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In the clinical and economic evaluation of health 
care, the value of benefit gained should be deter- 
mhred from a public perspective. The objective of 
this study was to establish relative valuations 
attached to different health states to form the basis 
for a ‘social tariff’ for use in quantifying patient 
benefit from health care. Three thousand three 
hundred and ninety-five interviews were conducted 
with a representative sample of the adult British 
population. Using the EuroQol health state classi- 
fication and a visual analogue scale (VAS), each 
respondent valued 15 health states producing, in 
total, direct valuations for 45 states. Two hundred 
and twenty-one re-interviews were conducted 
approximately 10 weeks later. A near complete, and 
logically consistent, VAS data set was generated 
with good test-retest reliability (mean ICC = 0.78). 
Both sociai class and education had a significant 
effect, where higher median valuations were given 
by respondents in social classes Ill-V and by those 
with intermediate or no educational qualifications. 
These effects were particularly noticeable for more 
severe states. The use of such valuations in a social 
tariff raises important issues regarding the use of 
the VAS method itself to elicit valuations for hypo- 
thetical health states, the production of separate 
tariffs according to social class and/or education 
and the appropriate measure of central tendency. 

Key words: EuroQol; health status measurement; social 
preferences; visual analogue scale. 

Introduction 

In the clinical and economic evaluation of health care 
there is general agreement on two key issues. Firstly, 
the benefit gained from different forms of health care 
should not be measured solely by survival but also 
by the ‘health-related quality of life’** of that survival. 

Work attributed to: Centre for Health Economics, University of 
York, York YO15DD, England. 
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skjoldsgade 23, DK-1055 Copenhagen K, Denmark. 
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Secondly, weight should be given to the views of the 
general public, in their capacity both as taxpayers 
and as potential patients, in determining how good 
or bad potential health states are. 

The achievement of both these conditions requires 
a generic (i.e. non disease-specific) classification of 
health status where every state is given a single 
numerical value reflecting the relative preference for 
being in that state. These values should reflect the views 
of the general population and should preferably lie on 
an interval scale.’ The classification and its associated 
‘social tariff’ could then be used to describe and 
quantify health status before and after treatment, thus 
providing a measure of benefit from health care. They 
could also be used in association with population 
surveys to measure levels and trends in community 
health and to provide the quality adjustment in cal- 
culating Healthy Life Expectancy 

It is conventional to have health state valuations 
range from 1.00 (representing ‘full’ or ‘good’ health) 
down to 0.00 (representing death), with negative 
values possible for states considered worse than 
death. Several methods have been used to generate 
these valuations, the principal ones being Category 
Rating (CR), Time Trade-off (TTO) and Standard 
Gamble (SG).* Each of these methods makes different 
assumptions about how individuals choose between 
health states, and debate continues over which is the 
most appropriate, particularly as the di’ferent methods 
appear to produce different valuations3” 

In the health economics field, it is often argued 
that health state valuations for use in a social tariff 
should be generated by a method, such as TTO or 
SG, which requires the respondent to make some sort 
of choice between health states, involving a notion 
of sacrifice. Thus the resulting valuations are said to 

** Defined by Patrick and Erikson’ as ‘the value assigned 
to duration of life as modified by the impairments, functional 
states, perceptions and social opportunities that are 
influenced by disease, injury, treatment or policy’. 
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be ‘real’ preferences for different health states. This 
requirement excludes CR methods, such as the Visual 
Analogue Scale (VAS), which ask a respondent to 
rate a series of health states but without making any 
choices or decisions between health states6 

The VAS approach has, however, considerable 
advantages. Its origin lies in the field of psychometrics 
(especially psychophysics). A review of the use of the 
VAS in pain measurement reports that the method is 
readily understood by most people and that it is 
reliable, sensitive and concurrently valid with other 
methods.7 Good sensitivity to change has also been 
reported for a VAS mood scale,* while in the meas- 
urement of general well-being and health status there 
is evidence for its ease of use and high reliability 
both internally and on test-retest.‘-” The VAS method 
has been used in several further studies to assess change 
inpatient health status with treatment.‘s’5 

This paper reports on data obtained as part of a 
major project designed to produce a social tariff for 
use in the clinical and economic evaluation of health 
care in Britain. The primary purpose of the project 
was to obtain health state valuations from a repre- 

Figure 1. The EuroQol descriptive system 

Mobility 
1. No problems walking about 
2. Some problems walking about 
3. Confined to bed 

Self-Care 
1. No problems with self-care 
2. Some problems washing or dressing self 
3. Unable to wash or dress self 

Usual Activities 
1. No problems with performing usual activities (e.g. 

work, study, housework, family or leisure activities) 
2. Some problems with performing usual activities 
3. Unable to perform usual activities 

Paintdiscomfort 
1. No pain or discomfort 
2. Moderate pain or discomfort 
3. Extreme pain or discomfort 

Anwietyldepression 
1. Not anxious or depressed 
2. Moderately anxious or depressed 
3. Extremely anxious or depressed 

Note: For convenience each composite health state has a 
five digit code number relating to the relevant level of 
each dimension, with the dimensions always listed in the 
order given above. Thus 11232 means: 

1 ‘No problems walking about 
1 No problems with self-care 
2 Some problems with performing usual activities 
3 Extreme pain or discomfort 
2 Moderately anxious or depressed 

sentative sample of the non-institutionalized adult 
population of England, Scotland and Wales. Health 
states were described in terms of the EuroQol 
classification, a standardized generic instrument for 
describing and valuing health-related quality of lifeI 
which has been used in a range of health care 
settings’4,17 and in general population surveys.“-*’ In 
addition the study sought to identify any population 
subgroups with markedly different valuations. 

Two valuation methods were used: VAS, as used 
by the EuroQol Group in postal surveys, and TTO, 
chosen on the basis of a previous empirical comparison 
between SG and TTO.** It was recognized from the 
outset that the VAS valuations would offer the oppor- 
tunity to produce a second social tariff to be compared 
with that from the TTO. Presented here are the VAS 
valuations for 45 different health states elicited from 
the general public. The comparison with TTO forms 
(the subject of further work) will be reported elsewhere. 

Method 

Sample selection 

A three-stage sampling procedure was adopted with 
the aim of achieving a nationally representative sample 
of at least 3,235 respondents.* Eighty postcode sectors, 
stratified by 16 health regions (14 English Regional 
Health Authorities plus Scotland and Wales) and two 
socioeconomic bands, were selected from the Post 
Code Address File. Within each of these 32 groupings, 
postcode sectors were ranked in order of population 
density The second stage was to select 76 addresses 
from across the whole of each selected postcode sector, 
thus generating 6,080 addresses. As a final stage, inter- 
viewers randomly selected one adult at each address, 

Selection of states 

The EuroQol classification describes health status in 
terms of five dimensions of mobility, self-care, usual 
activities, pain/discomfort and anxiety/depression, 
each of which has three levels (Figure 1). Health states 
are defined by combining one statement from each 

* A sample size of 3,235 was set in order to detect a 0.10 
difference in valuations (where 1.00 = ‘full health’ and 0.00 
= ‘death’) between population subgroups at the 5% level. 
This was based on a desired power of 80%, a mean SD 
of 0.35, and the use of non-parametric tests having 95% 
of the efficiency of parametric tests. 
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of the five dimensions, generating 243 possible health 
states. To these need to be added two further states 
which are not technically defined by the EuroQol 
classification: ‘unconscious‘ and ‘immediate death’. 
Pilot studies had established that with direct valu- 
ations for approximately 40 states, it was possible to 
model the valuations for the remaining states. Since 
each respondent could not handle more than 15 states 
in an hour-long interview, states were selected to ensure 
a wide spread in severity of state and coverage of all 
plausible combinations of levels across the five dimen- 
sions. Ail respondents valued 11111,33333, ‘unconscious’ 
and ‘immediate death’; each respondent also valued 
two of the five mildest states (11112, 11121, 11211, 
12111 and 21111), together with three states from each 
of 12.‘mild’, 12 ‘moderate’ and 12 ‘severe’ states. 

Interview procedure 

Each respondent was first asked to describe his/her 
own current health state using the EuroQol classifi- 
cation. Fifteen EuroQol health states printed on cards 
were then presented to the respondent who was asked 
to rank them from best to worst, assuming that each 
state would last for 10 years without any change, 
followed by death. A visual analogue scale consisting 
of a 2Ocm vertical line, similar to a thermometer, was 
then used to record values for these health states. 
The endpoints of the ‘thermometer’ were labelled 
100 (‘best imaginable health state’) and 0 (‘worst 
imaginable health state’). A process of ‘fractionation’23 
was used to encourage respondents to treat the scale 
as having interval properties. As on the ranking task, 
respondents were told that each state would last for 
10 years without any change followed by death. After 
all 15 states had been rated using a method of ‘frac- 
tionation’, the respondent then rated his/her own 
health on a separate VAS. At the end of the interview 
personal background data were collected including 
age, occupation, education and experience of illness. 
Respondents were asked about their own personal 
experience of serious illness, whether they had 
worked with ill people, and whether someone close 
among family or friends had had serious illness. Further 
details were elicited regarding onset and length of 
illness. Respondents were interviewed in their own 
homes between August and November 1993. 

Retest interviews 

Two hundred and twenty-one respondents were re- 
interviewed an average of 10 weeks later by the same 

interviewer who had conducted the first interview. 
The same protocol was followed, using the same 
health states but with the addition of some back- 
ground questions asking about any new experiences 
of illness since the original interview. 

Data analysis 

A limited volume of data was excluded for reasons 
of practicality, such as missing data or unusable 
valuations (e.g. deathgiventhehighestvaluation).VAS 
datafromlO’/respondents(3.2%oftotal)wereexcluded 
from further analysis.* 

‘Raw’ valuations were read off directly from the 
VAS with its endpoints of 100 and 0. In order to 
compare valuations from different respondents, these 
raw valuations were adjusted relative to 11111 and 
death using the formula: 

vx = R(x) - R(Death) 

R(IIIII) - &Death) 

Where V, = Adjusted valuation for health state x; R(,) 
= raw valuation given to state x; R(beath)= raw valu- 
ation given to ‘immediate death’ and Rum)= raw 
valuation given to state 11111 

Thus the state 11111 and ‘immediate death’ always 
had adjusted valuations of 1.0 and 0.0 respectively 
and the ‘unit of health’ was the same across all 
individuals. Adjusted valuations for the remaining 
states were either greater than zero (if considered 
better than death) or less than zero (if considered 
worse than death). 

Due to the ordinal nature of levels within each 
EuroQol dimension, there are some states that should 
logically be given a higher valuation than other states. 
The definition of logical consistency used here is a 
‘strong’ one, in which the logically better state is 
required to be valued higher than the worse state 
and not just equal to it. Each respondent valued a 
different set of states and thus had a different number 
of possible comparisons. An inconsistency rate was 

l Fifty-five had less than the minimum data set required 
(three states valued plus 11111 and death);48 had rated 
death equal to or higher than 11111 or higher than all other 
states except 11111; two had both high logical inconsistency 
on VAS and missing data on TTO; and two were excluded 
because of poor interviewer performance. These 107 
respondents were significantly older and less educated 
than the other 3,288 respondents. They were also more 
likely to have past or current personal experience of illness 
and to have more difficulty with the interview. 
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calculated, based on the proportion of possible Results 
inconsistencies actually encountered. 

For Mann-Whitney and Kruskal-Wallis tests, 
statistical significance was set at p < 0.01 in view of 
the large number of tests conducted. Test-retest com- 
parisons were made on an individual-by-individual 
basis using an intraclass correlation coefficient 
(ICC),24 calculated for each respondent. The closer 
the ICC was to 1, the greater the reliability 

Representativeness of sample 

Interviews were achieved with 3,395 members of the 
general public, representing a 64% response rate for 
in-scope addresses. After exclusion of the 107 respon- 
dents with missing or unusable data, the sample 

Table 1. Characteristics of respondents. Unless otherwise stated, GHS dataz5 are for adults 16+ yrs and Census 
data26 for 18+ yrs of age. For study population, n = 3,288. Percentages not summing to 100 are due to rounding. 

Sexa 
Men 
Women 

Age 
18-24 
25-34 
35-49 
50-59 
60-64 
65+ 

Qualification 
Degree 
Higher education 
A level 
GCSE A-C 
GCSE D-G 
Other 
None 

Survey Survey 
(unweighted) (weighted) 

% % 

48 46 
52 54 

9 11 
22 22 
25 26 
14 14 
7 7 

23 19 

9 10 
11 11 
9 10 

20 20 
11 11 
3 3 

37 34 

1992 GHS 1991 Census 

% % 

47 48 
53 52 

11 13 
20 20 
27 26 
15 14 
7 7 

21 21 

8 - 
10 - 
11 - 
23 - 
11 - 
3 - 

35 - 

Tenureb 
Own 
Mortgage 
Rent WHA 
Rent private 
Other 

Social classC 
l-l I 
IIIN 
IIIM 
IV-V 
Other 

25 26 25 23 
41 44 42 47 
24 21 25 21 

8 8 7 6 
2 2 2 2 

29 30 - 30 
24 25 - 22 
21 21 - 21 
25 24 - 21 

1 1 - 3 

Survey respondents were also virtually identical to GHS/Census on type of accommodation, marital status and 
economic position. 

: GHS data based on adults aged 18 and over. 
Unweighted survey data should be compared with GHS data (based on households), weighted survey data 
with Census (based on individuals 18+ yrs). 

’ Census data based on adults aged 16 and over. 

N.B. The survey data were weighted to correct for the effect of varying household size on selection probabilities. 
Each respondent was given a weight according to the number of adults living in the household. 
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remained representative of the general British 
population with respect to sociodemographic 
characteristics (Table 1) and geographical coverage 
across the 8 standard economic regions, the 14 English 
RHAs, Scotland and Wales. 

Raw and adjusted valuations 

Median raw valuations varied between 100 (11111) 
and 0 (death) with no state being valued below death 
(Table 2). Only one state, 33333, had a mean raw 
valuation less than zero. Adjusting the raw valuations 

Table 2. Raw and adjusted VAS valuations 

State 
Raw valuations Adjusted valuations 

n Median (IQR) Mean (SD) Median (IQR) M&n (SD) 

11111 3,288 
11112 1,308 
11121 1,320 
11211 1,322 
21111 1,307 
12111 1,310 
12211 828 
11122 814 
12121 831 
22121 832 
22112 825 
21222 815 
12222 827 
22122 814 
11312 824 
11113 818 
21312 802 
22222 834 
13212 818 
11131 806 
13311 809 
12223 817 
21232 822 
32211 817 
11'133 823 
21323 822 
23321 823 
22331 819 
21133 826 
22323 816 
33212 829 
23232 808 
23313 823 
22233 825 
32232 820 
13332 805 
32313 833 
32223 825 
33321 813 
32331 816 
33232 823 
33323 838 
uncon 3,286 
33333 3,278 
death 3,288 

100.0 (100-100) 
87.0 i75-95) 
85.0 (75-94) 
85.0 (75-92) 
85.0 (75-90) 
85.0 (75-90) 
75.0 (63-80) 
75.0 (SO-SO) 
75.0 (60-80) 
65.0 (50-75) 
65.0 (50-75) 
60.0 (50-75) 
60.0 (50-71) 
57.0 (49-70) 
55.0 (45-70) 
55.0 (40-75) 
51.0 (40-65) 
50.0 (41-65) 
50.0 (35-60) 
50.0 (30-67) 
45.0 (30-56) 
41.0 (30-55) 
38.0 (25-50) 
35.0 (20-50) 
35.0 (20-50) 
35.0 (25-50) 
30.0 (21-45) 
30.0 (19-45) 
30.0 (15-46) 
28.0 (15-40) 
25.0 (15-40) 
25.0 (15-40) 
25.0 (15-35) 
24.0 (13-35) 
20.0 (10-30) 
20.0 (10-32) 
20.0 (10-30) 
20.0 (10-30) 
20.0 (10-30) 
16.0 (10-30) 
14.0 (7-25) 
10.0 (5-20) 

5.0 (O-IO) 
2.0 (O-6) 
0.0 (O-10) 

98.7 (4.8) 1.00 (-) 1.00 (-) 
82.4 (15.2) 0.87 (0.75-0.94) 0.81 (0.23) 
82.8 (13.6) 0.86 (0.75-0.94) 0.81 (0.21) 
82.2 (14.0) 0.85 (0.75-0.92) 0.81 (0.21) 
81.4 (14.2) 0.85 (0.74-0.91) 0.79 (0.24) 
80.7 (14.5) 0.84 (0.75-0.90) 0.79 (0.18) 
71.3 (15.1) 0.73 (0.60-0.80) 0.68 (0.23) 
70.8 (15.0) 0.72 (0.57-0.80) 0.66 (0.40) 
70.0 (15.9) 0.71 (0.56-0.80) 0.66 (0.23) 
63.1 (17.0) 0.64 (0.49-0.75) 0.57 (0.35) 
63.3 (17.2) 0.63 (0.48-0.75) 0.59 (0.29) 
58.8 (17.7) 0.56 (0.43-0.71) 0.51 (0.50) 
58.1 (17.6) 0.55 (0.43-0.70) 0.52 (0.38) 
57.2 (17.6) 0.53 (0.40-0.70) 0.50 (0.44) 
55.9 (19.5) 0.53 (0.38-0.69) 0.50 (0.35) 
55.0 (22.7) 0.51 (0.35-0.72) 0.47 (0.47) 
52.0 (17.8) 0.50 (0.35-0.63) 0.43 (0.53) 
52.3 (17.3) 0.50 (0.35-0.61) 0.45 (0.37) 
48.3 (18.6) 0.45 (0.30-0.60) 0.40 (0.46) 
48.4 (22.9) 0.45 (0.25-0.65) 0.39 (0.53) 
43.8 (19.5) 0.40 (0.24-0.55) 0.34 (0.59) 
43.0 (19.7) 0.37 (0.22-0.53) 0.32 (0.52) 
39.0 (19.2) 0.33 (0.19-0.50) 0.31 (0.34) 
36.3 (19.5) 0.30 (0.15-0.46) 0.28 (0.38) 
36.9 (21.2) 0.30 (0.14-0.49) 0.25 (0.55) 
35.9 (18.3) 0.30 (0.15-0.45) 0.21 (0.85) 
33.4 (17.2) 0.26 (0.15-0.41) 0.24 (0.38) 
31.7 (17.9) 0.25 (0.12-0.40) 0.16 (0.68) 
32.7 (19.9) 0.25 (0.10-0.43) 0.19 (0.81) 
30.2 (17.8) 0.25 (0.11-0.38) 0.13 (0.97) 
28.3 (16.7) 0.22 (0.10-0.35) 0.14 (0.64) 
28.3 (16.7) 0.21 (0.10-0.35) 0.18 (0.44) 
26.5 (14.5) 0.20 (0.08-0.32) 0.13 (0.65) 
25.6 (17.1) 0.17 (0.07-0.31) 0.12 (0.64) 
23.4 (15.9) 0.17 (0.05-0.28) 0.06 (0.77) 
23.9 (16.6) 0.16 (0.05-0.30) 0.11 (0.57) 
23.5 (15.6) 0.16 (0.06-0.29) 0.11 (0.51) 
22.8 (15.5) 0.15 (0.05-0.27) 0.10 (0.56) 
22.0 (15.6) 0.15 (0.05-0.25) 0.08 (0.60) 
20.6 (14.4) 0.13 (0.03-0.25) 0.03 (0.98) 
16.2 (12.7) 0.10 (0.00-0.20) 0.01 (0.71) 
13.9 (12.4) 0.07 (-0.02-0.16) -0.03 (1.04) 
9.3 (15.1) 0.01 (-0.02-0.05) -0.04 (0.52) 
5.6 (9.1) 0.00 (-0.08-0.05) -0.13 (0.90) 
8.5 (15.7) 0.00 (-) 0.00 (-) - 
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relative to 11111 and death had no effect on the rela- 
tive ordering of states. Median adjusted valuations 
were always higher than mean adjusted valuations. 
Again, no state had a median valuation below zero 
(although state 33333 was rated equal to death), while 
on mean valuations, three states were rated worse 
than death. 

Logical inconsistency 

There were no logical inconsistencies in the rank 
order of median (or mean) valuations, either raw or 
adjusted. At an individual level, 57.4% of respondents 
had no logical inconsistencies at all. The mean overall 
inconsistency rate was 2.5%. 

The independent effect of different variables 
on adjusted valuations* 

SociaZ class. Social class was calculated according to 
the respondent’s own current or most recent occupa- 
tion, as used in the Census. For 34 of the 43 states 
(79%), social class had a significant effect on the 
valuation and in every case the median valuation for 
respondents in social classes III-V was higher than 
that for respondents in social classes I and ll (Table 
3). Twenty-two of the differences were significant at 
p < 0.01 or less. The trend was more noticeable as the 
severity of the state worsened. 

Educational qualifications. For 31 of the 43 states (72%), 
education had a significant effect on the valuation 
and mevery case the median valuation for respondents 
with intermediate or no educational qualifications 
was higher than that for respondents with degree 
qualifications (Table 4). All but seven of the differ- 
ences were significant at p < 0.01 or less. The trend was 
more noticeable as the severity of the state worsened. 

Home ownership. Home ownership had a significant 
effect on the valuation for 13 of 43 states (30%) and 
in every case the median valuation for respondents 
who rented their home (from local authority, housing 
association or privately) was higher than that for 
respondents who owned their home (outright or with 
a mortgage). All but three of the differences were 
significant at p < 0.01 or less. 

l Distributions of adjusted valuations for all states were 
non-normal (Kolmogorov-Smirnov test, p-zO.001). 
Non-parametrictests were thus used in the analysis which 
follows. 
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Table 3. Adjusted VA.3 valuations by social class 
(medians and interquartile ranges). One hundred 
respondents were omitted due to missing data on 
social class. 

State 
Social class 

I,11 IIIN/M,IV,V 
(n = 947) (n = 2241) 

11111 1.00 (-) 
11112 0.85 (0.75-0.93) 
11121 0.85 (0.75492) 
11211 0.84 (0.75492) 
21111 0.84 (0.72490) 
12111 0.84 (0.74490) 
12211 0.72 (0.60479) 
11122 0.70 (0.51-0.79) 
12121 0.70 (0.52-0.80) 
22121 0.60 (0.44-0.73) 
22112 0.60 (0.45-0.74) 
21222 0.53 (0.39469) 
12222 0.51 (0.40X1.67) 
22122 0.53 (0.44-0.69) 
11312 0.49 (0.34-0.67) 
11113 0.46 (0.28-0.67) 
21312 0.46 (0.30-0.59) 
22222 0.48 (0.31-0.55) 
13212 0.45 (0.25-0.58) 
11131 0.38 (0.17-0.55) 
13311 0.36 (0.24-0.50) 
12223 0.31 (0.17-0.47) 
21232 0.30 (0.15-0.47) 
32211 0.27 (0.11-0.44) 
11133 0.28 (0.10-0.45) 
21323 0.25 (0.09-0.38) 
23321 0.25 (0.12-0.39) 
22331 0.24 (0.07-0.35) 
21133 0.20 (0.05-0.36) 
22323 0.20 (0.06-0.33) 
33212 0.20 (0.07-0.30) 
23232 0.18 (0.05-0.35) 
23313 0.17 (0.05-0.30) 
22233 0.13 (0.03-0.25) 
32232 0.11 (0.00-0.24) 
13332 0.13 (0.03-0.25) 
32313 0.12 (0.02-0.25) 
32223 0.14 (0.03-0.25) 
33321 0.15 (0.04-0.25) 
32331 0.10 (-0.02-0.20) 
33232 0.05 (-0.11-0.11) 
33323 0.05 (-0.08-0.13) 
uncon 0.00 (-0.04-0.05) 
33333 0.00 (-0.12-0.05) 
death 0.0 (-) 

1.00 (-) 
0.87 (0.75-0.94) 
0.87 (0.76-0.94)' 
0.87 (0.76-0.92) 
0.85 (0.75-0.92)' 
0.85 (0.75-0.90) 
0.73 (0.60-0.80) 
0.74 (0.60-0.81)" 
0.71 (0.56-0.80) 
0.65 (0.50-0.75)'* 
0.64 (0.50-0.75)* 
0.58 (0.44-0.73)* 
0.56 (0.44-0.70)' 
0.53 (0.40-0.70) 
0.55 (0.40-0.70)** 
0.54 (0.35-0.75)*** 
0.50 (0.35-0.65)'* 
0.50 (0.38-0.62)'* 
0.45 (0.30-0.60) 
0.48 (0.25-0.67)*" 
0.40 (0.24-0.56) 
0.40 (0.25-0.56)*** 
0.35 (0.20-0.50)' 
0.30 (0.15-0.48)' 
0.32 (0.15-0.50)" 
0.32 (0.18-0.48)*'* 
0.29 (0.16-0.42)** 
0.25 (0.14-0.40)' 
0.26 (0.11-0.45)"' 
0.25 (0.13-0.40)"* 
0.24 (O.lO-0.36)* 
0.23 (0.11-0.37)**' 
0.21 (O.lO-0.33)* 
0.20 (O.lO-0.35)*** 
0.18 (0.06-0.29)*** 
0.19 (0.05-0.31)'** 
0.19 (0.07-0.30)*" 
0.17 (0.06-0.28)* 
0.15 (0.05-0.25) 
0.15 (0.05-0.25)'** 
0.11 (0.03-0.21)*" 
0.09 (0.00-0.17)"' 
0.01 (-0.01-0.05)*** 
0.01 (-0.06-0.06)*** 
0.0 (-) 

l p< 0.05 +* p < 0.01 l ** p< 0.001 



Table 4. Adjusted VAS valuations by education 
(medians and interquartile ranges). Four respondents 
were omitted due to missing education data 

State 
Educational qualifications 
Degree Intermediate/None 

(n= 661) (n = 2,623) 

11111 
11112 
11121 
11211 
21111 
12111 
12211 
11122 
12121 
22121 
22112 
21222 
12222 
22122 
11312 
11113 
21312 
22222 
13212 
11131 
13311 
12223 
21232 
32211 
11133 
21323 
23321 
22331 
21133 
22323 
33212 
23232 
23313 
22233 
32232 
13332 
32313 
32223 
33321 
32331 
33232 
33323 
uncon 
33333 
death 

1.00 (-) 1.00 (-) 
0.85 (0.70-0.92) 0.88 (0.77-0.94y 
0.85 (0.74-0.91) 0.87 (0.75-0.94)** 
0.83 (0.75-0.90) 0.86 (0.75-0.93y 
0.84 (0.70490) 0.85 (0.74-0.92)' 
0.85 (0.75-0.90) 0.84 (0.75-0.90) 
0.74 (0.59478) 0.73 (0.60-0.80) 
0.70 (0.51-0.79) 0.74 (0.59-0.81)"* 
0.70 (0.51-0.80) 0.71 (0.57-0.80) 
0.59 (0.43-0.72) 0.65 (0.50-0.75)** 
0.60 (0.44-0.75) 0.64 (0.50-0.75) 
0.56 (0.39469) 0.56 (0.44-0.72) 
0.51 (0.40-0.66) 0.56 (0.44-0.71)' 
0.50 (0.40-0.65) 0.55 (0.40-0.70) 
0.50 (0.34-0.67) 0.55 (0.40-0.70)' 
0.47 (0.28-0.65) 0.53 (0.35-0.74)* 
0.44 (0.25-0.55) 0.50 (0.36-0.65)*** 
0.48 (0.30-0.55) 0.50 (0.37-0.61)* 
0.42 (0.24-0.55) 0.45 (0.30-0.60) 
0.41 (0.21-0.60) 0.46 (0.25-0.65) 
0.35 (0.21-0.50) 0.40 (0.25-0.55) 
0.30 (0.17-0.47) 0.39 (0.24-0.55)"* 
0.25 (0.11-0.44) 0.35 (0.20-0.50)*** 
0.31 (0.12-0.45) 0.30 (0.15-0.47) 
0.23 (0.06-0.42) 0.32 (0.15-0.50)*** 
0.24 (0.11-0.38) 0.32 (0.17-0.46)*** 
0.23 (0.09435) 0.29 (0.17-0.42)*** 
0.20 (0.06-0.33) 0.26 (0.14-0.40)*** 
0.20 (0.06-0.33) 0.27 (0.11-0.45)*** 
0.21 (0.06-0.32) 0.25 (0.12-0.40)" 
0.17 (0.07-0.30) 0.24 (O.lO-0.35)* 
0.15 (0.07-0.32) 0.23 (O.lO-0.37)*** 
0.15 (0.02-0.30) 0.20 (O.lO-0.33)** 
0.13 (0.02-0.25) 0.19 (0.09-0.34)*** 
0.10 (-0.03-0.21) 0.19 (0.06-0.29)*** 
0.13 (0.01-0.25) 0.18 (0.05-0.30)'* 
0.13 (0.01-0.25) 0.17 (0.07-0.30)** 
0.15 (0.05-0.25) 0.16 (0.05-0.28) 
0.16 (0.03-0.26) 0.15 (0.05-0.25) 
0.10 (-0.05-0.19) 0.15 (0.04-0.25)*** 
0.06 (-0.06-0.12) 0.10 (0.02-0.21)*** 
0.03 (-0.06-0.11) 0.09 (O.OO-0.17)." 
0.00 (-0.03-0.05) 0.01 (-0.01-0.05)*** 
0.00 (-0.12-0.05) 0.00 (-0.06-0.06)*** 
0.00 (-) 0.00 (-) 

l p < 0.05 l * p c 0.01 l ** p < 0.001 

VAS health state valuations 

12lness in others. Seventy-two per cent of all respon- 
dents reported that somebody close to them had had 
a serious illness at some time. Most referred to close 
family members and in half the cases the illness was 
either still continuing or had ended within the last 5 
years. Experience of illness in others had a significant 
effect on the valuation for eight of 43,states (19%) 
at the p < 0.01 level or less. For all states, the median 
valuation for respondents without experience of ill- 
ness in others was higher than that for respondents 
with this experience. 

Otherfactors. Current self-reported health status had 
a significant effect on the valuation for only six of 43 
states (14%) at p ~0.01. In five of these cases, the 
median valuation for respondents who reported some 
problem with any EuroQol dimension, or whose VAS 
rating of their own health was < 75 (lower interquar- 
tile range), was higher than that for respondents in 
full health or with a self-rating > 95 (upper quartile 
range). Other factors including age, sex, smoking, 
marital status, economic activity, work experience of 
looking after ill people, reported experience of serious 
illness in self, or geographical location (defined either 
by standard economic region or by regional health 
authority) had no significant effect on VAS valuations. 

Controlling for related variables 

Assessment of the independent effect of the respon- 
dent’s personal characteristics on health state values 
was complicated by the fact that age, social class, 
education and home ownership were all significantly 
related with each other (x’ tests). Respondents aged 
60 years and over were more likely to be in social 
classes III-V @ < O.OOl), while those in social classes 
III-V were themselves less likely to have degree quali- 
fications (p < 0.001) or to be home owners @ < 0.001). 
In order to control for this interaction, two similar 
approaches to analysis were taken. Firstly, the Mann- 
Whitney tests were simply repeated after controlling 
for social class, education and age in turn. Controlling 
for social class noticeably reduced the effect of edu- 
cation while controlling for education only slightly 
reduced the effect of social class. Controlling for age 
did not remove any of the effect of either social class 
or education. All significant differences were in the 
same direction where higher median valuations were 
generated by respondents in social classes (SC) III-V 
and respondents without degree level education. 

Secondly, Kruskal-Wallis tests were conducted 
comparing valuations for four groups of respondents: 
SC I-II with degree education, SC I-II with inter- 
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Table 5. Adjusted test and retest VAS valuations. 
Numbers given are medians (and interquartile ranges). 

State n Test Retest 

11111* 212 1.00 (-) 1.00 (-) 
11112 85 0.89 (0.75-0.94) 0.89 (0.78-0.94) 
11121 84 0.88 (0.76-0.93) 0.85 (0.75-0.92) 
11211 73 0.87 (0.75-0.94) 0.89 (0.80-0.94) 
21111 91 0.85 (0.72-0.90) 0.88 (0.75-0.92) 
12111 91 0.85 (0.75-0.91) 0.85 (0.75-0.94) 
12211 52 0.75 (0.61-0.83) 0.80 (0.70-0.85) 
11122 46 0.74 (0.60-0.79) 0.73 (0.55-0.83) 
12121 50 0.73 (0.59-0.80) 0.75 (0.65-0.80) 
22121 47 0.63 (0.50-0.75) 0.67 (0.56-0.75) 
22112 63 0.60 (0.49-0.75) 0.69 (0.48-0.75) 
21222 59 0.60 (0.47-0.70) 0.63 (0.51-0.75) 
12222 57 0.60 (0.38-0.72) 0.60 (0.45-0.70) 
22122 52 0.60 (0.45-0.75) 0.56 (0.50-0.72) 
11312 54 0.55 (0.46-0.70) 0.55 (0.45-0.69) 
11113 62 0.51 (0.44-0.67) 0.49 (0.30-0.60) 
21312 59 0.51 (0.39-0.65) 0.45 (0.26-0.62) 
22222 49 0.50 (0.40-0.60) 0.51 (0.46-0.65) 
13212 52 0.50 (0.35-0.73) 0.50 (0.30-0.75) 
11131 60 0.42 (0.15-0.67) 0.46 (0.26-0.61) 
13311 48 0.41 (0.28-0.58) 0.45 (0.28-0.57) 
12223 55 0.39 (0.18-0.50) 0.30 (0.14-0.44) 
21232 48 0.35 (0.18-0.50) 0.34 (0.14-0.50) 
32211 50 0.34 (0.22-0.55) 0.43 (0.24-0.60) 
11133 58 0.34 (0.15-0.51) 0.33 (0.12-0.46) 
21323 52 0.31 (0.20-0.46) 0.30 (0.10-0.43) 
23321 51 0.30 (0.11-0.44) 0.32 (0.12-0.45) 
22331 55 0.30 (0.14-0.44) 0.29 (0.20-0.44) 
21133 51 0.30 (0.20-0.44) 0.28 (0.19-0.44) 
22323 63 0.25 (0.11-0.35) 0.28 (0.10-0.44) 
33212 48 0.25 (0.15-0.31) 0.23 (0.10-0.30) 
23232 46 0.24 (0.11-0.35) 0.20 (0.12-0.35) 
23313 53 0.23 (0.12-0.34) 0.25 (0.10-0.42) 
22233 51 0.22 (0.13-0.38) 0.20 (0.06-0.31) 
32232 62 0.22 (0.10-0.35) 0.18 (0.10-0.40) 
13332 53 0.21 (0.11-0.28) 0.20 (0.07-0.26) 
32313 53 0.19 (0.08-0.33) 0.21 (0.09-0.35) 
32223 47 0.18 (0.03-0.27) 0.11 (0.00-0.23) 
33321 47 0.17 (0.04-0.26) 0.20 (0.07-0.34) 
32331 44 0.16 (0.10-0.29) 0.20 (0.05-0.30) 
33232 58 0.10 (0.05-0.20) 0.10 (0.02-0.20) 
33323 51 0.10 (-0.01-0.16) 0.09 (-0.06-0.15) 
uncon 212 0.01 (-0.01-0.05) 0.01 (0.00-0.05) 
33333 211 0.01 (-0.06-0.06) 0.00 (-0.07-0.05) 
death 212 0.00 (-) 0.00 (-) 

l Data from nine respondents excluded due to missing 
or unusable data. 

mediate/no education, SC III-V with degree education, 
SC III-V with intermediate/no education. Control- 
ling for either social class or education reduced, but 
did not remove, the effect of the other factor. While 
social class had a greater effect, it appeared that social 
class and education were both important factors and 
were acting together. 

Test-retest reliability 

The 221 respondents in the retest group were repre- 
sentative of the whole sample in all respects except 
educational level, where more (71.4%) retest respon- 
dents had qualifications compared with respondents 
not in the retest sample (63%, x2 = 6.26, df = 1, ~7 < 0.05). 
At test, there were no significant differences (p C 0.01) 
in valuations between those respondents who went 
on to re-interview and those who did not. Mean 
logical consistency at retest was 2.2%, slightly less 
than at test. 

The mean ICC was 0.78 (SD = 0.19) and only 13 
respondents had an ICC < 0.6. ICCs of the respon- 
dents who reported new illness in self or others since 
the first interview (4% and 13% respectively) were 
not statistically significantly different from the ICCs 
of other respondents. 

Adjusted median retest valuations are shown in 
Table 5. There was one logical inconsistency, where 
state 21133 had a slightly higher median value than 
state 11133 but should logically have had a lower 
valuation. Social class and education again influenced 
health state valuations although the number of 
significant differences were fewer. Respondents in SC 
III-V had higher median values than those in SC I-II 
for seven states (II < O.Ol), while respondents with 
intermediate/no education had higher median values 
than those with degrees for five states @ < 0.01). For 
those states with non-significant differences (i.e. p > 
O.Ol), these same trends held for all but five states 
for social class, and all but two states for education. 

Discussion 

The study was successful in generating VAS valu- 
ations for 45 health states from a large representative 
sample of the British general population. The methods 
used generated an almost complete and logically con- 
sistent VAS data set, and the mean ICC of 0.78 for 
test-retest reliability is of the same order of magni- 
tude as that reported for TTO by Churchill et ~1.~’ The 
VAS method proved to be acceptable to a wide range 
of respondents with no marked difficulties for older 
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respondents, contrary to previous findings, albeit among 
patients. 28f2g Although respondents with unusable data 
tended to be older, these exclusions were due prin- 
cipally to their high valuations for death, rather than 
to an inability to understand the VAS method. 

There is considerable evidence from this study that, 
although respondents rank health states in roughly 
the same order using a similar range of values, social 
class and education have a significant effect on the 
actual valuations. Higher median valuations are given 
by respondents in SC III-V and those with inter- 
mediate or no educational qualifications. These 
findings are quite robust in that the trend is the same 
in all cases and most of the differences reach a sig- 
nificance level of p < 0.01. The trends remain after 
controlling for age and are stronger for the more 
severe states. It appears from the analysis that social 
class has a dominant effect. Differing views about 
the nature of health would not seem to explain this 
finding - results from two large-scale studies of lay 
concepts in the general population3’r3’ suggest that 
there is not a class stereotype in which the higher 
social classes hold more esoteric notions of health 
such as ‘health as well-being’ or a ‘striving for self- 
realisation’. The rationale then might be that people 
in lower social classes have lower expectations of 
health and thus accept poor health more equably 
than respondents in higher classes. Lower expectations 
of health might arise from greater experience of poor 
health and it was found that significantly more of SC 
III-V respondents than SC I-II respondents reported 
problems with mobility (20% and 13% respectively, 
p < 0.01) and usual activities (17% cJ 13%, p < 0.01) 
and there was even more difference on pain (36% c$ 
25%, p < 0.001) and mood (23% ct 15%, p < 0.001). 
Psychological factors may play the most important 
part - Buckingham and Drummond3’ concluded, 
from a study involving patients with asthma, that 
the VAS valuations were most affected by variables 
that reflect mood, such as anxiety and depression. In 
this study there is tentative evidence that level three 
on pain/discomfort or anxiety/depression is influ- 
ential in generating the social class effect but, as noted 
earlier, self-reported current health status did not 
have a significant effect on valuations. 

So far as is known, neither socio-economic status 
nor education have previously been found to have a 
significant effect on valuations for health states12,33-36 
although most of these studies contained only small 
numbers of respondents. Valuations have been 
reported to show a striking increase and then 
decrease with advancing age.36 As in this study, 
experience of illness may be a factor of some rele- 
vance34,36,37 but these findings are not consistent.‘2,3s,39 

If the effect of social class identified here is a real 
one, it has important implications in the use of health 
state valuations. Can it be accepted that a repre- 
sentative data set such as this one represents all social 
groups proportionate to their presence in the general 
population, and is therefore appropriate for use in 
resource allocation? Or would this be seen as unwar- 
ranted aggregation of data ignoring important 
individual differences? Perhaps separate tariffs 
should be produced for different social class group- 
ings. If so, how should these be used -only when 
the treatments under study are influenced by social 
class differences? Only when severe states are involved? 
Ultimately such questions can be addYessed through 
sensitivity analysis. If the evaluation of a treatment 
based on social tariffs derived from different popu- 
lation subgroups does not differ, then it may be safe 
to assume that the choice of tariff is immaterial. This 
may in fact turn out to be the usual case, in view of 
the overall similarity of scores despite statistically 
significant differences state by state. Should that 
evaluation vary according to the choice of subgroup 
tariff however, then decisions regarding the value of 
that treatment may have to be based on other criteria. 
Researchers in this field have an obligation to report 
any findings which indicate significant differences 
between population subgroups. Any conflict of evi- 
dence may ultimately require a political judgement. 

The state ‘unconscious’ appeared to be valued 
differently from the other states. Respondents in 
lower social classes or with low educational levels 
assigned higher median values to this state (both 
p < O.OOl), and it was given a significantly higher 
median valuation by respondents who were aged 
under 60 (p < O.OOl), were single (p < O.Ol), were 
smokers (p < O.Ol), had no experience of illness in 
others (p < 0.001) or who were in paid work (c& 
retired, p < 0.001). Valuations of ‘unconscious’ may 
also be related to valuations of ‘death’, an area which 
has yet to be fully investigated in this study. 

Several methodological issues warrant further 
investigation. In this paper the effects of background 
variables were analyzed on a state-by-state basis, 
requiring large numbers of tests and increasing the 
possibility that significant results would emerge by 
chance (hence the use of the rather stringent 1% 
significance level). It is difficult, given such analysis, 
to draw robust conclusions about the systematic 
effects of such variables. For example, the findings 
with respect to social class were significant for the 
vast majority but not all of the 45 states. An alternative 
analytical strategy would be to simultaneously con- 
sider respondents’ values for the full range of health 
states, perhaps by estimating a ‘fixed effects’ model 
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for each individual with both intercept dummies and 
slope dummies, to test for any systematic relation 
with background variables. 

The choice of the median or mean as the measure 
of central tendency has important consequences. The 
median adjusted valuations are higher than the mean 
valuations, and no EuroQol state has a negative 
median valuation at either test or retest. This is 
despite negative mean valuations for several of the 
more severe states and the assignment of negative 
valuations by some individuals, a finding noted else- 
where for states of dementia and coma.4o The choice 
of the measure of central tendency has thus far been 
determined along statistical lines. However it should 
be recognized that the median explicitly excludes the 
influence of extreme values, which are filtered out 
with the implication that they are ‘unacceptable’. The 
use of the mean allows each person’s values to 
contribute equally and maintains this equality even 
for respondents with outlying values. Thus, any 
answer is ‘acceptable’ and extreme values can sig- 
nificantly influence the ‘average’. 

There is a further question as to whether or not 
CR methods such as the VAS generate interval data, 
and how this can be demonstrated. It is generally 
accepted that CR methods produce an ordinal rank- 
ing of states from each individual respondent. Some 
have argued that an interval scale is also produced,9.4’~42 
although others disagree because of a tendency on 
the part of the respondent to use all the categories 
of a scale equally often.43 Assuming that the VAS 
produces ordinal data only, it is possible to generate 
an interval scale based on respondents’ aggregate 
data4 but this is not wholly satisfactory if the effects 
of individual differences are to be studied. In this 
study, a process of fractionation was used to encourage 
respondents to think of the scale as having interval 
properties. Differing endpoints on the VAS scale may 
complicate the comparison of results from different 
studies. Some studies have used specific definitions 
such as hormone remission33 or the WHO definition 
of good health39 as the top anchor compared to death 
at the bottom, or a range from minimal to severe 
dysfunction. 37 Others have used less well defined 
concepts, such as ‘most desirable’ and ‘least desir- 
able’.% Further investigation is needed to determine 
the level of data that VAS produces and the influence 
of differing anchor points. 

Finally, the value of a health state is likely to be 
influenced by the length of time spent in the state36 
although this relationship is apparently not a linear 
one.4547 Previous VAS studies have typically not speci- 
fied a duration, with most requiring respondents to 
judge the desirability of different scenarios relative 
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to each other at that particular time rather than over 
a stated period. In order to collect comparable data 
from the valuation methods used in this study, the 
same duration was used for ranking VAS and TTO. 
A duration of ten years was considered to be long 
enough to represent chronic illness, but not so long 
as to be unrealistic for older respondents who have 
relatively short life expectancy. Further work is needed 
to determine the effect of differing durations on VAS 
valuations and how such data should be compared. 

Despite difficulties reported by others who have 
used VAS techniques to record valuations, this study 
has demonstrated a high degree of acceptance by 
respondents and suggests that the VAS method can 
perform very successfully in generating health state 
valuations from the general public. These are 
powerful arguments for the serious consideration of 
VAS in a survey context, possibly alongside a choice- 
based method. Given its ease of use and low resource 
cost, it is time to reconsider the place of VAS (and 
other category rating methods) in the study of health 
state valuations. 
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