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Abstract

Purpose To estimate Swedish experience-based value
sets for EQ-5D health states using general population
health survey data.

Methods Approximately 45,000 individuals valued their
current health status by means of time trade off (TTO) and
visual analogue scale (VAS) methods and answered the
EQ-5D questionnaire, making it possible to model the
association between the experience-based TTO and VAS
values and the EQ-5D dimensions and severity levels. The
association between TTO and VAS values and the different
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severity levels of respondents’ answers on a self-rated
health (SRH) question was assessed.

Results  Almost all dimensions (except usual activity) and
severity levels had less impact on TTO valuations com-
pared with the UK study based on hypothetical values.
Anxiety/depression had the greatest impact on both TTO
and VAS values. TTO and VAS values were consistently
related to SRH. The inclusion of age, sex, education and
socioeconomic group affected the main effect coefficients
and the explanatory power modestly.

Conclusions A value set for EQ-5D health states based on
Swedish valuations has been lacking. Several authors have
recently advocated the normative standpoint of using
experience-based values. Guidelines of economic evalua-
tion for reimbursement decisions in Sweden recommend the
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use of experience-based values for QALY calculations. Our
results that anxiety/depression had the greatest impact on
both TTO and VAS values underline the importance of
mental health for individuals’ overall HRQoL. Using pop-
ulation surveys is in line with recent thinking on valuing
health states and could reduce some of the focusing effects
potentially appearing in hypothetical valuation studies.

Keywords EQ-5D - Experience-based value set -
General population - Self-rated health - Time trade
off - Visual analogue scale

Introduction

EQ-5D is a generic health-related quality of life (HRQoL)
instrument from which a single-index value of the
respondent’s health status can be derived, based on a health
profile consisting of five dimensions with three severity
levels [1]. EQ-5D is commonly used to estimate the
quality-of-life component in quality-adjusted life years
(QALYSs) in the economic evaluation of health technolo-
gies, and also as a health care performance indicator and in
the measurement of population health in surveys [2-6]. In
determining values for the 243 health states defined by the
EQ-5D, referred to as a value set, methods of valuation as
well as the source of the valuations must be considered
[7-10]. Although EQ-5D has been widely adopted in
Sweden for economic evaluation, no value set based on a
Swedish population has yet been developed.

A value set can be obtained using different methods for
the valuation of health states: the time trade off (TTO), the
standard gamble (SG), the rating scale (RS) and the discrete
choice (DC) method [4, 11]. A central question is whether
the valuations should be based on preferences from indi-
viduals who are actually in the health state, i.e., experience-
based values, or from individuals to whom the health states
are described, i.e., hypothetical values [8, 12-22]. The for-
mer is often denoted patient or individual values, and the
latter social values (a sample of the general public has valued
imagined health states). Experience-based values refer to the
value of the individual’s currently experienced health state.
However, in the valuation process, also imagined states are
involved: worst and best, full health and dead.

A country-specific value set for EQ-5D health states was
first generated in the UK [23] based on hypothetical values
derived from a sample of the general population using the
TTO method [9]. Country-specific value sets based on
VAS data for hypothetical health states [9], a regional
value set based on aggregated VAS data from six European
countries [24] and a TTO value set from a Hispanic pop-
ulation in the US [25] have also been generated. Cross-
country value set comparison studies suggest that there
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might be substantial differences in values across countries
[9, 26-32].

Hypothetical values have been supported by the argu-
ments that health policies and interventions affect us all (as
tax payers and potential patients) and that the adaptation to
a health state should not be reflected in valuations [33]. In
contrast, advantages of using experience-based values
based on preferences from the best informed [12, 14-16,
34-36] imply that adaptation will be reflected in the val-
uations [37-39]. Experience-based values tend to be higher
than hypothetical values [8, 22, 39].

An experience-based VAS value set for EQ-5D has been
developed for the German population [35]. Experience-
based TTO values for EQ-5D health states have also been
investigated [16] as well as experience-based VAS values
[34, 36].

The National Institute for Health and Clinical Excel-
lence (NICE) in England and Wales recommends using the
UK EQ-5D ‘“social tariff” based on hypothetical values for
QALY weightings [40]. In Sweden, the Dental and Phar-
maceutical Benefits Agency (TLV) states that QALY
weightings can be based either on direct or indirect mea-
surements (‘where a health classification system such as
EQ-5D is linked to QALY weightings’) and that ‘QALY
weightings based on appraisals of persons in the health
condition in question are preferred before weightings cal-
culated from an average of a populations estimating a
condition depicted for it (e.g., the ‘social tariff” from EQ-
5D)’ [41]. Thus, TLV prefers experience-based rather than
hypothetical values [41].

This study attempted to estimate Swedish experience-
based value sets for EQ-5D health states using general
population health survey data. In the surveys, respondents
valued their current health status by means of the TTO and
VAS methods and answered the EQ-5D questionnaire,
making it possible to model the association between the
experience-based TTO and VAS values and the dimensions
and severity levels of the EQ-5D instrument. For validation
purposes, the association between TTO and VAS values and
different severity levels of respondents’ answers on a self-
rated health (SRH) question was investigated. Supplemen-
tary detail on data and variables as well as results is found in
Online Resource (11136_2013_496_MOESM1_ESM.pdf).

Data and variables

Material/study population

In this study, we use large cross-sectional population-based
health surveys from two areas in Sweden representing one-

third of the Swedish population. The surveys (the Public
Health Survey in Scania Region 2004 and the Public
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Table 1 Definition of variables and models

Variable Definition

MO2 1 if mobility at level 2; O otherwise

MO3 1 if mobility at level 3; O otherwise

MO23 1 if mobility at level 2 or 3; 0 otherwise

SC2 1 if self-care at level 2; 0 otherwise

SC3 1 if self-care at level 3; O otherwise

SC23 1 if self-care at level 2 or 3; 0 otherwise

UA2 1 if usual activities at level 2; 0 otherwise

UA3 1 if usual activities at level 3; O otherwise

PD2 1 if pain/discomfort at level 2; 0 otherwise

PD3 1 if pain/discomfort at level 3; O otherwise

AD2 1 if anxiety/depression at level 2; O otherwise

AD3 1 if anxiety/depression at level 3; O otherwise

N3 1 if any dimension at level 3; 0 otherwise

SRH2 1 if SRH is good health; 0 otherwise

SRH3 1 if SRH is fair health; 0 otherwise

SRH4 1 if SRH is bad health; O otherwise

SRH5 1 if SRH is very bad; O otherwise

TTO models on EQ-5D f )

Model 1 f(MO2 MO3 SC2 SC3 UA2 UA3 PD2 PD3 AD2 AD3)
Model 2 f(MO2 MO3 SC2 SC3 UA2 UA3 PD2 PD3 AD2 AD3 N3)
Model 3 f(MO2 MO3 SC23 UA2 UA3 PD2 PD3 AD2 AD3)

Model 4 f(MO2 MO3 SC23 UA2 UA3 PD2 PD3 AD2 AD3 N3)
Model 5 f(MO2 MO3 SC23 UA2 UA3 PD2 PD3 AD2 AD3 N3 age)
Model 6 f(MO2 MO3 SC23 UA2 UA3 PD2 PD3 AD2 AD3 N3 age sex)
Model 7 f(MO2 MO3 SC23 UA2 UA3 PD2 PD3 AD2 AD3 N3 age sex educational level socioeconomic group)
VAS models on EQ-5D f )

Model 1 f(MO2 MO3 SC2 SC3 UA2 UA3 PD2 PD3 AD2 AD3)
Model 2 f(MO2 MO3 SC2 SC3 UA2 UA3 PD2 PD3 AD2 AD3 N3)
Model 3 f(MO23 SC23 UA2 UA3 PD2 PD3 AD2 AD3)

Model 4 f(MO23 SC23 UA2 UA3 PD2 PD3 AD2 AD3 N3)

Model 5 f(MO23 SC23 UA2 UA3 PD2 PD3 AD2 AD3 N3 age)
Model 6 f(MO23 SC23 UA2 UA3 PD2 PD3 AD2 AD3 N3 age sex)
Model 7 f(MO23 SC23 UA2 UA3 PD2 PD3 AD2 AD3 N3 age sex educational level socioeconomic group)

TTO and VAS models on SRH f

Model 1 f (SRH2 SRH3 SRH4 SRH5)

Model 2 f (SRH2 SRH3 SRH4 SRHS5 age)

Model 3 f (SRH2 SRH3 SRH4 SRH5 age sex)

Model 4 f (SRH2 SRH3 SRH4 SRHS5 age sex educational level socioeconomic group)

TTO time trade off, VAS visual analogue scale, SRH self-rated health

Health Survey in Stockholm County 2006) included the = Region resembles to a greater extent Sweden as a whole
same questions. The analysis was carried out on a pooled  than does Stockholm County (Online Resource Table S1),
data set. where a smaller proportion live outside urban areas, and

In Sweden, a majority of the population live in urban  the mean age is lower; the educational and income levels
areas. The socio-demographic composition of Scania  are higher.
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Self-administered postal questionnaires, with three
reminders, were sent out to representative samples strati-
fied by sex and geographic area. The EQ-5D self-report
descriptive system, a visual analogue scale (EQ VAS), a
time trade off (TTO) question and a SRH question were
included in the surveys along with questions on living
habits and conditions.

Data consisted of responses from 51,254 individuals,
aged 18-80 years. See Online Resource for details.

The anonymised data are based on information from
individuals who agreed to participate (informed consent),
and respondents cannot be traced. Ethical approval was
granted by the Regional Ethical Review Board, Stockholm
(Dnr: 2011/582-31/5).

The EQ-5D descriptive system

With the EQ-5D descriptive system, respondents classify their
own health status into five dimensions: mobility; self-care;
usual activities; pain/discomfort; anxiety/depression, within
three levels of severity: no problems; moderate problems;
severe problems, defining 243 health states (profiles) [1].

The EQ VAS

On the EQ VAS, respondents rate their own overall health
status on a vertical VAS (100 = best imaginable health;
0 = worst imaginable health).

The TTO question

The TTO question consisted of a horizontal line, repre-
senting 0-10 years, where every year was marked and
labelled O, 1, 2, ..., 10 years [42]. Every half year was
marked, but not labelled. A similar TTO question has been
employed in other studies [13, 16, 43, 44].

The SRH question

The SRH question was phrased ‘In your opinion, how is your
health status? Is it very good, good, fair, bad, very bad’?

Methods

We performed regression analysis on the individual data of
all respondents with TTO and VAS values as the dependent
variables. The variables and the definition of models are
presented in Table 1. See Online Resource for analyses
stratified by survey and test for parameter homogeneity
across surveys.

@ Springer

Table 2 Characteristics of the respondents, pooled data

Variable 18-80 years
(n = 49,169)
% n

‘Women 56.3 27,700
Mean age (years) 46.2 49,169
Age group

18-24 years 9.1 4,483

25-34 years 16.8 8,239

35-44 years 20.9 10,295

45-54 years 19.9 9,804

55-64 years 22.6 11,108

65-74 years 7.5 3,692

75-80 years 3.2 1,548
Educational level

Low 17.1 8,414

Medium 42.1 20,703

High 37.0 18,172

Missing 3.8 1,880
Socioeconomic group

Unskilled manual 17.9 8,788

Skilled manual 12.1 5,949

Lower non-manual 109 5,362

Intermediate non-manual 18.7 9,186

Higher non-manual 13.7 6,751

Self-employed and farmers 4.0 1,989

Other 22.7 11,144
Less than good SRH 27.7 13,593
Mobility

Moderate problems (level 2) 9.8 4,840

Severe problems (level 3) 0.1 50
Self-care

Moderate problems (level 2) 1.2 600

Severe problems (level 3) 0.4 198
Usual activities

Moderate problems (level 2) 7.7 3,785

Severe problems (level 3) 1.1 536
Pain/discomfort

Moderate problems (level 2) 45.1 22,185

Severe problems (level 3) 4.1 2,038
Anxiety/depression

Moderate problems (level 2) 30.8 15,126

Severe problems (level 3) 2.7 1,322
Problems in at least one EQ-5D dimension 60.2 29,618
Problems on level 3 6.7 3,287
TTO (mean) 0.91 45,477
EQ VAS (mean) 79.5 41,761

TTO time trade off, VAS visual analogue scale, SRH self-rated health
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The individual TTO value was calculated by dividing the
response to the TTO question by 10. The trade off was
between x years in full health versus 10 years in the respon-
dent’s current health state; shorter time implied worse health
state. The individual VAS value was given by the numeric
value on the VAS between 0 and 100. The VAS values were
not rescaled to be anchored on dead and full health and could
hence not directly be used in QALY calculations.

A set of ten dummy variables was representing the main
effect within each of the five EQ-5D dimensions (Model 1)
[23]. The dummy variables for level 2 represents the main
effect of movement from level 1 (no problems) to level 2
(moderate problems), and the dummy variables for level 3
represents the main effect of movement from level 1 (no
problems) to level 3 (severe problems) (Table 1).

Interaction variables were tested: first order interaction
effects between the five EQ-5D dimensions; if levels 2 or 3
in any of the dimensions (N2 and N3, respectively); the
number and the square of the number of dimensions on
levels 2 or 3; whether there are two or more, three or more,
four or more, or five dimensions on levels 2 or 3.

We expected consistent ordering between the levels, i.e.,
that all coefficients should have a negative sign and that the
coefficient for severe problems should be greater in abso-
lute terms than the coefficients for moderate problems.
However, in the TTO analyses for the self-care dimension,
the coefficient for severe problems was smaller than the
coefficient for moderate problems, and this could not be
handled by entering interaction or other nonlinear variables
in any of the models. Therefore, we merged levels 2 and 3
into one category and entered a dummy variable (SC23)
representing any move from level 1 (no problems) in the
self-care dimension. In the VAS analyses, a similar
inconsistency was observed for the self-care and mobility
dimensions, and additional dummy variables (SC23 and
MO23) were entered. None of the interaction coefficients
were significant, except the N3 variable, and were not
entered in the final model.

We estimated ordinary least squares (OLS) regressions
with the ten dummy variables for the dimensions (Model 1)
and with the N3 variable (Model 2). We merged levels 2
and 3 for self-care or mobility (Model 3) and included the
N3 variable (Model 4), respectively, in the TTO and VAS
regressions.

Statistical tests were employed to evaluate the models’
goodness-of-fit: the estimated values predicted by the
models were compared with the observed values by cal-
culating Spearman’s correlation coefficients and the mean
absolute difference (MAD). The higher correlations, the
better the model fit and the smaller MAD, the better the
model fit.

The final choice of model specification (Model 4) for the
estimation of TTO and VAS value sets was based on the

following criteria: the ordinal nature of the severity levels
within each dimension should be reflected (consistency);
how well the model explains the differences between
estimated and observed health state values (goodness-of-
fit); the simplicity of the model (parsimony); and that non-
experts can understand the modelling (transparency) [45].

To estimate the robustness of the final model, a split
sample test was employed, where the total sample was
randomly divided into two groups of equal size [23].
Estimations from one group were used to predict the values
in the other group.

In addition, we investigated the effect of age (Model 5),
sex (Model 6), education and socioeconomic group (Model
7) on valuation of health states (Table 1) (see Online
Resource for classification).

Furthermore, we explored the effect of SRH on TTO and
VAS values, respectively (Table 1). Dummy variables were
created representing the severity levels (reference group
very good health) (Model 1). The dummy variables repre-
sent the effect of movement from very good health to good,
fair, bad and very bad health, respectively. We estimated the
regression models with and without the above-described
socio-demographic dummy variables (Models 2—4).

Since there were indications of heteroscedasticity,
robust estimates were employed [46]. A 5 % significance
level was used. All analyses were carried out in SAS
Version 9.2 [47].

Results

Of the 243 possible health states of the EQ-5D descriptive
system, 148 health states were reported and valued. Socio-
demographic characteristics and self-reported health mea-
sures for the pooled data are presented in Table 2. See
Online Resource Table S2 for characteristics by survey.

Regression analysis on TTO values for EQ-5D
dimensions

The results of the regression analysis on individual TTO
values for EQ-5D dimensions are presented in Table 3.

Model 1 includes the main effect within each of the five
dimensions with dummy variables entered for moderate
and severe levels. The TTO results were consistent that the
values were lower, the more severe the health state, except
for self-care where the coefficient for level 3 was not lower
compared to level 2. The N3 variable had a negative sign
and was significant (Model 2). Entering the SC23 variable
(merged levels 2 and 3 for self-care) resulted in all coef-
ficients for all dimensions becoming statistically significant
irrespective of the exclusion (Model 3) or inclusion (Model
4) of the N3 variable.

@ Springer
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For health states with ten or more observations, the
Spearman’s correlation coefficients were greater and the
MAD smaller, compared with states with five or more
observations (Table 4). For health states with five or more
observations, the correlation coefficient was greater and the
MAD was smaller in Model 4 compared to Model 3. For
health states with ten or more observations, the correlation
coefficient was greater and the MAD was smaller in Model
3. However, the differences between all models were small.
The adjusted R*> was similar for all four models (around
0.24) (Table 3).

Figure 1 shows the estimated TTO values predicted by
the different OLS models compared to the observed mean
TTO values for health states with five or more observations.

The consistency criteria together with the goodness-of-
fit analyses and the fact that the N3 variable was significant
resulted in Model 4 being the best-fitting model for the
data. Severe problems with anxiety/depression had the
greatest effect (0.208), followed by severe problems with
usual activities (0.136), mobility (0.125) and pain/dis-
comfort (0.090) (Table 3). For moderate problems, the
greatest coefficient was seen for usual activities (0.101)
followed by mobility (0.067), anxiety/depression (0.055)

and pain/discomfort (0.035). The merged coefficient for
self-care (0.028) was interpreted as any move away from
no problems. The difference between the predicted and the
observed mean values exceeded 0.1 for 15 % of the health
states with five or more observations.

The coefficients for age were significantly positive for
nearly all age groups and negative for the oldest (Model 5).
The coefficient for sex was significant with higher TTO
values for women (Model 6), while the coefficients for
educational level were not significant (Model 7). The
coefficients for socioeconomic groups were positive and
significant. Including age, sex, education and socioeco-
nomic group affected the main effect coefficients modestly
and increased the adjusted R* from 0.239 to 0.245.

A Swedish TTO value set, based on Model 4, for the 243
EQ-5D health states, is presented in Online Resource Table
S3.

Regression analysis on VAS values for EQ-5D
dimensions

Corresponding results of the regression analysis on indi-
vidual VAS values for EQ-5D dimensions and model

Table 4 Correlation and mean absolute difference (MAD), TTO values, EQ-5D

Number of health states TTO
Model 1 Model 2 Model 3 Model 4
Correlation MAD Correlation MAD Correlation MAD Correlation MAD
n=>35 0.833 0.0552 0.849 0.0506 0.824 0.0560 0.830 0.0539
> 10 0.936 0.0389 0.934 0.0385 0.933 0.0404 0.928 0.0408

TTO time trade off

Fig. 1 Estimated TTO values

Model 4

predicted by different OLS
models compared to the

observed mean TTO values for
health states with five or more

observations (n = 80)

07

06

05

TTO value

04

03
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comparison are presented in Online Resource Tables
S4-S5 and Figure S1.

A Swedish VAS value set, based on Model 4, for the
243 health states, is presented in Online Resource Table
S3.

Comparison of TTO and VAS values for Models 2 and 4
is presented in Online Resource Table S6 (pooled data) and
Table S7 (by survey).

Regression analysis on TTO values and VAS values
for SRH

Corresponding results of the regression analysis on indi-
vidual TTO and VAS values for SRH levels are presented
in Online Resource Table S8.

The TTO and VAS values for the different severity
levels for SRH are presented in Online Resource Table S9.

Comparison of TTO and VAS values for SRH levels is
presented in Online Resource Table S10 (pooled data) and
Table S11 (by survey).

Discussion

Although tentative valuation studies have been performed
previously in Sweden [13, 48], this is the first attempt to
estimate a Swedish value set for EQ-5D health states. In
two large cross-sectional population-based surveys, indi-
viduals described their current health status in the EQ-5D
descriptive system and valued their health status using
TTO and VAS. In line with recent studies [16, 34, 35],
statistical modelling was used to model the association
between the experience-based values and the dimensions
and severity levels of the EQ-5D descriptive system. The
preferred OLS models included an N3 variable and dis-
criminated consistently between severity levels in the five
dimensions except for self-care for both TTO and VAS,
and mobility for VAS. Other studies have also encountered
inconsistencies with coefficients having the wrong sign or
being non-significant; several studies also appeared to
encounter similar issues with self-care [35, 49-51], possi-
bly due to the low prevalence of any problems on the self-
care dimension. Age could also be a factor as problems
with self-care are more prevalent among older respondents,
who may be more prone to misunderstand the valuation
task [52].

To handle the inconsistencies, we merged levels 2 and 3
resulting in a significant coefficient for self-care in the TTO
regression. In the VAS regression, the re-specification
resulted in a significant coefficient for mobility, but not for
self-care (although this coefficient was kept as it had the
correct sign). With this approach, the N3 variable still
distinguishes between moderate and severe problems

within self-care and mobility for health states where no
other dimension is at the severe level as this coefficient is
applied only once if any dimension is at the severe level.
Inconsistent coefficients have sometimes been omitted
altogether [35, 50, 52], implying that health states are
assigned the same value in the value set, whereas other
have kept insignificant (but logically plausible) coefficients
[23, 51]. As inconsistencies occur in both experience-based
studies and studies based on hypothetical values, other
explanations than sources of valuations are likely. The
MAD for our TTO and VAS models were smaller com-
pared with other studies [53].

Although caution is warranted in comparing different
studies [32], our TTO value set shows a general trend
towards higher values compared with the UK TTO value
set [23]. Almost all dimensions and severity levels in our
study have less impact on TTO valuations (except usual
activity) compared with the UK study. In particular, the
differences appear more pronounced for severe health
states as indicated by the much smaller coefficients for
level 3 and N3 in our study; a similar trend was observed
when comparing our results to Danish hypothetical TTO
values [53]. Previous studies have shown that experience-
based values tend to be higher than hypothetical values, in
particular for severe health states [13, 22, 36, 39, 54, 55].
The relative importance of the health dimensions also
appears to differ between experience-based and hypothet-
ical values; problems in the mood dimension seem to be
valued worse when values are experience-based [8, 12, 14].

Our study sample has strengths and weaknesses. The
size of our study sample provides a strong foundation for
the statistical modelling. Approximately 45,000 individuals
provided valuations of about 60 % of the EQ-5D health
states, and 80 of the health states were valued by five or
more individuals. A potential limitation is that two cross-
sectional population-based health surveys from different
areas of Sweden were used in the absence of a national
sample of Sweden. However, our large sample represents
one-third of the Swedish population and is broadly repre-
sentative of the Swedish population in terms of basic
characteristics, suggesting that the results may be gener-
alizable to Sweden as a whole. Although the inclusion of
age, sex, education and socioeconomic group affected the
main effect coefficients and the explanatory power mod-
estly, the analyses revealed some interesting findings. TTO
values were significantly positive for nearly all age groups
and had a negative sign for the oldest indicating that age
might be a further health indicator in addition to the five
dimensions. TTO values were higher for women, while the
coefficients for education did not reveal any significant
differences. The coefficients for socioeconomic groups
were positive and significant. Heterogeneity across surveys
was observed. In the 2004 survey, anxiety/depression had
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greater impact and the N3 coefficient was greater; in the
2006 survey, usual activities had greater impact, on both
TTO and VAS values. This may reflect the socio-demo-
graphic composition of the samples. Further research
should investigate differences in valuation due to socio-
demographic or other possible unobserved variables. The
relatively high non-response rate for VAS in the 2004
survey is a matter of concern to which we have no expla-
nation. However, the non-responders to VAS were similar
to other non-responders.

The VAS scale was anchored between worst and best
imaginable health which did not allow for anchoring
between 0 (dead) and 1 (full health). Hence, these raw and
estimated VAS values do not correspond to the 0-1 scale
requirement for QALY calculations. We did not rescale the
VAS values due to the ambiguity of where on the scale
dead should be placed [56, 57]. If the VAS values should
be used for QALY calculations, rescaling is necessary [24].

The observed and the predicted mean TTO value for the
health state 11111 is 0.97. It is logical that this value is
somewhat below 1, as individuals may have health prob-
lems in dimensions not covered by the EQ-5D. They may
also have some health problems in the five dimensions that
are not sufficiently severe to tick the ‘moderate problems
box’ (with only three categories in a dimension, individuals
will have to pick the category perceived as closest to their
health state). It is in principle possible to rescale the pre-
dicted TTO values so that the health state 11111 is defined
as 1. However, we do not recommend such rescaling as it
would convert responses to a scale that differs from
directly measured TTO values (and the two would thus not
be directly comparable).

Our study also showed that TTO and VAS valuations
were consistently related to SRH. In studies employing
SRH as a measure of health status, our results can be used
to apply cardinality on the ordinal responses to the SRH
question [58-60].

Several authors have recently advocated the normative
standpoint of using experience-based values [15, 34-36,
61, 62]. The experience-based values in our study are from
population surveys, which is in line with recent thinking on
valuing health states [12, 15] and could reduce some of the
focusing effects that are likely to appear in hypothetical
valuation studies [14, 15]. In a general population health
survey, respondents may be more focused on their overall
perceptions of their health status (and thus the valuation of
the EQ-5D health state) without framing this perception
into a particular disease condition or the actual dimensions
and levels of the EQ-5D descriptive system. Our study also
takes into consideration one argument for using so called
social values; namely that health policies and intervention
affect us all (as tax payers and potential patients), and
therefore, values should be representative of the Swedish

@ Springer

population, i.e., not representing a narrowly defined group
of patients.

The normative question on whose values to use, or what
value set, may have implications for economic evaluation
and ultimately resource allocation [12, 39]. In our study,
anxiety/depression has the greatest impact on both TTO
and VAS values, as suggested in other studies [12, 14]
followed by usual activities. The results underline the
importance of mental health for individuals’ overall
HRQoL. For TTO values, mobility has greater impact than
pain/discomfort, whereas the opposite was seen for VAS
values. If values are based on preferences for hypothetical
health states, an intervention may seemingly lead to a
greater gain than if values based on self-perceived health
states are used, due to the lower values which are usually
assigned when considering hypothetical health states.
Whether this is an overestimation of the gain depends on
whose preferences are considered most appropriate. The
relative influence of HRQoL on QALY calculations is also
affected by whose values are used.

Visual analogue scale (VAS) is not a choice-based
method and the values were not anchored between dead
and full health. Furthermore, there was an additional
inconsistency (mobility) in the VAS model implying that
more health states are not distinguished with the VAS
value set. We therefore prefer the TTO value set. However,
presentation of two value sets enables users to make their
own judgement regarding which value set to use.

Swedish authors recommended the use of experience-
based values in 1996 [18], and the Swedish reimbursement
authority [41] recommended the use of experience-based
values in 2003. Despite this fact, the UK TTO value set is
predominantly used in Sweden. This may partly be due to
lack of alternative value sets, and therefore, the results
reported in this work represents a step towards value sets
for EQ-5D health states that are based on Swedish expe-
rience-based values. The practical and normative implica-
tions of implementing the Swedish value sets in studies and
subsequent health care decisions may warrant further dis-
cussion and investigation.

Furthermore, testing the performance of the value sets
by assessing how the predicted values correspond to
directly measured values in other populations is an inter-
esting area for further research.
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