amenable to

being fully validated.

It is our contention that all the important topics related to

the conduct of QoL and economic evaluations of health care

interventions in connection with randomised clinical trials

were discussed during the 2 day workshop. Not all the issues

raised are speci®cally related to the integration (or not) of

such evaluations in the rather arti®cial environment of ran-

domised clinical trials, dominated by a culture of rigorous

statistical analysis requirements and prespeci®ed analysis

plans. These topics (e.g. the appropriate respondents for

valuing health outcomes) are pertinent for any evaluation, no

matter how the data have been collected.

Some of the general issues involved in QoL and economic

evaluations were thus singled out for discussion, while other

aspects, not necessarily controversial, were left aside. A single

example could be the question about discounting both costs

and outcomes, i.e. taking into account the diVerential timing

of costs and outcomes and what rate(s) of discount to apply.

The economic hypothesis of time reference states that indivi-

duals attach greater importance to events (whether costs or

eVects on health) in the near future than to events in the far-

ther future. The latter should therefore carry less weight in

decision making than the former.

An `industry' of developing guidelines for economic eva-

luations of health care interventions has evolved in the 1990s,

following the lead of the decision by the Australian govern-

ment to require that requests for public reimbursement of

new pharmaceuticals must be accompanied by submission of

the results of an economic evaluation of the new drug. The

governments of many other countries are considering follow-

ing this lead and this has resulted in many activities aimed at

setting up such guidelines and at rendering individual studies

more comparable. Maynard [22] has accused much of this

activity for being a waste of resources on reinventing the

wheel, with reference to the checklist of questions with which

to assess the quality of economic studies set up by Williams

25 years ago [23]. This list (or slight variants of it) has been

widely cited and frequently used, e.g. for periodic reviews of

the quality of published studies and it commands wide con-

sensus, which is certainly not the same as being adhered to in

practice, as witnessed by the frequent, critical assessments of

published studies, maybe because of its broad and unspeci®c

formulations. Table 2 (as reformulated by Drummond and

colleagues, as cited by Maynard [22]) indicates the general

principles that most practitioners and methodologists in the

®eld subscribe to.
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