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Abstract
Objective This study aimed to establish a Belgian EQ-5D-5L value set based on the preferences of the adult Belgian general 
population.
Methods The most recent EuroQol Valuation Technology (EQ-VT 2.1) protocol for EQ-5D-5L valuation studies was fol-
lowed. Computer-assisted personal interviews were carried out in a representative sample of the adult Belgian population. 
Potential respondents were randomly selected from the National Register using a multistage, stratified, cluster sampling 
with unequal probability design. Each respondent valued 10 or 11 health states using composite time trade-off (cTTO) and 
14 health states in seven paired choice tasks using a discrete choice experiment (DCE). Different model specifications were 
explored and assessed based on logical consistency, goodness of fit, predictive accuracy and theoretical considerations.
Results A total of 892 respondents were included in the analyses. The sample was representative of the Belgian adult popu-
lation in terms of age, sex, region of residence, educational attainment, labour market status, self-assessed health status and 
health-related quality of life (HRQoL). The preferred model specification was a hybrid (DCE and cTTO data combined) 
multiplicative eight-coefficient model with intercept random effects and correction for heteroskedasticity. Values range from 
− 0.532 to 1. Loss of HRQoL is highest in the dimension pain/discomfort, closely followed by anxiety/depression.
Conclusions This study developed a Belgian EQ-5D-5L value set, based on the preferences of the Belgian adult general 
population. It provides opportunities for future clinical and economic evaluations in healthcare, for the measurement of 
patient-reported outcomes and for population health assessments.

 * Nicolas Bouckaert 
 nicolas.bouckaert@kce.fgov.be

1 Belgian Health Care Knowledge Centre (KCE), Boulevard 
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Key Points for Decision Makers 

This study established an EQ-5D-5L value set for Bel-
gium, based on the preferences of a random sample of 
the Belgian general public in 2018–2020.

The value set allows researchers and decision makers to 
value health states described by means of the EQ-5D-5L. 
It can be employed to assess the impact of health inter-
ventions on health-related quality of life in cost-utility 
analyses or to value patient-reported outcomes measured 
in trials using the EQ-5D-5L.

The current value set should replace the former cross-
walk value set used in Belgium.

1 Introduction

In Belgium, the submission of a health economic evaluation 
has been mandatory since 2002 for reimbursement requests 
concerning drugs with a claimed added therapeutic value 
compared to existing alternatives [1, 2]. Guidelines for eco-
nomic evaluations were first developed in 2008 and updated 
in 2012 by the Belgian Health Care Knowledge Centre 
(KCE). Belgium is one of many countries to recommend 
the use of the EQ-5D to measure health-related quality of 
life (HRQoL) and to calculate quality-adjusted life years 
(QALYs) [1, 3].

The EQ-5D is a generic multi-attribute utility instrument 
with five dimensions to measure health and HRQoL: mobil-
ity (MO), self-care (SC), usual activities (UA), pain/discom-
fort (PD) and anxiety/depression (AD). Depending on the 
version of the instrument, each health dimension has either 
three levels of severity (EQ-5D-3L; 3L: no, some/moderate, 
extreme problems/unable to) or five levels of severity (EQ-
5D-5L; 5L: no, slight, moderate, severe, extreme problems/
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unable to). By increasing the number of response categories 
per dimension, the five-level version can describe substan-
tially more health states than the earlier three-level version 
(3125 vs 243), which has improved the discriminatory power 
of the EQ-5D and reduced its ceiling effects [4–8].

An EQ-5D value set assigns a utility value to each health 
state that can be described with the EQ-5D. A utility value 
reflects the HRQoL of a health state, based on the prefer-
ences of the general public. It is anchored on a scale with 1 
equal to full health and 0 equal to dead [9, 10]. Health states 
considered worse than dead have negative utility values [11].

While a value set for the EQ-5D-3L has existed since 
2003 [12], no value set specific to the EQ-5D-5L was avail-
able for Belgium. As an intermediary solution, an EQ-5D-5L 
“crosswalk” value set could be derived from the EQ-5D-3L 
value set using the mapping procedure proposed by van Hout 
et al. [13]. However, to benefit from the full potential of 
the EQ-5D-5L, a value set specific to the five-level version 
was necessary. The objective of this study was to derive a 
Belgian EQ-5D-5L value set based on preferences of a rep-
resentative sample of the adult Belgian population.

2  Methods

This study followed the most recent EuroQol Valuation 
Technology (EQ-VT 2.1) protocol for EQ-5D-5L valuation 
studies [14, 15]. The research protocol was approved by 
the Ethical Committee of the University hospital of Ghent 
(B670201835610). The reporting of this study follows the 
CREATE guidelines for valuation studies of multi-attribute 
utility-based instruments [16].

2.1  Sample Selection

Following Oppe and van Hout [17], a sample of 1000 
respondents with a valid interview was targeted to ensure 
precision in the model estimates. Potential respondents aged 
18–100 years old were randomly selected using a multistage, 
stratified, cluster sampling with unequal probability design, 
comparable in design to Demarest et al. [18] (more details in 
the Electronic Supplementary Material: ESM1). In the first 
stage, a geographical stratification was made, with random 
selection of municipalities in each province proportional to 
the provincial population size. Municipalities can be drawn 
multiple times, and for each draw, ten interviews were allo-
cated. Second, interviews were assigned to a combination 
of sex and age group (18–29, 30–39, 40–49, 50–59, 60–69, 
70–79, 80–89, 90–99), proportional to the provincial demo-
graphic composition. Figure 1 presents the selected munici-
palities and the number of assigned interviews. A good geo-
graphic coverage was obtained.

To deal with non-participation and low-quality inter-
views, ten potential candidates were selected for each tar-
geted interview from the National Register, which lists all 
persons officially residing in Belgium. Institutionalized indi-
viduals were excluded.

Post-stratification weights (detailed in ESM1) were used 
to correct for differences between planned and realised 
interviews.

2.2  Valuation Interview

Professional interviewers from a market research company 
conducted face-to-face interviews using computer-assisted 
personal interview (CAPI) software developed by EuroQol 
for EQ-5D-5L valuation studies [15]. The software included 
interview scripts translated to Dutch and French by a profes-
sional translation agency and reviewed by the research team. 
At the end of the study, because of a transfer to a new EQ-VT 
platform, it appeared that in the Dutch version, severity level 
2 in dimension MO was incorrectly labelled, i.e. “lopen” was 
used instead of “rondwandelen”. This was due to the fact 
that “lopen” and “rondwandelen” are Dutch for “walking 
about” used in, respectively, the Netherlands and Belgium. 
The impact of the incorrect labelling was expected to be 
limited because interviewers also had a printed questionnaire 
with the correct labels to assist respondents in assessing the 
severity of the health states described on the screen.

Each interview followed the same structure: (1) intro-
duction to the study, (2) basic background questions (age, 
sex, health status using EQ-5D-5L descriptive system and 
EuroQol visual analogue scale (VAS), experiences of severe 
illness), (3) valuation with composite time trade-off (cTTO), 
(4) valuation with discrete choice experiment (DCE), (5) 
country-specific background questions (educational attain-
ment, labour market position, self-assessed health).

2.2.1  Techniques for Eliciting Preferences

Two elicitation techniques were used—cTTO and DCE—to 
gain distinct but complementary information on the respond-
ent’s preferences.

The cTTO valuation applies the standard time trade-off 
(TTO) for health states considered better than dead and shifts 
to lead-time TTO for health states valued worse than dead 
by the respondent [19] (more detailed descriptions in [11, 
19–21]). The resulting cTTO values range between −1 (trad-
ing all lead time) and 1 (trading no time) with 0.05 incre-
ments. After receiving instructions, the interviewer familiar-
ized the respondent with cTTO by means of an example state 
“being in a wheelchair”, followed by the evaluation of three 
practice health states and ten real EQ-5D-5L health states. 
In a feedback module after finalizing the cTTO task, the 
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respondent was presented with a ranking of the health states 
based on his/her responses and could mark health states for 
which the relative rank was deemed unsatisfactory.

In the DCE task, respondents were asked to indicate their 
preference between two EQ-5D-5L health states (forced 
choice). After receiving instructions, each respondent per-
formed seven choice tasks.

2.2.2  Health States Valued

The EQ-VT experimental design includes a subset of health 
states to be evaluated by the respondent. These states were 
selected using a Monte Carlo simulation [17, 22].

For the cTTO, a subset of 86 health states were divided 
into ten blocks with ten health states per block [23, 24]. The 
blocks were balanced regarding the severity of the included 
states, with each block consisting of one mild state (i.e. four 
dimensions with severity level 1 and one dimension with 
severity level 2, e.g. 21111), the most severe state (i.e. state 
55555) and eight intermediary states [14, 17, 24]. Each 
block was randomly assigned to respondents and states were 
presented in a random order.

The unconscious state is not part of the EQ-5D-5L 
descriptive system, and is not by default included in valua-
tion [25]. However, the research team deemed it important 
for clinical research to obtain a utility value for this state, 

which was also included in the Belgian EQ-5D-3L value 
set [12]. The unconscious state was added as an 11th state 
to two cTTO blocks as the last state to be valued to avoid 
interference with the standard cTTO procedure.

For the DCE, 196 choice pairs of EQ-5D-5L health states 
were divided over 28 blocks of seven pairs [23, 24]. The 
health states in a choice pair were comparable in severity 
and no choice pairs had to be evaluated where one alterna-
tive logically dominated the other. The assignment of a block 
to a respondent was randomized as was the order of paired 
choices and the left–right positioning of the states.

2.3  Data Collection and Quality Control

Interviewers were selected based on their experience in 
handling complex interviews. Prior to deployment, they 
received one-day training and performed five pilot inter-
views. A detailed account of the deployed interviewers and 
fieldwork is provided in ESM2.

Throughout the fieldwork, the quality of the collected data, 
the interviewer’s overall performance and the compliance with 
the interview script were monitored using a quality control 
(QC) tool integrated in the EQ-VT software [26]. At regular 
times, the EuroQol support team drafted QC reports and pro-
vided feedback. Interviews that did not meet specific criteria 
were flagged as “potentially poor quality” and were removed 

Fig. 1  Selected municipalities and number of interviews (map of Belgium)
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according to pre-defined rules [15]. Interviewers with a high 
rate of flagged interviews were retrained or excluded.

2.4  Modelling and Data Analysis

The representativeness of the sample after data cleaning was 
assessed descriptively. For value set construction, a range of 
potential regression models were estimated. Multiple crite-
ria were assessed to select a preferred model. The resulting 
EQ-5D-5L value set was then compared to the current EQ-
5D-3L value set.

2.4.1  Final Sample

In addition to interviews excluded in the QC process, we 
excluded respondents who could not be linked to the sample 
plan due to an inaccurate registration ID. We also excluded 
respondents with implausible cTTO response patterns, based 
on three criteria drawn from previous valuation studies [19, 
27–32]:

(1) cTTO values were positively associated with the level 
sum score (misery index) of the health states in a linear 
regression.

(2) All health states were given the same cTTO value.
(3) The mild and most severe health state were given the 

same cTTO value.

In consultation with EuroQol, health states flagged in the 
feedback module were not excluded by default, this in devia-
tion from the EQ-VT protocol and recent valuation studies 
[21, 33–35]. The main concern was to not further reduce 
the sample size (see “Results” section), which was smaller 
than targeted given the discontinuation of the data collection 
due to the coronavirus disease 2019 (COVID-19) crisis (see 
ESM2). The robustness of the results regarding this choice 
was tested (see Sect. 2.4.4). No restrictions were imposed 
based on the DCE data.

Summary statistics of the final sample were calculated 
to assess representativeness to the Belgian population. Bel-
gian population characteristics were obtained from Statistics 
Belgium, the Belgian Health Interview Survey (HIS) and the 
EU Statistics on Income and Living Conditions (EU-SILC).

2.4.2  Modelling Approach

As only a subset of health states was valued directly by DCE 
or cTTO, a modelling approach was pursued to produce a 
value set for all EQ-5D-5L health states. The EQ-VT proto-
col does not prescribe a specific model.

The modelling approach consisted in the estimation and 
evaluation of a large number of potential regression models. 
Models were fitted on cTTO data only, DCE data only and 

on the combined cTTO and DCE data (hybrid model) to 
maximize the available information [36].

Based on the literature, four main regression specifica-
tions were used, each with the same dependent and inde-
pendent variables, but a different set of estimated coeffi-
cients [37–40]. Twenty independent variables were defined, 
i.e. four binary variables in each dimension indicating the 
severity level of the state, with level 1 being the reference. 
The dependent variable was different for the cTTO data, i.e. 
the reported disutility or deviation in utility from the full 
health state, and the DCE data, i.e. the choice made between 
two states. Disutility was preferred over utility because it is 
always positive (range 0–2), and thus easier to model.

In addition to the frequently used 20-coefficients addi-
tive model (ADD20)—with one coefficient for each binary 
variable—we also applied three multiplicative specifications 
with 8, 9 or 11 coefficients, allowing for different interac-
tions between levels and dimensions as described in Rand-
Hendriksen et al. [37], and referred to as MULT8, MULT9 
and MULT11. While the additive model is more flexible 
and more widely used in valuation studies [21–23, 27, 28, 
30–35, 41–47], research showed that the more restrictive, 
non-linear multiplicative models might perform better in 
terms of predictive accuracy [37, 38, 48]. Formal specifica-
tions are presented in ESM3.

For cTTO-only and hybrid models, different potential alter-
natives were tested within these four core specifications, again 
based on the literature: with/without intercept; with/without 
random effects (a respondent-specific component in the error 
term, which can be interpreted as individual variation around 
the intercept); with/without heteroscedasticity (a correction for 
increasing variability in reported cTTO values as health states 
worsen) following Ramos-Goñi et al. [36]; with/without censor-
ing (correction for respondents who would like to value health 
states below the minimum cTTO value capped at −1 by design).

All models were fitted using maximum likelihood with SAS 
9.4 procedure NLMIXED [49].

2.4.3  Model Selection

The final model should be able to fit the underlying data and 
predict values based on a subset of observed states. Model 
selection was based on four criteria (further elaborated in 
ESM4):

(1) Logical consistency: Disutility in a health dimension 
does not decrease as severity increases.

(2) Goodness of fit (cTTO-only models): Ability of a model 
to fit the observed data.

(3) Predictive accuracy (cTTO-only models): Ability of a 
model to predict unobserved values.

(4) Theoretical considerations: Evaluation of features 
(hybrid model, heteroscedasticity, censoring) that may 
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be desirable from a theoretical point of view, but may 
reduce the model’s performance in terms of predictive 
accuracy or goodness of fit.

Criteria 1–3 were used to narrow down the selection 
regarding the core specification (ADD20, MULT8, MULT9, 
MULT11), the use of an intercept and random effects. Theo-
retical considerations were substantiated with suggestive evi-
dence where possible.

2.4.4  Sensitivity Analysis

The robustness of the results was tested by re-estimating the 
model using three different data samples: (1) sample with-
out exclusions based on implausible response patterns (see 
Sect. 2.4.1); (2) sample excluding interviews collected after the 
onset of the COVID-19 pandemic (about 5% of the respond-
ents); and (3) sample excluding observations flagged in the 
feedback module (about 4% of the cTTO observations).

2.4.5  Comparing Value Sets

The main features and Kernel density distribution of the 
Belgian EQ-5D-5L value set was compared with the current 
Belgian EQ-5D-3L and related crosswalk value sets [12, 13].

3  Results

3.1  Sample Characteristics

Between May 2018 and September 2020, 22 interviewers 
performed 916 interviews that passed the EuroQol QC pro-
cess, while six interviewers performed poorly and had their 
interviews dropped (n = 96) (see ESM2). In addition, 24 
further interviews were excluded due to inaccurate IDs (n = 
3) and implausible responses (n = 21) (see Section 2.4.1), 
leaving a final sample of 892 respondents.

Sample characteristics are presented in Table 1. The sam-
ple was representative of the Belgian adult population in 
terms of age, sex, region of residence, educational attain-
ment, labour market status, self-assessed health status and 
HRQoL. Three quarters of the respondents rated their health 
as good or very good and about 35% reported no health 
problem in any EQ-5D dimension, a slightly lower fraction 
than in the Belgian HIS. Problems related to PD were most 
frequently reported.

3.2  Data Characteristics

The full range of potential cTTO values was observed, 
although there was clustering at key values (see ESM5 for 
details on the distribution of cTTO values). No or a very 

limited willingness to trade off life years to avoid health 
problems was observed in 9.5% (value 1) and 9.9% (value 
0.95) of the responses. All available lead time was exhausted 
in 9.1% of the responses (value −1). Overall, 25.2% of cTTO 
values were negative. There was inter-interviewer variation 
regarding the fraction of responses clustered at −1 (range 
0–32%) and the fraction of negatively valued states (range 
4–50%) (see ESM5).

Figure 2 indicates that as health states worsen, cTTO 
values decrease and the variability is higher (difference 5th 
percentile [P5] and 95th percentile [P95] increases up to 
misery index 13, difference 25th percentile [P25] and 75th 
percentile [P75] increases up to misery index 18). The for-
mer supports the face validity of the data, while the latter is 
indicative of heteroscedasticity.

In support of the face validity of the DCE data, a correla-
tion was found between the chosen state and the difference 
in misery index between both states (see Fig. 3). The health 
state with the lower misery index was favoured with the pref-
erence being more pronounced as the difference widened.

3.3  Preferred Model (Belgian EQ‑5D‑5L Model)

Taking all selection criteria into consideration, the hybrid 
version of the multiplicative eight-coefficient model with 
intercept for the cTTO data, with random effects and cor-
rection for heteroskedasticity, was selected as the preferred 
model (the full specification and details of the selection pro-
cess are given in ESM6).

In summary, the additive cTTO-only model had the best 
fit, but was excluded because of logical inconsistencies in 
the coefficients of levels 2/3 in dimension UA. After enforc-
ing logical consistency in dimension UA, inconsistencies 
showed up in levels 2/3 and 4/5 in dimension SC and levels 
1/2 in dimension PD. No inconsistency was found in cTTO-
only models for dimension MO, which was reassuring given 
the incorrect Dutch level 2 label. Second, the multiplicative 
models,—particularly MULT8 and MULT9, with intercept, 
random effects and correction for heteroscedasticity per-
formed best on predictive accuracy, while also having a good 
fit. Third, as the data showed heteroskedasticity, a correction 
was applied. Fourth, following a high level of agreement 
between results from DCE-only and cTTO-only models, 
the combination of both data types in a hybrid model was 
justified to improve accurateness. In addition, data were not 
treated as censored given that predictions of the DCE-only 
models—by design uncensored—had a better fit with results 
from uncensored cTTO-only models [28]. Finally, as the 
additional coefficient in the MULT9 model was statistically 
insignificant, the MULT8 model was preferred.

Table 2 presents the coefficients and bootstrapped stand-
ard errors of the preferred model. The scatterplot (Fig. 4) 
between predicted and observed (cTTO) values shows 
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Table 1  General characteristics of respondents and the Belgian general adult population

Characteristics Final sample (N = 892) Belgian general adult 
population

Difference sample 
− population

N % (weighted) % Percentage points

Demographics (sex, age group)*
 Male, aged 18–29 84 9.3 9.3 0.0
 Male, aged 30–39 70 8.2 8.1 0.0
 Male, aged 40–49 70 8.6 8.5 0.0
 Male, aged 50–59 80 8.9 8.8 0.0
 Male, aged 60–69 63 7.0 7.0 0.0
 Male, aged 70–79 42 4.4 4.3 0.1
 Male, aged 80–89 18 2.1 2.2 –0.1
 Male, aged 90–99 1 0.1 0.3 –0.3
 Female, aged 18–29 84 9.2 9.2 0.0
 Female, aged 30–39 75 8.2 8.1 0.0
 Female, aged 40–49 72 8.4 8.3 0.0
 Female, aged 50–59 84 8.8 8.8 0.0
 Female, aged 60–69 70 7.7 7.3 0.3
 Female, aged 70–79 43 5.2 5.2 0.0
 Female, aged 80–89 31 3.6 3.6 0.1
 Female, aged 90–99 5 0.4 0.8 –0.4

Region of residence*
 Flanders 529 58.2 58.2 0.1
 Wallonia 293 31.6 31.7 –0.1
 Brussels 70 10.2 10.2 0.0

Educational attainment (highest degree)§

 No degree, primary or lower secondary 212 24.0 25.8 –1.8
 Secondary or post-secondary 303 34.0 36.5 –2.5
 Tertiary 370 42.0 37.7 4.3

Labour marker  status§

 Employee 423 47.5 45.2 2.3
 Self-employed 53 6.2 6.0 0.2
 Unemployed 36 4.2 4.0 0.2
 Inactive (including students) 136 15.5 19.0 –3.5
 Retired 237 26.6 25.3 1.3

Self-assessed  health§

 Very good 228 26.4 27.7 –1.3
 Good 438 49.0 46.3 2.7
 Fair 157 17.5 16.9 0.6
 Bad 54 6.1 7.5 –1.4
 Very bad 8 1.0 1.6 –0.6

Health status EQ-5D-5L#

 No problem reported (state 11111) 307 34.6 40.7 –6.1
 Problem with mobility 199 22.7 17.4 5.3
 Problem with self-care 59 6.2 5.7 0.5
 Problem with usual activities 195 21.6 18.0 3.6
 Problem with anxiety/depression 264 28.9 22.9 6.0
 Problem with pain/discomfort 517 57.9 53.0 4.9

N Mean score Mean score Difference in score

Visual Analog Scale (EQ-VAS) by age^
 Aged 15–24 93 85.9 82.9 3.0
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a good fit for the 86 evaluated health states. The utility 
decrements for the different dimensions at severity level 
5 amount to: 0.227 (MO), 0.166 (SC), 0.181 (UA), 0.482 
(PD) and 0.439 (AD). This needs to be multiplied with a 
rescaling factor of 0, 0.139, 0.258, 0.788 or 1 for severity 
levels 1–5, respectively. The overall utility loss for devi-
ating from full health (intercept) equals 0.038. Loss of 
HRQoL is highest in the dimension PD, closely followed 
by AD.  

The results are robust to the choices made with respect to 
the sample. There is an average absolute difference of 0.004, 
0.002 and 0.005 between the coefficients of the preferred 
model and those from, respectively, the full sample, the sam-
ple limited to pre-COVID interviews and the sample exclud-
ing flagged interviews. The largest deviation was observed 
in dimension PD. In all robustness checks, the preference 
ranking of the dimensions was identical.

To ensure that 1 year in full health (state 11111) is valued 
as 1 QALY in later applications of the value set, its utility 
value was standardized at 1. To generate utility values for 
other states in the value set, utility decrements are calcu-
lated for each combination of dimension and severity level, 
summed together with the intercept and subtracted from 1. 
For example, the utility value for health state 15342 is cal-
culated as follows:

The utility for the unconscious state was obtained directly 
from the survey and amounts to −0.454. The full value set 
can be downloaded in CSV format (see ESM7).

Utility 15342 = 1 − (Intercept + �MO × 0 + �SC × 1

+ �UA × L
3
+ �PD × L

4
+ �AD × L

2
)

= 1 − (0.038 + 0 + 0.166 + 0.047

+ 0.380 + 0.061) = 1 − 0.691 = 0.309

3.4  Comparison Value Sets

Kernel density plots (Fig. 5) and a summary of key features 
(Table 3) illustrate the discrepancy between the new Belgian 
EQ-5D-5L, the EQ-5D-3L and the crosswalk value sets. The 
EQ-5D-3L value set is characterized by two peaks (bimodal 
distribution). In the crosswalk set, roughly the same utility 
range is covered, but with a smoother transition between the 
peaks. In the EQ-5D-5L value set, the peak value is relatively 
similar, but the distribution of utility values has shifted to the 
right, i.e. higher valuation of mild states, and to the left, i.e. 
lower valuation of severe states and a higher share of negative 
values. The ranking of dimensions differs, although AD and 
PD still have the highest impact on HRQoL.

4  Discussion

This paper reports on the development of the Belgian 
EQ-5D-5L value set based on preferences from the Bel-
gian general public and produced following the most 
recent EQ-VT protocol and QC process to ensure high 
data quality. The preferred underlying model was the 
hybrid multiplicative eight-coefficient model with inter-
cept for the cTTO data, random effects and correction for 
heteroskedasticity.

Given the high level of agreement between results from 
DCE-only and cTTO-only models, the choice for a hybrid 
model is justifiable as one can argue that the same value 
function underlies the responses in both valuations. A hybrid 
model maximizes the available data, increasing precision. 
It was preferred in ten out of 15 valuation studies using 
EQ-VT protocol 2.0 or 2.1 [21, 22, 32–35, 41, 43, 44, 46–48, 
51–53].

Table 1  (continued)

N Mean score Mean score Difference in score

 Aged 25–34 151 82.9 80.7 2.2
 Aged 35–44 126 80.5 78.3 2.2
 Aged 45–54 147 75.6 77.3 –1.7
 Aged 55–64 162 75.2 76.1 –0.9
 Aged 65–74 119 75.2 73.5 1.7
 Aged 75 or more 94 67.7 67.3 0.4

Six respondents had missing values regarding country-specific background questions (educational attainment, labour market status, self-assessed 
health)
EU-SILC EU Statistics on Income and Living Conditions, HIS Health Interview Survey
*Population characteristics from population data on 1 January 2017 provided by Statistics Belgium
§ Population characteristics from EU-SILC data wave 2019
# Population characteristics from Belgian HIS wave 2018
^Population characteristics from Belgian HIS wave 2013
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A particular strength of this study was the representative-
ness of the sample. Although the EQ-VT protocol does not 
require representative sampling, this was deemed essential 
for the validity of the value set and its usability in health 
policy in the Belgian context where different language com-
munities coexist (Dutch, French, German) and federal and 
regional governments share health competences. Respond-
ents were randomly selected from the National Register 
using a multistage, stratified, cluster sampling with unequal 
probability design. Using comparative information from 
administrative sources and reference surveys, we concluded 
that the final sample was representative of the Belgian popu-
lation in terms of age, sex, geographic spread, health status, 
HRQoL, education and employment status. Although rep-
resentativeness in these fields does not necessarily imply 
representativeness in terms of health preferences, it at least 

reduces the possible impact of lack of representativeness on 
these factors on the utility values obtained. The stringent 
sample selection procedure in combination with the QC 
process led to an extended data collection period. This was, 
however, not considered problematic as it makes the col-
lected utility values less prone to time specific effects [35].

Great effort was also put into the model selection process. 
Given the nature of the value set where utility values are 
predicted for 3125 health states based on a limited number 
of observed states, the criterion of predictive accuracy was 
considered highly relevant. It was a main argument to prefer 
the multiplicative eight-parameter model.

The new value set is based on a robust and valid method 
and provides up-to-date utilities, proper to the EQ-5D-5L 
instrument. There are several major methodological 
improvements compared to the EQ-5D-3L and crosswalk 

Fig. 2  Distribution of cTTO 
value by level sum score.  The 
whiskers of the boxplot indicate 
the 5th percentile (P5) and 95th 
percentile (P95). cTTO compos-
ite time trade-off
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value sets. [12]. First, the five-level version improved the 
discriminatory power and sensitivity of the earlier three-
level version [7]. Second, a clear protocol and QC process 
improved the quality, consistency and accurateness of the 
valuation data [14, 15]. Third, in comparison with the VAS 
used for the EQ-5D-3L, cTTO and DCE are more robust val-
uation techniques for utility measurement, embedded in eco-
nomic random utility theory. Fourth, face-to-face interviews 
in a one-to-one setting were conducted instead of postal 
surveys, which is more appropriate given the cognitive 

challenging nature of the cTTO task [15, 20]. Fifth, for the 
EQ-5D-3L value set, the sample was geographically limited 
to one Belgian region, while preferences for the new value 
set were surveyed from a sample of the entire adult Belgian 
population. Such extension was desirable since the value set 
is used for national decision making.

For these reasons, we recommend the use of the EQ-
5D-5L instrument in combination with the newly devel-
oped value set. Inevitably, this will generate different 
results than the previous value set. First, the EQ-5D-5L 
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value set has a higher fraction of health states valued 
worse than dead (15.0% in 5L vs 6.6% in 3L) and cov-
ers a larger range of utility values than the EQ-5D-3L set 
(−0.532 to 0.939 in 5L and −0.158 to 0.817 in 3L, exclud-
ing state 11111). The higher valuation of mild health states 
reflects the very limited willingness to trade off life years 
to avoid mild health problems that was observed among 
survey respondents. A wider range of utility values allows 
for a better discrimination between patients, both for mild 
and (very) severe health conditions, which improves 
the applicability of the EQ-5D instrument. Also, a low 
HRQoL value (−0.454, only five EQ-5D-5L states in the 
new value set are valued lower) was derived directly from 
survey responses for the state of unconsciousness (coma). 
This state cannot be described by the EQ-5D system, but 
might nevertheless be important in some assessments (e.g. 
of interventions where patients are or go into coma). Sec-
ond, the preference ranking of the dimensions has altered. 
In the 3L value set, the AD dimension is associated with 
the highest utility loss, followed by PD, SC, MO and UA. 
In the 5L value set, the dimension PD is associated with 
the highest loss in HRQoL, closely followed by AD and 
then MO, UA and SC. Pain and discomfort is also the 
dimension for which most respondents reported problems 
regarding their own health. It is expected that policy pri-
orities and resource allocation decisions will reflect the 
importance attached to pain relief and mental health.

One limitation of the study was that our sample did not 
reach the targeted 1000 respondents. The COVID-19 pan-
demic was one reason, but in general, it proved difficult to 
find sufficient individuals willing to participate, with only 
a short list of randomly selected, geographically dispersed 
potential candidates at our disposal. Sampling in fewer 

locations or from a market research panel would have been 
faster and less resource intensive, but would come at a cost 
of reduced representativeness. However, given that the tar-
get of 1000 respondents was set to have sufficient power to 
estimate a 20-parameter additive model, it can be argued 
that our smaller sample still has sufficient power to accu-
rately estimate a more parsimonious model. A second limita-
tion was that more interviewers worked in the field than put 
forward in the protocol, this because of replacements and 
drop-outs. Although there is evidence to support the face 
validity of the collected data, it seems that part of the vari-
ability in the data, and in particular in health states valued 
worse than dead in the cTTO task, can be attributed to dif-
ferences between interviewers. However, the random effects 
included in the model allow for individual variation in the 
valuation and can (at least partly) absorb such interviewer-
specific effects.

A final concern was an incorrect labelling of severity 
level 2 in the MO dimension in the Dutch version of the 
EQ-VT software. The impact of this was expected to be lim-
ited because interviewers were provided a correctly labelled 
printed overview to help respondents locate the health state 
described on the screen. Moreover, the data analysis did not 
reveal any unexpected pattern in valuation scores in the MO 
dimension.

5  Conclusion

This study established an EQ-5D-5L value set, based on the 
preferences of a random sample of the Belgian general pub-
lic in 2018–2020. The EQ-5D-5L value set should replace 
the currently used EQ-5D-3L value set from 2003. Instead 

Table 2  Coefficients and bootstrapped standard errors of the preferred model and results of the sensitivity analysis

Standard errors of the coefficients were derived using the Rao-Wu bootstrap with 1000 replications [50]
AD anxiety/depression, COVID coronavirus disease, cTTO composite time trade-off, MO mobility, PD pain/discomfort, SC self-care, UA usual 
activities, �

x
 coefficient for dimension x , L

x
 coefficient for severity level x

Preferred model Sensitivity analysis

Coefficient value Standard error T statistic P value Sample, no exclusions 
on cTTO values

Restricted sample 
pre-COVID

Restricted sample 
feedback module

Intercept 0.038 0.0148 2.55 0.005 0.037 0.041 0.033
�MO 0.227 0.0102 22.19 < 0.0001 0.220 0.228 0.230
�SC 0.166 0.0108 15.32 < 0.0001 0.165 0.166 0.170
�UA 0.181 0.0098 18.37 < 0.0001 0.181 0.180 0.184
�PD 0.482 0.0138 34.84 < 0.0001 0.466 0.481 0.492
�AD 0.439 0.0132 33.13 < 0.0001 0.434 0.446 0.447
L
2

0.139 0.0154 9.02 < 0.0001 0.144 0.136 0.139
L
3

0.258 0.0158 16.34 < 0.0001 0.262 0.258 0.254
L
4

0.788 0.0157 50.26 < 0.0001 0.787 0.789 0.781
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the red line and indicates an equal predicted and observed utility values. cTTO composite time trade-off

Table 3  Comparison of key 
characteristics of the Belgian 
EQ-5D-5L and EQ-5D-3L value 
sets

AD anxiety/depression, MO mobility, PD pain/discomfort, SC self-care, UA usual activities

Preferred model EQ-5D-3L value set

% health states valued worse than dead 15.0% 6.6%
Preference ranking of dimensions
(ordered from highest to lowest utility loss at level 5)

PD
AD
MO
UA
SC

AD
PD
SC
MO
UA

Minimum value −0.532
(state 55555)

−0.158
(state 33333)

Maximum value
(except full health)

0.939
(state 12111)

0.817
(state 11211)
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of describing and valuing 243 health states, the current 
value set values 3125 health states. The value set provides 
opportunities for future clinical and economic evaluations 
in healthcare, for the measurement of patient-reported out-
comes and for population health assessments.

Supplementary Information The online version contains supplemen-
tary material available at https:// doi. org/ 10. 1007/ s41669- 022- 00353-3.
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