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Abstract--The comparison of scaling methods used to value health states sometimes rests upon an 
analysis of aggregate scores. This analysis is usually undertaken once 'inconsistent' respondents have 
been excluded from the data. However, it is important to be able to judge the extent to which respon- 
dents as a whole are logically consistent when assigning values to health states. The degree of inconsis- 
tency will depend on how the health states are described, how the questionnaire is administered and 
who the respondents are. This paper analyses the inconsistency rates from two studies in which valua- 
tions for EuroQol health states were elicited using the visual analogue scale (VAS) method. The studies 
differed in design and incorporated several different variants of the standard EuroQol questionnaire, 
thus providing an opportunity to examine the relative importance of the different factors that were 
thought to affect inconsistency rates. Our general conclusions are that inconsistency rates are higher for 
interviewer-based than for postal surveys, possibly due to response bias, and that inconsistency rates 
are positively related to age and negatively related to educational attainment. 

INTRODUCTION 

It is becoming increasingly common for preference- 
based measures of health status to be used in clini- 
cal decision-making and economic analysis. A cen- 
tral task in the field of health status measurement 
involves eliciting valuations for health states using 
one or more different scaling methods, for example 
category rating, magnitude estimation, equivalence 
of numbers,  graphical rating scales [1]. Individuals 
generally hold differing views and opinions on a 
wide range of issues relating to their everyday ex- 
periences, so that it might be expected that valu- 
ations for health states derived from different 
respondents would naturally vary also. It is not sur- 
prising, then, that within any given method there 
may be significant variability across population sub- 
groups [2]. 

However, different scales of values have also 
been observed from the different scaling methods 
from the same respondents. There are many aspects 
of the measurement process which may be impli- 
cated in the degree of ' inconsistency' found in 
empirical studies, including the way in which health 
states are described and the valuation method used. 
For example, there is evidence to suggest that the 
valuations given to health states when described in 
terms of a narrative scenario are lower than those 
given to the same health state described in a stan- 
dardised outline form [3]. Also, it has been found 
that the standard gamble generates internally incon- 
sistent valuations; when the certain alternative 
remains unchanged, changes in the outcomes of the 
risky alternative significantly influence the values 
elicited [4]. 

Both of these examples refer to inconsistencies 
that result as a consequence of some aspect of the 
measurement procedure. Kahneman and Tversky 
(1981) refer to such inconsistencies, or situations 
where "changes in perspective often reverse the rela- 
tive apparent size of objects and the relative desir- 
ability of options", as f raming  effects [5]. Much of 
the literature has focused on inconsistencies of this 
kind. For example, McNeil et al. (1982) showed 
that the preferences of respondents were different 
when a clinical decision was framed in terms of the 
probability of surviving as opposed to the prob- 
ability of dying [6]. 

Inconsistencies that result from framing effects 
are to some extent to be expected given that most 
respondents, be they the general public, patients, or 
health professionals, are rarely asked to express 
their preferences on health or health care in quite 
the way they are asked to in surveys such as those 
cited above. Moreover, the recent proliferation of 
both positive and normative theories attempting to 
explain why preferences may change as the framing 
of the question changes, suggests that preference 
reversals may to some extent be considered 
'consistent'  [7,8]. More serious are inconsistencies 
that arise as a result of respondent confusion with 
the central task being asked of them, or a lack of 
understanding or misinterpretation of the instruc- 
tions. Inconsistencies of this kind will, in situations 
where respondents are asked to value a number  of 
different health states, be evidenced by preference 
rankings that fail to conform to a priori expec- 
tations. It is therefore important  to distinguish 
between ~primary' inconsistencies that arise largely 
from the intrinsic limitations of respondents and 
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'secondary' inconsistencies that result largely as a 
consequence of some aspect of the measurement 
procedure. 

The extent of inconsistencies due to 'primary' 
factors is largely unknown. Much of the potential 
evidence on this matter is 'lost' through the censor- 
ing of empirical data so that analysis is carried out 
only after respondents whose rankings fail to con- 
form with those expected by the researcher have 
been excluded. For example, Bush et al. (1977) arbi- 
trarily excluded respondents who rated health states 
inconsistently with the instructions given to them, 
resulting in the loss of data from 11 out of 65 
respondents [9]. Sackett and Torrance (1978) con- 
sidered data to be 'useable' only if respondents 
recorded valuations for all scenarios and these were 
internally consistent. Of the 112 completed inter- 
views, only 87 (78%) yielded 'useable' data, the 
remaining 22% of respondents "were eliminated 
from the data" [10]. Patrick et al. (1985) go further 
and exclude respondents "with scores that were 
widely disparate from the group mean" and others 
were excluded because "their instructor rated their 
understanding of the task as inadequate" [11]. 

Using such criteria to exclude respondents may 
have important implications for the choice of 
descriptive system, valuation method, mode of ad- 
ministration, and ultimately, for the valuations 
themselves. Only by looking more closely at those 
respondents whose implied ranking of health states 
violates a priori expectations and analysing why 
these 'primary' inconsistencies occur in the first 
place will our understanding of health status 
measurement be enhanced. This provides the motiv- 
ation of this paper. It focuses on uncensored data 
and in so doing addresses issues that have been 
largely ignored by researchers in the health status 
measurement field. 

METHODS 

The EuroQol instrument 

The analysis in this paper uses data from two 
studies undertaken by the Measurement and 
Valuation of Health (MVH) Group at the Centre 
for Health Economics, University of York. The 
Group has been actively involved in the develop- 
ment of the EuroQol classification, a generic instru- 
ment for describing and valuing health states [12]. 
It is intended to be used alongside condition-specific 
measures of health-related quality-of-life (HRQoL) 
to provide information for use in clinical and econ- 
omic evaluation. As part of that developmental 
work, the MVH Group set up a series of studies to 
examine specific methodological issues. Although 
the primary objective of each study differed, valua- 
tions for EuroQoL health states were elicited in all 
of them. Since it is the analysis of these valuations 

data which forms the basis of the current paper, the 
study protocols are described in outline only. 

The LC study 

The first data set (LC) was obtained as part of a 
wider study of how the general public view health 
and illness and what to them constitute the salient 
features of HRQoL. Self-completion questionnaires 
were administered during face-to-face interviews 
conducted with a quota sample of disabled adults 
aged 18 to 25 and their carers, recruited through 
the Physically Handicapped and Able Bodied 
(PHAB) organisation. For the purposes of this 
study, there was no operational definition of dis- 
abled: membership of PHAB was a sufficient con- 
dition for recruitment. A corresponding group of 
individuals matched by age and sex, together with a 
sample drawn randomly from the community 
(identified using electoral registers), were also 
selected - -  thus yielding a total of 5 subgroups. The 
fieldwork was carried out in Dudley, Walsall and 
Wolverhampton during 1988. The questionnaire uti- 
lised the original 6-dimensional form of  the 
EuroQol classification which describes health in six 
dimensions (mobility, self-care, main activities, 
leisure activities, pain/discomfort and anxiety/ 
depression). Each dimension could be experienced 
at one of either two or three levels: broadly speak- 
ing 'no problems' (level 1), 'some problems' (level 
2) or 'extreme problems' (level 3). Health states are 
described by combining one statement from each of 
these dimensions to produce a state of health ident- 
ified by a 6-digit code, e.g. 211111 describes the 
state in which a person is unable to walk without a 
stick, crutch or walking frame but has no problems 
on any of the other dimensions. 

The F4 study 

The second data set (F4) consisted of responses 
to a postal survey of patients registered with a large 
general practice in Frome, Somerset. The study, 
carried out in 1991, was designed to address a num- 
ber of methodological issues including the relative 
importance attached to energy and tiredness and 
the effect of changing the way in which EuroQol 
states are described, hence a number of different 
questionnaire variants were administered. The com- 
puterised practice list only provided a means of 
identifying individuals by name and address and no 
information bearing on patients' clinical record was 
sought or collected. Each selected patient, chosen at 
random from the practice list, received a copy of 
one of the questionnaire variants together with an 
introductory letter from the senior partner in the 
practice. A reply-paid envelope was also included to 
facilitate the return of completed questionnaires. 
The questionnaire was similar to that used in the 
LC study but utilised a revised 5-dimensional ver- 
sion of the EuroQol classification which combines 
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main and leisure activities into usual activities and 
makes all dimensions comprise three levels. The 
differences within F4 were that two of the question- 
naires (D and E) had an additional energy/tiredness 
dimension and level 2 of the mobility dimension 
was described as "unable to walk without a stick, 
crutch or walking frame" in questionnaires A,B and 
D whilst in C and E it was described as "some 
problems in walking about". 

The questionnaires 

A standard format is used in all forms of the 
EuroQol questionnaire and is based on two main 
sections. The first of these is designed to record 
self-rated health status. This is achieved by asking 
respondents to describe their own health by indicat- 
ing their level of problem on each of the EuroQol 
dimensions, and to rate their own health on a 20cm 
visual analogue scale (VAS) with 100 ("best imagin- 
able health state") and 0 ("worst imaginable health 
state") as endpoints. The second section of the 
questionnaire is concerned with the valuation of a 
standard set of 16 composite EuroQol states using 
an identical VAS. This set covers a broad range of 
health states and always contains the logically 'best' 
health state (with no problems on any dimension) 
and logically 'worst' health state (with extreme pro- 
blems on all dimensions). The order in which states 
are presented is constant within each variant of the 
questionnaire. Respondents are asked to imagine 
themselves being in each health state for one year 
(they are told that what happens thereafter is not 
known and should not be taken into account) and 
to draw a line from the box containing the state to 
the point on the VAS which indicates how good or 
bad they consider the state is. Finally, respondents 
are asked a number of background questions 
relating to their age, sex, experience of illness and 
educational attainment. 

Defining inconsistency 

By definition discrete dimensions in both variants 
of the EuroQol descriptive system constitute ordinal 
scales in which leveli+~ < leveli; for example having 
some problems with self-care (level 2) is worse than 
having no problems with self care (level 1). Health 
states are formed by combining elements from each 
dimension and these 'composite' descriptions may 
also be ordered according to their inherent ordinal- 
ity. For any subset of such composite states it fol- 
lows that there is an expected ordinal relationship 
between some, but not all, pairs of states. For 
example, if state A is formed by combining levels 
13221 respectively on each of the 5 (revised) dimen- 
sions, and state B is similarly formed by combining 
levels 12221, then it follows that state A is logically 
worse than state B, since for each dimension in 
state A the level is equal to or worse than the corre- 
sponding level for state B. Contrariwise, the re- 
lationship between state A and some other state, C, 
say, 22132, cannot be logically predetermined since 
some levels in C are worse and some are better 
than for the corresponding dimensions in A. For a 
respondent to meet perfectly the assumption of 
ordinality, the value they give to state A should be 
lower than the value given to state B when state B 
is 'logically' better on at least one dimension and 
no worse on the other dimensions. 

Only certain pairs of the EuroQol states used in 
the two surveys stand in a logically defined ordinal 
relationship. There are 83 such pairs for the LC 
data set and 75 for the F4 data set. For each 
respondent it is possible to calculate the number of 
times an expected logically inconsistent ranking 
occurs, and hence to calculate an inconsistency rate 
(expressed as a percentage) using as the denomi- 
nator the maximum possible number of such logical 
pairings. This statistic is comparable to the coeffi- 
cient of inconsistency described by Kendall with 
regard to paired comparisons data [13]. 

The analysis 

The two data sets present the opportunity to 
assess whether inconsistency rates are a function of 
(a) the descriptive system used, (b) the mode of ad- 
ministration, and/or (c) different respondent charac- 
teristics. Each group of respondents in the LC data 
was analysed separately since the five subsamples 
differed in respect of their background character- 
istics, not least in their experience of illness. The F4 
study used five variants of the EuroQol question- 
naire and since each questionnaire differed slightly, 
responses were not pooled. Because the distribution 
of inconsistency rates was highly skewed (as evi- 
denced by the results of Kolmogorov-Smirnov 
tests), the non-parametric Mann-Whitney U Test 
was used to test for differences in inconsistency 
rates between questionnaires and respondents 
(significance level P<  0.01). 

RESULTS 

Response rates 

Table 1 shows the response rates to the LC and 
F4 studies together with the key background 
characteristics of respondents. Of the 591 addresses 
issued to interviewers as part of the LC study, 488 
(83%) yielded an interview. As might be expected 
the response rate to the postal F4 study was some- 
what lower; 462 questionnaires were returned out of 
an initial mailing of 1320, giving a response rate of 
35%. Overall, respondents in the LC study are 
younger than those in the F4 study and are pre- 
dominantly female. A potential source of response 
bias is seen in the general population sub-group of 
the LC study and in the F4 study, where 17% and 
22% respectively have gained higher education 



612 Paul Dolan and Paul Kind 

Table 1. Response rates and background characteristics 

Personal 
Number Response ra te  Mean age Female Higher experience of 

Study Total sample achieved (%) (%) (%) education (%) illness 

General population 196 163 83 42 49 17 23 
Disabled group 95 81 95 20 35 10 67 
Disabled control 92 69 75 20 51 15 11 
Carer group 98 80 82 47 93 8 24 
Carer control 110 95 86 44 94 8 23 
Overall 591 488 83 37 62 12 28 

F4 
A 270 95 35 48 34 26 26 
B 270 96 36 52 36 22 29 
C 270 96 36 50 48 23 30 
D 240 80 33 49 57 22 26 
E 270 95 35 52 58 17 32 
Overall 1320 462 35 50 46 22 29 

qualifications (compared to 8% of  the population 

as a whole). As was to be expected, the disabled 
sub-group in the LC study has the highest pro- 

port ion of  respondents  with personal experience of  

illness. 

study with inconsistency rates above 50%; 22 

(4.8%) compared to 7 ( t .4%)  in the LC study. 

Differences in inconsistency rates between LC and 
F4 

Distribution of  inconsistency rates 

Table 2 shows the mean and median inconsis- 
tency rates for each subsample in the two studies. 
Although both these measures of  central tendency 
are similar for the LC subsamples, mean inconsis- 
tency rates are much higher than median inconsis- 
tency rates for all of  the F4 subsamples. This 
suggests that  in the F4 study a few respondents 
with very high inconsistency rates are biasing the 
mean upwards and that  the distribution of  inconsis- 

tency rates are much more skewed in the F4 sub- 
samples than in the LC ones. Whilst no respondent  
is completely consistent in the LC study, one- 

quarter of  all respondents to F4 have no logically 
inconsistent rankings and three-quarters have an 
inconsistency rate below 10% (this compares with 
43% of  respondents in the LC study). However,  
there are a greater number of  respondents in the F4 

Table 2 shows that  median inconsistency rates 
for the LC subsamples are significantly higher than 

those for the F4 subsamples. This includes the ran- 
dom sample of  the general populat ion in the LC 
study who, despite being drawn from a very differ- 
ent geographical location, are similar in terms of  
key background characteristics to the respondents 
to the F4 study (see Table 1). 

The influence of  background characteristics 

From Table 2 it can be seen that  the disabled 

control  group of  respondents  in the LC study (i.e. 
young, fit people who may not care or think much 
about  illness) have higher inconsistency rates than 

the other groups, particularly the disabled group 
who are comparable in terms of  age, sex and level 
o f  education. This suggests that those without 
experience of  illness may be more inconsistent than 
those with such experience. However,  when all 

Table 2. Percentage inconsistency rates for the LC and F4 studies 

n Mean (SD) Median (IQR) 

LC 
General population 163 13.2 (9.3) 10.8 (8.4-14.5) 
Disabled group 81 I 1.6 (6.6) 9.6 (7.2-12.7) 
Disabled control 69 19.9 (16.6) 15.6 (9.6-19.1) 
Carer group 80 I 1.4 (4.7) 10.4 (8.4-14.2) 
Carer control 95 13.0 (6.7) 12.0 (8.4-16.9) 
Overall 488 13.5 (9.6) 10.8 (8.4-15.7) 

F4 
A 95 10.9 (19.9) 2.7 (I.3-9.3) 
B 96 8.6 (17.1) 2.7 (0-9.3) 
C 96 9.8 (19.1) 2.7 (0-7.7) 
D 80 9.8 (17.2) 2.7 (1.3-10.3) 
E 95 6.7 (12.3) 2.7 (0-6.7) 
Overall 462 9.3 (12.2) 2.7 (0-8) 

All LC subsamples have significantly higher inconsistency rates than all F4 subsamples (P < 0.01). 
The disabled control group have significantly higher inconsistency rates than all other groups in the LC study (P < 0.01). 
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respondents are categorised according to their cur- 
rent and past illness experience, Mann-Whitney U 
tests reveal no significant differences, suggesting 
that experience of illness is not closely linked to 
inconsistency rates. There are also no significant 
differences in inconsistency rates relating to the sex 
or the smoking behaviour of the respondents. 

However, inconsistency rates do appear to be 
affected by the age and educational attainment of 
the respondent, although for the general population 
subsample of LC there is no significant difference 
between those aged under 60 and those aged 60 or 
over in terms of their inconsistency rates. Older 
respondents in every F4 subsample have signifi- 
cantly higher rates of inconsistency. With respect to 
educational attainment, those with minimum edu- 
cation have significantly higher inconsistency rates 
than those with further education in all F4 sub- 
samples. The LC data follows a similar pattern but, 
although median inconsistency rates are generally 
higher for the less educated, this difference is not 
statistically significant. 

DISCUSSION 

The 83% response rate to the interview-based 
LC study is very acceptable whilst a 35% response 
to the postal F4 study might be considered dis- 
appointing. However, it must be borne in mind that 
the F4 sample population was the general public 
who were sent no follow-up reminders. Local 
Government elections tend to attract small numbers 
of participants, so that though these rates are low, 
they are not altogether out of keeping with the pro- 
portion of voters who actively express their 
opinions on local issues. However, the fact that 
respondents to postal studies appear to be much 
better educated than the general population 
suggests that researchers using this mode of admin- 
istration to elicit health state valuations should 
exercise caution in the interpretation of their 
results. 

The starting point for this paper relies upon a 
definition of inconsistency that is predicated on a 
principal assumption that an ordinal structure exists 
within discrete EuroQol dimensions. This results in 
a unique logical ordering of some health states, but 
leaves indeterminate the ordering of other states. 
The definition of inconsistency adopted in this 
paper gives the same weight to all pairs of states in 
the logically predetermined group. For example, an 
inconsistency involving states 11121 and 11122 is 
accorded the same weight as an inconsistency invol- 
ving states 11121 and 33333. This approach could 
be modified to take account of the proximity of 
health states using an appropriate 'distance' func- 
tion where greater weight would be given to incon- 
sistencies involving states that are more clearly 
separated by the ordinal structure. In the LC and 

F4 studies, the descriptive systems differed both in 
terms of the number of dimensions and the number 
of levels within dimensions. Thus, an approach 
along these lines proved untenable. However, stu- 
dies using a single standard descriptive system could 
present results in which 'distances' between states 
are accounted for. 

Overall, the inconsistency rates associated with 
using the visual analogue scale to value EuroQol 
health states are encouraging. Median inconsistency 
rates of around 10% are obtained from the LC 
study whilst every subsample of the F4 study pro- 
duces median rates below 3%. Closer analysis of 
the health state scores given by the 22 respondents 
in the F4 study who had inconsistency rates greater 
than 50% shows that 11 give valuations that are 
clustered around the two endpoints of the scale (i.e. 
close to, or at, 100 and 0). This finding may indi- 
cate a misinterpretation of the labels "best imagin- 
able health state" and "worst imaginable health 
state" since it is possible that these 11 respondents 
thought they were to locate the states on the scale 
according to how well they could actually imagine 

being in them [14]. In contrast, none of the 7 
respondents in the LC study with inconsistency 
rates above 50% appear to be interpreting the 
instructions in this way. 

That inconsistency rates were found to be higher 
in the LC study than in the F4 one suggests that 
the 6-D descriptive system used in the LC study 
may be more prone to rankings that violate the 
logical ordering than the revised 5-D one used in 
the F4 study. However, two of the F4 questionnaire 
variants contained an extra dimension, effectively 
making these 6-D descriptive systems too, and there 
are no significant differences in the inconsistency 
rates of respondents to these questionnaires com- 
pared to the others in F4. Therefore, observed 
differences in the median inconsistency rates 
observed appear to be explained by factors other 
than the descriptive system alone. 

The different median inconsistency rates of the 
LC and F4 subsamples seem more likely to be 
explained in terms of the different ways in which 
the studies were conducted; the LC study was inter- 
view-based whilst F4 was a postal survey. In the F4 
study, if potential respondents, for whatever 
reasons, experienced difficulties with the question- 
naire, they were not obliged to reply. Furthermore, 
no reminders were sent out after the original mail- 
ing. Thus, there must be an inevitable response bias 
with those returning their questionnaires being a 
self-selected group of respondents who understood 
(or at least thought they understood) the question- 
naire. This is evidenced by response bias in favour 
of more educated respondents in the F4 study. Of 
course, there is the possibility of response bias to 
interview-based studies such as LC but there would 
seem to be less scope for refusal under such 
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circumstances, borne out by the much higher re- 
sponse rate in the LC study than the F4 one. 

More generally, it seems entirely plausible that 
the motivation, attention to detail, and level of per- 
formance of respondents may be influenced by the 
settings in which they complete the questionnaire. 
However, there is little evidence on whether valua- 
tions of own health or of hypothetical states differ 
according to how the questionnaire is administered, 
or, as suggested by the results presented here, 
whether inconsistency rates differ across different 
modes of administration. This is an area that would 
benefit greatly from systematic investigation in the 
future. 

With respect to the factors influencing inconsis- 
tency, it appears that rates are positively related to 
age and negatively related to educational attain- 
ment. These results are intuitively appealing since 
older and/or less educated respondents may be 
more likely to encounter difficulties in interpreting 
the composite health states and in comprehending 
the task required of them. However, whilst they 
confirm a priori expectations, the results have impli- 
cations for studies that exclude respondents with 
high rates of 'primary' inconsistency from sub- 
sequent analysis; they suggest that these studies are 
biasing further a sample which may already be 
biased in terms of socio-demographic character- 
istics. 

Of course, such issues are less important if it is 
known that older or less educated respondents have 
the same preference structure as the rest of the 
population. Although the limited evidence that does 
exist points in this direction, it is far from being an 
established fact. Indeed, the very notion that the 
preference weights of those most affected by a pol- 
icy or intervention should be incorporated into the 
decision-making process may be compromised if the 
views of such people are excluded because it is 
known they have high rate of 'primary' inconsis- 
tency. Moreover, the existence of a high rate of 
'primary' inconsistency may be used by some to dis- 
count the views of such people or as justification 
for using the preferences of surrogates free of such 
'limitations' as proxies for the values of the people 
whose views really count. In turn, this raises the 
issue of the relative weights to be placed on the 
need for consistent responses and the objective of 
including the preferences of all subgroups. 

The presence of inconsistent valuations data in 
an individual's responses is entirely compatible with 
the concept of imperfect judgements as described in 
psychological and measurement theories [15,16]. 
The existence of inconsistency with such valuations 
data might too be interpreted as evidence of the 
multidimensional character of the health states 
which people are asked to judge. Although respon- 
dents may have been able to arrive at judgements 
of complex health state descriptions, they may not 

be able to represent them consistently in a uni- 
dimensional form. 

In this paper, valuations for states that fail to 
satisfy the ordinality conditions have been con- 
sidered to be inconsistent. However, if a respondent 
genuinely prefers one (logically worse) state to 
another then it may be wrong to class this as an in- 
consistent judgement. Such apparent dissonance 
between the underlying logical structure and indi- 
vidual preferences could also result from other fac- 
tors, such as ambiguity in the descriptive system. 
Whilst it is difficult to see how 'some' problems 
could be interpreted as worse than 'extreme' pro- 
blems in the EuroQol classification system, ambigu- 
ity in description (for example, between terms such 
as 'mild' and 'moderate') or a complex choice of 
language (as in some health scenarios) may explain 
some of the inconsistencies found in other studies. 
Of course, excluding this group of qnconsistent' 
respondents from subsequent analysis may be even 
more problematic, particularly if ambiguity of 
meaning is itself a function of one or more back- 
ground characteristics. Future studies designed to 
address the issue of inconsistent judgements could 
mitigate against such problems by examining the in- 
ternal structure of individual preferences. This could 
be achieved, for example, by comparing the rank- 
ings of health states implied from the valuations 
from different methods; something not possible 
given the design of the LC and F4 studies. 

A recent study which used the same visual ana- 
logue scale method to value composite health states 
reported significantly higher inconsistency rates for 
those with a low self-rated health status and those 
with personal past experience of illness [17]. Such 
results were not reproduced in the study reported 
here although the results are not strictly comparable 
because the Kind et al. [17] study examined valua- 
tions based on the Rosser Classification of Illness 
States. This suggests that the factors that influence 
respondent inconsistency may be in part a function 
of the descriptive system. 

The lowest median level of inconsistency found 
in the LC and F4 datasets was about 3% which 
suggests that an intrinsic residual inconsistency of 
this order could be anticipated in any study which 
uses the EuroQol descriptive system and/or the 
visual analogue scale valuation method. Of course, 
it is impossible to determine whether the descriptive 
system or the valuation technique has the most im- 
portant role to play here but a residual level of 
inconsistency of this order appears to be quite 
robust; a recent study using the same 5-dimension 
EuroQol descriptive system reported comparable 
levels of inconsistency using the visual analogue 
scale [18]. The same study reported significantly 
higher rates (10-15%) for both the standard gamble 
and time trade-off techniques. Such findings may 
suggest that a trade-off exists between the 
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theoretical  advantages  of  'choice-based '  methods  
and  their  practical  d isadvantages  in terms of  ease of  

complet ion.  Such a discussion lies outside the scope 
of  this paper  but  the essential point  is tha t  the lack 
of  unambiguous  results leaves open the quest ion of  
the origin of  inconsistency in heal th  state valuation.  
It seems likely to be determined by the 'p r imary '  
and  ' secondary '  factors alluded to in the intro- 
duct ion but  the balance between the two remains 
indeterminate.  

' Inconsis tent '  respondents  have been reported in 
other  studies but  often only as a justif ication for 
their exclusion from subsequent  analysis. Only by a 
more detailed analysis of what  causes some respon- 
dents to rank  heal th  states in ways which violate a 
priori expectat ions will our  unders tanding  of  heal th 
status measurement  be enhanced.  Whilst  it has been 
difficult given the design of  the LC and F4 studies 
to separate out  the effects of  descriptive system, 
valuat ion method,  mode  of  adminis t ra t ion  and 
respondent  characterist ics on  inconsistency rates, 
this paper  has provided a f ramework in which other  
studies can report  inconsistency, and  provides a 
benchmark  against  which inconsistency rates can be 
compared.  Given the increasingly widespread use of 
heal th  state valuat ions in clinical and economic 
evaluat ion,  this is a challenge to which other  
researchers must respond.  
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