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A B S T R A C T

Background: The purpose of this study was to evaluate the impact of using different country-specific value
sets in EQ-5D-5L based outcome analyses.
Methods: We obtained data on patients surgically treated with total hip arthroplasty (THA) between 2017
and 2019 from the national Swedish Hip Arthroplasty Register. Preoperative and one-year postoperative
data on a total of 28,902 procedures were available for analysis. The EQ-5D-5L health states were coded to
the EQ-5D-5L preference indices using 13 European value sets. The EQ-5D-5L index distributions were then
estimated with kernel density estimation. The change in EQ-5D-5L index before and one year after treatment
was evaluated with the standardized response mean (SRM). The lifetime gain in quality-adjusted life years
(QALYs) was estimated with a 3.5% annual QALY discount rate.
Findings: There was a marked variability in means and shapes of the resulting EQ-5D-5L index distributions.
There were also considerable differences in the EQ-5D-5L index distribution shape before and after the treat-
ment using the same value set. The effect sizes of one-year change (SRM) were similar for all value sets. How-
ever, the differences in estimated QALY gains were substantial.
Interpretation: The EQ-5D-5L index distributions varied considerably when a single large data set was applied
to different European EQ-5D-5L value sets. The most pronounced differences were between the value sets
based on experience-based valuation and the value sets based on hypothetical valuation. This illustrates that
experience-based and hypothetical value sets are inherently different and also that QALY gains derived with
different value sets are not comparable. Our findings are of importance in study planning since the results
and conclusions of a study depend on the choice of value set.
Funding: None.
© 2021 The Author(s). Published by Elsevier Ltd. This is an open access article under the CC BY-NC-ND license

(http://creativecommons.org/licenses/by-nc-nd/4.0/)
s, Orebro University Hospital,

Ltd. This is an open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/)
1. Introduction

The EuroQol 5-dimensional instrument (EQ-5D) [1] is a multilevel
preference-based measure for assessment of general health. The
instrument is primarily used for calculation of quality-adjusted life
years (QALYs) in economic evaluation of health interventions. The
original version of the instrument (EQ-5D-3L) has 3 response levels
for the 5 dimensions. In 2011, the 5-level version of the instrument
(EQ-5D-5L) was introduced with the intention to reduce ceiling
effects and to improve the instrument’s ability to measure small
changes in health [2]. Both versions use specific national value sets to
adjust for national differences in experience of health-related quality
of life (HRQoL).

There are several published and ongoing valuation studies for
different EQ-5D-5L value sets [3]. For studies conducted in
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Research in context

Evidence before this study

Since its introduction in 1990, the EQ-5D instrument has been
used worldwide in clinical trials, population studies and in clin-
ical settings for assessment of health-related quality of life and
QALY estimation. The most recent version, EQ-5D-5L, was
launched in 2011 and the translation process is ongoing for
many languages. We searched PubMed on March 30, 2021, for
prospective studies with pre- and post-treatment data attribut-
ing national differences in EQ-5D-5L index distributions. The
search terms used were: (EQ-5D-5L) AND (comparison OR dif-
ference* OR distribution OR density OR cross-cultural) with no
limits applied to publication dates. Our search yielded 571 stud-
ies. We could not identify any prospective studies with pre- and
post-treatment data on national differences in EQ-5D-5L index
distributions. Cross-sectional data, however, have suggested
that EQ-5D-5L data based on different national value sets are
not comparable. The current study aimed to address the
research gap from a prospective perspective.

Added value of this study

To our knowledge, this is the first study to apply prospectively
collected pre- and post-treatment data to several national EQ-
5D-5L value sets. We found a marked variability in EQ-5D-5L
index distributions between the different national value sets.
The most pronounced differences were between the value sets
based on experience-based valuation and the value sets based
on hypothetical valuation.

Implications of all the available evidence

The available evidence suggests that EQ-5D-5L data from stud-
ies conducted in different countries using different national
value sets are not comparable. This observation is of particular
importance in study planning since the results and conclusions
of a study depend on the choice of value set. Our work should
heighten awareness among researchers, health-care professio-
nals and policy makers about the limited comparability of EQ-
5D-5L data derived from different value sets.

2 A. Joelson et al. / The Lancet Regional Health - Europe 8 (2021) 100165
countries or regions without a country-specific value set the
authors may use the Western Preference Pattern [4], or a value
set from a neighboring or culturally similar county. Alternatively,
EQ-5D-5L health states can be converted to EQ-5D-3L health
states by using crosswalk methods [5,6]. In the current study, we
posed three research questions with regard to value set selection:
(1) What are the characteristics of the distributions of EQ-5D-5L
index scores calculated with different European value sets in a
total hip arthroplasty (THA) population? (2) What value set fea-
tures explain the patterns of distribution? (3) How does the
choice of value set influence effect size and QALY calculations?
For our evaluation, we used data from the national Swedish Hip
Arthroplasty Register (SHAR) [7].
2. Patients and methods

2.1. Study design

The present study was a register study with prospectively col-
lected longitudinal THA data from the SHAR.
2.2. EQ-5D-5L

EQ-5D-5L is a multilevel preference-based measure for assess-
ment of HRQoL [2]. The dimensions are: mobility, self-care, usual
activities, pain/discomfort, and anxiety/depression. Each item has 5
response options, coded on an ordinal scale from 1 to 5 (1=no prob-
lems, 2=slight problems, 3=moderate problems, 4=severe problems,
and 5=extreme problems). The answers are assembled to a 5-digit
health state reflecting the score on each dimension (in total 55=3,125
states, 11111 being the best and 55555 the worst).

Each health state can be coded to a summary index using a value
set. The summary index range from less than 0 (where 0 is the value
of a health state equivalent to death while negative values represent
values that are worse than death) to 1 (the value of full health) [3].
There are several national value sets for coding health states to sum-
mary indices. The value sets are derived using different standardized
valuation protocols including valuation protocols such as of time
trade-off (TTO), visual analogue scale (VAS) and a discrete choice
experiment (DCE) [8]. We wanted to explore differences in EQ-5D-5L
index distributions for neighboring countries. At the time of our
study (Spring 2021), the valuations of 13 European value sets were
completed. We used these 13 value sets for our investigation: Den-
mark [9], England [10], France [11], Germany (2 value sets) [12,13],
Hungary [14], Ireland [15], the Netherlands [16], Poland [17], Portu-
gal [18], Spain [19,20], Sweden Time Trade-off (TTO) and Visual Ana-
logue Scale (VAS) [21]. One of the German value sets and the Swedish
value sets are experience-based (respondents value their own cur-
rent health state) whereas the other value sets are derived using
hypothetical valuation (members of the general public are asked to
value hypothetical health states). For all value sets, the index is calcu-
lated as decrements from full health based on the health state. The
Swedish TTO model has an additional term (N5) adding a decrement
if any dimension score is on level 5 (extreme problems). The Swedish
VAS model has 3 additional terms (N2, N3, and N4) adding decre-
ments if any dimension score is on level 2 to 5. The German experi-
ence-based value set has 4 additional terms (MPL2, MPL3, MPL4 and
MPL5, maximum problem level) adding a decrement based on the
maximum score of all dimensions. Value set characteristics are sum-
marized in Table 1. Supplementary Fig. S1 provides illustrations of
the decrements in preference weights for each of the EQ-5D-5L
dimensions for the 13 value sets.

2.3. The Swedish hip arthroplasty register (SHAR)

The SHAR was launched in 1979, the national coverage is 97-99%
of all primary THA procedures in Sweden. The one-year follow-up
rate is 82% [7]. The SHAR started to collect EQ-5D-5L data in 2017.

2.4. Patient selection

From SHAR, we obtained data on all patients operated with pri-
mary total hip arthroplasty due to osteoarthritis between 2017 and
2019 (45,966 THA procedures in 42,685 patients). Data on both oper-
ations were included for individuals with bilateral observations dur-
ing the study period. Preoperative or one-year postoperative EQ-5D-
5L data were incomplete for 17064 (37%) of the procedures which
gave 28,902 procedures eligible for analysis. The baseline characteris-
tics of the patients are shown in Table 2.

2.5. Data transformation

EQ-5D-5L data was coded to EQ-5D-5L preference indices using
the 13 European value sets. The conversion from health state to sum-
mary index was made using R (R Foundation for Statistical Comput-
ing, Vienna, Austria, 2017) using the models given in the references
for the 13 value sets. The EQ-5D-5L index distributions (preop, one-



Table 2
Characteristics of the study population.

Parameter Value

n 28,902
Age, Mean (SE) 69 (0¢057)
Life expectancy, Mean (SE) 16 (0¢056)
BMI, Mean (SE) 27 (0¢025)
Women % 58

Table 1
Overview of value sets.

Country Reference N Type Valuation
method

Regression
model

Range Other
characteristics

Denmark Elgaard Jensen et al. (2021) (hybrid model) 1,014 Hypothetical TTO + DCE hybrid 1¢76 (-0¢76 to 1)
England Devlin et al. (2017) 912 Hypothetical TTO + DCE hybrid 1¢28 (-0¢28 to 1)
France Andrade et al.(2020) (model 4) 1,048 Hypothetical TTO + DCE hybrid 1¢52 (-0¢52 to 1)
Germany Ludwig et al. (2018) (model 3b) 1,158 Hypothetical TTO + DCE hybrid 1¢66 (-0¢66 to 1)
Hungary Rencz et al. (2020) (model 5) 1,000 Hypothetical TTO + DCE tobit 1¢85 (-0¢85 to 1)
Ireland Hobbins et al. (2018) 1,160 Hypothetical TTO + DCE hybrid 1¢97 (-0¢97 to 1)
Netherlands Versteegh et al. (2016) (model 3) 979 Hypothetical TTO + DCE tobit 1¢40 (-0¢45 to 0¢95)
Poland Golicki et al. (2019) (final model) 1,252 Hypothetical TTO + DCE MCMC 1¢59 (-0¢59 to 1)
Portugal Ferreira et al. (2019) (hybrid model) 1,451 Hypothetical TTO + DCE hybrid 1¢60 (-0¢60 to 1)
Spain Ramos-Goni et al. (2017, 2018) (model 3) 973 Hypothetical TTO + DCE hybrid 1¢42 (-0¢42 to 1)
Germany Leidl et al. (2017) (model 3) 8,114 Experience-based VAS ML 0¢82 (0¢10 to 0¢92) MPL2-5 terms
Sweden Burstr€om et al. (2020) (model 5 VAS) 23,899 Experience-based VAS OLS 0¢87 (0¢02 to 0¢89) N2-4 terms
Sweden Burstr€om et al. (2020) (model 5 TTO) 13,381 Experience-based TTO OLS 0¢74 (0¢24 to 0¢98) N5 term

TTO=Time Trade-off, DCE=Discrete Choice Experiment, VAS=Visual Analogue Scale, ML=Maximum Likelihood, MCMC=Markov Chain Monte Carlo simulation, OLS=Ordinary
Least Squares, MPL=Maximum Problem Level
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year postop, and difference between one-year postop and preop)
were then estimated with kernel density estimation.

2.6. Quality-adjusted life years

To determine the gain in QALYs after THA surgery, we used preop-
erative baseline data and one-year follow-up data. We assumed that
the degradation in health was equal for both baseline and postopera-
tive data. Consequently, we applied a 3¢5% annual discount rate for
both baseline and postoperative data [22]. We then calculated the
accumulated QALY gain for the remaining life expectancy. The life
expectance for men and women was determined using publicly avail-
able data from Statistics Sweden [23]. The number of remaining years
at age 65 in Sweden 2018 was 21 years for women and 19 years for
men The remaining life expectancy was calculated as the remaining
years to age 86 and 84 years respectively. We did not adjust the
remaining life expectancy calculation for differences in expected life
expectancy based on age for every individual; however, we used the
number of remaining years at age 65 for all patients.

2.7. Statistics

Data are presented as mean and standard error of the mean (SE)
and/or median and interquartile range (IQR). Standardized response
mean (SRM) for paired data, i.e. the difference in means divided by the
standard deviation of the difference, was used to evaluate responsive-
ness. Controversy still exists regarding the definition of responsiveness
and on how responsiveness should be quantified. A comprehensive
review of methods for the quantification of responsiveness is given by
Husted et al. [24] who argue in favor of the standardized response
mean (SRM) for the assessment of responsiveness. Also, Fayers et al.
[25] recommend SRM when assessing responsiveness. The SRM was
interpreted as follows: <0¢2 no effect, 0¢2 to 0¢4 small effect, 0¢5 to 0¢7
moderate effect, >0¢7 large effect [25]. The improvement/deterioration
in EQ-5D-5L index was evaluated with percent change from baseline
(%CFB) i.e. the difference in means divided by the baseline mean. We
used kernel density estimation with Gaussian kernels to estimate the
EQ-5D-5L index distributions (R functions geom_density and geom_stat,
R Foundation for Statistical Computing, Vienna, Austria, 2017). We used
the default method for bandwidth selection based on the sample stan-
dard deviation and interquartile range [26]. Ceiling and floor effects,
defined as 15% or more of the respondents achieving the highest/lowest
possible score, were calculated [27].

2.8. Role of the funding source

There was no funding source for this study.

3. Results

The EQ-5D-5L response histograms distribution showed highest
values for the pain/discomfort and mobility dimensions (Fig. 1). The
response histograms shifted towards lower values postoperatively.
The best possible health state 11111 was reported for 0¢062% of the
procedures preoperatively and for 28¢6% of the procedures postoper-
atively. The worst possible health state 55555 was not reported pre-
operatively or postoperatively. For all health states eligible for
analysis (2 £ 28,902, i.e. preop and postop), 2,963 of the 3,125 health
states (94¢8%) were used by less than 0¢1% of the health scorings, and
1,914 of the 3,125 health states (61¢2%) were unused. The EQ-5D-5L
state distribution is illustrated in supplementary Fig. S2.

The comparison of the different value sets showed a marked variabil-
ity in EQ-5D-5L index distributions preoperatively (Fig. 2). There was a
tendency towards unimodal distributions for the experience-based value
sets (Germany, Sweden) while the hypothetical value sets had bimodal
distributions. Postoperatively, the EQ-5D-5L index distributions were
skewed towards higher values. All density functions shifted towards
higher values after treatment with peaks near 1¢0 (full health), whereas
no density function had peaks at full health before treatment. Also for the
difference distributions, the variability was substantial (Fig. 2).

Table 3 summarizes EQ-5D-5L index data for the different
national EQ-5D-5L value sets. The mean and median values were sim-
ilar for a given national value set. There were, however, substantial
differences between the national value sets. The effect sizes of change
(SRM) were similar for all value sets (supplementary Fig. S3).

TaggedPEstimated QALY gains based on a remaining life expectancy of 16 years
are presented in Table 3. There were considerable variations in QALY
gains for the different value sets. The Spearman rank correlation between
QALY gain and value set range was 0¢76 (supplementary Fig. S4).

4. Discussion

We found a marked variability in EQ-5D-5L index distributions
when a large THA data set was applied to different European EQ-5D-



Fig. 1. Response histograms for the 5 dimensions of EQ-5D-5L before and one year after total hip arthroplasty (n=28,902). MO = mobility, SC = self-care, UA = usual activities,
PD = pain/discomfort, AD = anxiety/depression. 1 = no problems, 2 = slight problems, 3 = moderate problems, 4 = severe problems, 5 = extreme problems.
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5L value sets (Fig. 2). The most pronounced differences were between
the value sets based on experience-based valuation (Germany and
Sweden) and the value sets based on hypothetical valuation. Preoper-
atively, the index distributions based on the experience-based value
sets were unimodal, while the distributions based on hypothetical
value sets were in all cases bimodal. Postoperatively, the differences
were less pronounced. The valuation method also affected the differ-
ence distributions (Fig. 2). The difference distributions based on
hypothetical value sets were more irregular than the corresponding
distributions based on experience-based value sets. Consequently,
not only the preferences of the population of a country/region but
also the valuation method have a considerable impact on the index
distribution.

One factor that might contribute to the difference in shapes
between experience-based and the hypothetical data is the smaller
width of the experience-based value sets of our study (Table 1). There
might be some loss of information when the EQ-5D-5L states are
compressed to a smaller range of values. This hypothesis is supported
by the fact that the differences in distributions are less pronounced
for the postoperative data that are limited in range because of ceiling
effects.

For EQ-5D-3L, previous studies have reported differences
between value sets based on experienced-based valuation and hypo-
thetical valuation [28]. Kiadaliri et al.[29] used EQ-5D-3L data from
the Swedish national diabetes register to compare experience-based
valuation with hypothetical valuation and concluded that the choice
of valuation method might have important impact on economic eval-
uation and funding decisions. Our data confirms that experience-
based and hypothetical valuation results in different index distribu-
tions also for EQ-5D-5L (Fig. 2). Moreover, for experience-based valu-
ation, the Swedish TTO model produces higher means but less
improvement than the Swedish and German VAS models. A possible
confounder is that the Swedish TTO cohort, in contrast to the Swedish
and German VAS cohorts, had an upper age limit of 69 years.
Nevertheless, we agree with Burstr€om et al. [21] that value sets based
on VAS and TTO may yield different health outcomes in practical
evaluations.

There were differences in EQ-5D-5L index distributions before
and after surgery using the same value set. This means that it is not
only the mean/median EQ-5D-5L index that may change after a medi-
cal intervention, the entire shape of the distributions may be different
after an intervention. Moreover, the difference distributions were
non-normally distributed for several value sets. This finding has con-
sequences for the statistical inference on paired data when the EQ-
5D-5L index before and after a medical intervention is evaluated.
Assumptions on normality and/or variance equality are violated, and
parametric methods might not be applicable.

EQ-5D-5L was introduced with the intention to reduce ceiling
effects and to improve the instrument’s ability to measure small
changes in health [2]. The skewness of the postoperative distribu-
tions (Fig. 2) is most probably explained by the marked ceiling effects
in the postoperative data. Our results confirm the findings of previous
studies that EQ-5D-5L is limited by ceiling effects, especially for gen-
eral population data [30]. For data limited by ceiling or floor effects,
subdividing the patients into two or more subgroups might provide a
better understanding of the benefits of a given treatment [31].

The preoperative bimodality of the hypothetical value sets is not
easily explained. Since index distributions of the experience-based
value sets are all unimodal, there is a possibility that the bimodality
of the hypothetical value sets is an artifact of the value set scoring
system rather than a true separate grouping of the patients [32].

The effect sizes of one-year change (SRM), i.e. the change in terms
of standard deviations, were large for all value sets. The SRM is often
used to evaluate responsiveness to changes in psychometric evalua-
tions of HRQoL instruments. Consequently, EQ-5D-5L is responsive to
change for THA surgery irrespective of choice of value set. The SRMs
of our study are similar to the SRM reported by Bilbao et al. [33] for a
Spanish cohort of patients who underwent hip or knee arthroplasty



Fig. 2. Kernel estimates of the EQ-5D-5L index distributions for different European EQ-5D-5L value sets for total hip arthroplasty (n=28,902) before surgery (left), one-year afte
surgery (middle) and difference between one-year after and before surgery (right). The bottom 3 value sets are experience-based.
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surgery. The definition of the SRM is based on differences and stan-
dard deviations of paired data. Fig. 2 suggest that the difference
between postop and preop data is not necessarily normally distrib-
uted. This means that SRM based on EQ-5D-5L index has to be inter-
preted with cation.
r

The QALY gains after THA have been reported previously. Appleby
et al.[22] reported a lifetime QALY gain of 2¢77 for THA based on data
from a large UK national database. Jenkins et al.[34] reported a life-
time QALY gain of 6¢35 based on 348 THA procedures in the UK. Faw-
sitt et al.[35] reported a lifetime QALY gain of 7¢99 based on data of



Table 3
EQ-5D-5L index data preoperatively and one year postoperatively for 28,902 THR procedures for different national value sets. The bottom 3 value sets are
experience-based.

Preop One year postop Difference SRM QALY

Mean (SE) Median (IQR) Mean (SE) Median (IQR) Mean (SE) %CFB Mean (SE) Mean (SE)

Denmark 0¢43 (0¢0018) 0¢42 (0¢20-0¢70) 0¢84 (0¢0013) 0¢91 (0¢80-1) 0¢41 (0¢0019) 97 1¢27 (0¢0079) 5¢12 (0¢030)
England 0¢45 (0¢0014) 0¢45 (0¢25-0¢66) 0¢82 (0¢0012) 0¢88 (0¢75-1) 0¢38 (0¢0016) 84 1¢37 (0¢0082) 4¢68 (0¢026)
France 0¢55 (0¢0016) 0¢56 (0¢35-0¢81) 0¢89 (0¢001) 0¢94 (0¢87-1) 0¢34 (0¢0016) 62 1¢22 (0¢0078) 4¢20 (0¢025)
Germany 0¢45 (0¢0017) 0¢42 (0¢25-0¢72) 0¢85 (0¢0012) 0¢91 (0¢80-1) 0¢40 (0¢0018) 88 1¢31 (0¢0080) 4¢94 (0¢028)
Hungary 0¢39 (0¢0019) 0¢40 (0¢14-0¢67) 0¢84 (0¢0014) 0¢92 (0¢80-1) 0¢45 (0¢0020) 116 1¢31 (0¢0080) 5¢58 (0¢032)
Ireland 0¢33 (0¢0020) 0¢33 (0¢09-0¢62) 0¢79 (0¢0015) 0¢87 (0¢73-1) 0¢47 (0¢0021) 142 1¢29 (0¢0080) 5¢79 (0¢034)
Netherlands 0¢36 (0¢0017) 0¢34 (0¢13-0¢61) 0¢78 (0¢0013) 0¢85 (0¢72-0¢95) 0¢42 (0¢0018) 115 1¢34 (0¢0081) 5¢18 (0¢029)
Poland 0¢61 (0¢0014) 0¢62 (0¢47-0¢83) 0¢90 (0¢0008) 0¢94 (0¢88-1) 0¢29 (0¢0014) 48 1¢19 (0¢0077) 3¢61 (0¢022)
Portugal 0¢48 (0¢0013) 0¢50 (0¢33-0¢67) 0¢84 (0¢0011) 0¢91 (0¢77-1) 0¢36 (0¢0015) 74 1¢40 (0¢0083) 4¢46 (0¢024)
Spain 0¢44 (0¢0014) 0¢46 (0¢24-0¢62) 0¢81 (0¢0012) 0¢84 (0¢71-1) 0¢37 (0¢0016) 83 1¢37 (0¢0082) 4¢55 (0¢026)
Germany (VAS) 0¢46 (0¢0007) 0¢44 (0¢36-0¢54) 0¢74 (0¢0010) 0¢77 (0¢62-0¢92) 0¢28 (0¢0011) 61 1¢56 (0¢0088) 3¢48 (0¢017)
Sweden (VAS) 0¢48 (0¢0008) 0¢48 (0¢39-0¢57) 0¢74 (0¢0009) 0¢79 (0¢65-0¢89) 0¢26 (0¢0010) 53 1¢52 (0¢0086) 3¢20 (0¢016)
Sweden (TTO) 0¢66 (0¢0008) 0¢66 (0¢57-0¢76) 0¢87 (0¢0007) 0¢91 (0¢82-0¢98) 0¢22 (0¢0009) 33 1¢41 (0¢0083) 2¢68 (0¢015)

%CFB = percent change from baseline.
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the UK and Swedish hip joint registers. Several factors may explain
the differences in the QALY gain, e.g. remaining life expectancy, QALY
annual discount rate, HRQoL instrument, and choice of value set. In
our study, the QALYs for the different value sets ranged between 2¢68
and 5¢79. This means that we report lower QALY gains compared
with the UK studies [22,34,35]. In contrast to the UK studies, our data
are based on EQ-5D-5L. One explanation for limited QALY gain when
using Swedish value set might be that the anxiety/depression dimen-
sion has the highest impact on the Swedish EQ-5D-5L index values
(cf. Fig. S1) [21]. THA, in contrast, primarily addresses pain and mobil-
ity. The anxiety/depression dimension, however, has the highest
impact also on the Danish and Irish value set, and the QALY gains of
these value sets are substantial. This illustrates the complexity of
multi-dimensional preference-based measurements.

The EQ-5D-5L indices based on the experience-based value sets
(German and Swedish) generated the lowest QALY gains of the value
sets studied. Consequently, not only cultural similarities, but also the
value set valuation method, has to be taken in consideration when
selecting value set. Furthermore, our correlation analysis suggests an
association between QALY gain and the value set range. The smaller
ranges, and consequently the smaller possible QALY gains, of the
experience-based value sets are expected since experience-based
value sets are based on ratings on the 0�1 scale [12] (Sweden 0-100)
[21] not allowing for values less than zero. This illustrates that expe-
rience-based and hypothetical value sets are inherently different and
that QALY gains derived with different value sets are not comparable.
For EQ-5D-3L and for 5L to 3L crosswalk, previous studies have found
that applying different national EQ-5D value sets to the same data
may result in substantially different incremental QALY estimates
[36,37]. The current study extends these results to EQ-5D-5L.

Our study evaluated differences and similarities between different
value sets by using graphical exploration, responsiveness to THA, and
QALY estimation. There are different approaches to evaluate differen-
ces between value sets. Craig et al.[38] used correlation analysis and
found that the US value set was highly correlated with the value set
of Canada and England. The correlation with the value set from the
Netherlands was weaker, although the same valuation method was
used for all value sets. The authors concluded that similarity in lan-
guage (English) may be more important than valuation protocol.
Henry et al.[39] used simulations to estimate the minimally impor-
tant difference (MID) for eight value sets and found that mean MID
ranged from 0¢072 to 0¢101 and that MID was correlated with value
set range.

The findings of our study should be evaluated in the light of sev-
eral limitations. First, the data were limited to THA patients, i.e. per-
sons with problems mainly related to the musculoskeletal system
which limits external validity. Second, the conversion of the 3,125
EQ-5D-5L health states to the EQ-5D-5L index represents a non-lin-
ear multivariate transformation on discrete, sometime clustered,
data. The analysis of such model is mathematically challenging.
Instead of more complex mathematical methods, we used descriptive
statistics and graphical representations to explore our data. Third, we
restricted our analysis to European countries. Selecting a different set
of countries would have given different EQ-5D-5L index distributions.
Our main purpose, however, was to explore differences and with our
data set we found considerable differences when equal response pat-
terns were applied to the value sets. Fourth, data were incomplete
for 37% of the procedures. Fifth, we used the number of remaining
years at age 65 for all patients in the QALY calculations, i.e. we did
not adjust the remaining life expectancy calculation for differences in
expected life expectancy based on age for every individual. This
means that the QALY calculation may be biased. The bias, however, is
evenly applied to the scales so there should be no impact in terms of
comparisons.
5. Conclusion

We found a marked variability in EQ-5D-5L index distributions
when a single large THA data set was applied to different Euro-
pean EQ-5D-5L value sets. The most pronounced differences were
between the value sets based on experience-based valuation and
the value sets based on hypothetical valuation. This illustrates
that experience-based and hypothetical value sets are inherently
different and also that QALY gains derived with different value
sets are not comparable. Our findings are of importance in study
planning since the results and conclusions of a study depend on
the choice of value set.
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