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Abstract
Objective  The objective of this study was to develop a French value set for the EQ-5D-5L, for academic and clinical research, 
and for regulatory requirements for price-setting of drugs and medical devices.
Method  This study used the standardized valuation protocol developed by EuroQol, using computer-assisted personal inter-
view software. A representative sample of 1048 French residents were interviewed by a market research company, under the 
supervision of the research team. Health states were valued using composite time trade-off and a discrete choice experiment. 
Modeling was used to create values for the 3125 possible health states. The composite time trade-off data were modeled 
using a Tobit model with censored observations at −1 and correcting for heteroscedasticity. A conditional logit model was 
used for the discrete choice results, and both models were combined using a hybrid model. An adjusted hybrid model was 
tested to correct for imbalance in the sample on age and sex compared with the general population. A comparison with the 
3-level (3L) value set was performed.
Results  The adjusted model was preferred to comply with the representativeness of the general population. It provided a value 
set for which all coefficients were logically consistent. Values ranged from − 0.525 to 1. The distribution of values presented 
a shift towards higher values versus the 3L value set. Ranking of dimensions changed. Pain and discomfort and mobility 
were the dimensions with the highest potential for disutility compared with mobility and self-care for the 3L instrument.
Conclusions  This study provides a value set based on societal preferences of the French population, using an improved 
descriptive instrument of health-related quality-of-life health states. It will contribute to improve the quality of cost-effective-
ness analysis in the French context and help stimulate disease-specific quality-of-life references for academic-, institutional-, 
and industry-promoted studies.

Electronic supplementary material  The online version of this 
article (https​://doi.org/10.1007/s4027​3-019-00876​-4) contains 
supplementary material, which is available to authorized users.
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Key Points for Decision Makers 

This study aimed at providing health care decision 
makers with an up-to-date metric to measure the health 
benefit of health care products and programs.

In many studies, the 5-level EQ-5D questionnaire is con-
sidered a major improvement versus the 3-level version, 
to capture incremental changes in quality of life.

The availability of this value set will facilitate the pub-
lication of robust cost-effectiveness analyses, based on 
French surveys for different disease areas, whereas, up 
to now, the availability of such data has been recognized 
as one of the major limitations of the validity of such 
studies.
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http://crossmark.crossref.org/dialog/?doi=10.1007/s40273-019-00876-4&domain=pdf
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1  Introduction

Since October 2013, drug and medical device companies 
applying for coverage by the French National Sickness 
Fund and whose products are assessed by the French 
health technology assessment (HTA) body, the ‘Haute 
Autorité de Santé’ (HAS), must submit a cost-effective-
ness analysis (CEA) under the following conditions. They 
claim for recognition of the status of ‘innovative product’ 
(i.e. an improvement in medical service rendered/expected 
of 1–3); they expect a revenue of €20 million after 2 years 
of sales; and/or an impact on the delivery or organization 
of health services is expected [1, 2]. Applications by com-
panies are assessed by the Commission for Economic and 
Public Health Evaluation (CEESP), in parallel with the 
clinical assessment performed by the Transparency Com-
mission (CT). In France, cost per quality-adjusted life-
year (QALY) is the recommended type of analysis in most 
cases. Companies should provide QALY values related to 
treatments of interest using data collected in the French 
context and in French validated value sets [3]. Presently, 
two French population-based value sets are recommended: 
EuroQol 5-Dimension 3-Level (EQ-5D-3L) tariffs, and the 
Health Utility Index (HUI) 3 [4–6]. Other ad hoc utility 
values are accepted, if fully justified and published in peer 
review journals.

Hamers et  al. [7] have published a review article 
focused on utility measures, employed in submissions to 
the HAS to the end of 2015. A total of 32 submissions 
were assessed. Two submissions covered two indications, 
and 34 CEAs were analyzed. The EQ-5D-3L was used in 
24 CEAs, while HUI 3 was only used in one submission. 
Other methods were disease-specific instruments or time 
trade-off (TTO) applied to specific vignettes. Thus, EQ-5D 
was the most used instrument.

Chevalier and de Pouvourville [4] have previously pub-
lished a French value set for the 3L version of the EQ-5D 
questionnaire and had participated in the linguistic vali-
dation of the French (for France) version of the EQ-5D 
5-Level (EQ-5D-5L) questionnaire. The performance of 
the 5L version in terms of better descriptive and discrimi-
native power than the 3L version has been shown in many 
countries [8–12]. The availability of an updated version 
of the standardized valuation protocol [13], with improve-
ments for optimized data collection and its implementation 
in the EuroQol Valuation Technology (EQ-VT) software 
version 2.0 [14] by EuroQol, opened the opportunity of 
performing a valuation study for the EQ-5D-5L in France. 
This initiative was presented to the CEESP in June 2017, 
who provided strong support for it [15].

Thus, the primary objective of this study was to pro-
vide a value set reflecting societal values for the health 

states generated by the EQ-5D-5L, in the French popula-
tion. Subsequently, we compared the 5L value set with the 
initial 3L tariff and with the crosswalk value set published 
in 2012 [16].

2 � Methods

The study used the valuation protocol and its associated 
computer-assisted interview software (CAPI) EQ-VT ver-
sion 2.0 developed by EuroQol [14]. Support from Euro-
Qol included a training kit, a full script for interviewers, 
and a quality control module with specific criteria to adopt 
or reject interviews/interviewers. The French study team 
validated the French version of all documents, which were 
translated by a professional translation company. Interviews 
were performed by professional interviewers from a private 
market research company who had previously participated 
in the 3L valuation exercise.

2.1 � Sample Selection

Following the protocol from EuroQol [17], a sample of 
1000 respondents aged ≥ 18 years was targeted. The market 
research company targeted a sample size of 1100 to ensure a 
final sample of 1000 respondents with valid responses. Each 
week, interviewers received a quota sheet of 10 targets, with 
specific characteristics of respondents in terms of age, sex, 
and socioeconomic status. Sampling was based on national 
statistics. Geographical representativeness was not targeted, 
but interviewers were selected to provide reasonable cover-
age of the territory and population size of the residential 
location of respondents.

2.2 � Eliciting Preferences

Respondents used EQ-VT interactively with interviewers. 
Each respondent was presented with a subset of the 3125 
health states of the EQ-5D-5L, for which two preference 
elicitation tasks were required: composite TTO (cTTO) [18] 
and discrete choice experiment (DCE).

The EQ-VT design included a set of 86 EQ-5D-5L health 
states, divided into 10 blocks of 10 health states for the 
cTTO tasks (in which some states were present in multiple 
blocks), and 196 pairs of EQ-5D-5L health states, divided 
into 28 blocks of seven pairs for the DCE tasks [18]. Each 
respondent was randomly assigned by the software to one 
of the cTTO or DCE blocks. They were first presented with 
10 health states using cTT0, and then proceeded to a DCE, 
where they were asked to choose one of two displayed health 
states, for seven pairs of health states.
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2.3 � Interview Process

Before starting the elicitation tasks, respondents were asked 
to declare their present health state, using the EQ Visual 
Analog Scale (EQ VAS) and the EQ-5D-5L questionnaire. 
Supplementary questions related to age, sex, direct or indirect 
experience of disease, plus other background questions on 
level of education and professional activity were included. In 
the typical cTTO task that respondents had to perform, they 
were asked to choose their point of equivalence between liv-
ing 10 years in a given health state and x years in full health. 
When respondents considered that a given health state was 
‘worse than being dead’, they were shifted to a ‘lead time’ 
TTO [19], for which they had to find a point of equivalence 
between two different ‘lives’, one lasting 20  years with 
10 years in full health followed by 10 years in the health 
state worse than being dead, and x years of full health. The 
interview process included an explanation of the TTO, using 
‘being in a wheelchair’ as an example and three practice 
health states to familiarize the respondents with the cTTO task 
and to prepare them with health states they might consider 
as ‘worse than being dead’. After completion of the cTTO 
task, respondents were presented with a feedback module [20] 
presenting an overview of their valuations; health states were 
ranked from the less severe to the most severe, with states 
valued as ‘equal’ placed side by side. They were then asked 
to confirm their choices or to identify which of the health 
states they considered to be incorrectly ranked. The number 
of inconsistencies were reported and were used in the quality 
control process [21].

In the DCE tasks, respondents were presented with a pair 
of EQ-5D-5L health states, A and B, and were asked to state 
which one was better. Indifference was not an option.

2.4 � Interviewers Monitoring

The French study team received a 2-day training session. The 
first group of 15 interviewers received an initial 1.5-day training 
session, before proceeding to a pilot test of 10 interviews per 
person. Interviews were conducted at the interviewees’ homes.

Standard quality control criteria were predefined as fol-
lows [21]:

•	 The time spent on explaining the TTO task using the 
wheelchair example was too short (< 3 min).

•	 No explanation of the ‘worse than dead’ task (‘lead time’ 
TTO) was given in the wheelchair example.

•	 Inconsistencies in the cTTO ratings (a value of 55555 
was not the lowest and was at least higher than the state 
with the lowest value, by 0.5).

•	 Time spent for the 10 TTO tasks was < 5 min.

If any of the criteria were met, the interview was flagged 
as being of suspect quality. Any batch of 10 interviews from 
a single interviewer with 40% of flags or more was rejected. 
Figure 1 presents the flowchart of the interview process (the 
full final quality control report is shown in electronic supple-
mentary material [ESM] 1).

2.5 � Modeling Methods

The study provided two different types of data to be mod-
eled: the cTTO values and the DCE choices. The dependent 
variable for the cTTO values was obtained by subtracting 
the value of the cTTO values from 1, allowing the data to 
take only positive values. The DCE-dependent variable was 
a dummy variable with a value of 1 if the health state was 
chosen, and 0 if not. Dummies for the increments between 
consecutive levels were used to capture the disutility associ-
ated when moving from one level of the health dimension to 
another. Since the cTTO responses cannot take values lower 
than −1, a Tobit modeling approach was used to deal with the 
censored nature of the dependent variable. The cTTO values 
flagged during the feedback module were also excluded from 
the analysis. The DCE data were modeled using a conditional 
logit model.

Following the study by Ludwig et al. [22], a hybrid 
model approach was performed in order to maximize the 
information of the whole data set if the cTTO and DCE data 
were found to be in close agreement. The special feature 
of the hybrid model is that it estimates a single set of coef-
ficients based on the two different types of data. A scaling 
function, theta, is introduced in order to rescale the esti-
mates between TTO and DCE. If TTO and DCE scales are 
proportional, theta can be a single scaling parameter. Thus, 
coefficients can be easily compared and can take a value 
of 1 for full health and 0 for the health state ‘being dead’. 
We used a 20-parameter model where the explanatory vari-
ables are incremental dummies for the five dimensions of 
the EQ-5D-5L, with level 1 considered as the reference. 
Incremental dummies allow to interpret the coefficients as 
being the variation in the disutility of health when moving 
from one level to the next.

The French value set was calculated using the specific hyreg 
STATA command created by EuroQol, which computes util-
ity values using a hybrid specification model [23]. The hyreg 
command includes distributional modifiers, allowing hetero-
scedasticity to be taken into account.

In the cTTO-only models that were tested, the intercept 
term was close to zero and was non-significant (p = 0.341). By 
definition, the DCE model has no intercept. Consequently, the 
final models were estimated as follows, with no intercept term:
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Y = �1 ×MO2 + �2 ×MO3 + �3 ×MO4 + �4 ×MO5

+ �5 × SC2 + �6 × SC3 + �7 × SC4 + �8 × SC5

+ �9 × UA2 + �10 × UA3 + �11 × UA4 + �12 × UA5

+ �13 × PD2 + �14 × PD3 + �15 × PD4 + �16 × PD5

+ �17 × AD2 + �18 × AD3 + �19 × AD4 + �20 × AD5

We analyzed whether the sample was representative of the 
French general population. In case of not being representa-
tive, we re-estimated the model to test whether the factors 
of non-representativeness had an impact on the estimated 
values. If there was a significant impact, then a weighted 
model was estimated.

In order to estimate the weighted model, we first calcu-
lated the specific weights associated with each respondent 

Fig. 1   Data collection process 
and quality control of interview-
ers

First training phase : 14 interviewers (2 weeks); 5 
interviews per interviewer

Second training phase: 15 interviewers (2 weeks)

5 interviews per 
interviewer

Quality control of 
ques�onnaires and  

interviewers 

Start of data collec�on (15 interviewers) 

Quality control of 
ques�onnaires and 

interviewers

Re-training (13 interviewers) 

2 interviewers excluded 
because of non-

compliance

Interviewers training: 14 interviewers (2 days) 

During this phase, 
quality control 
suggested that a new 
training for all 
interviewers was
necessary

Data collec�on (13 interviewers) 

Pilot study

Training 
phase

Field study

Data collec�on completed: 11 interviewers  

Feedback every 2 weeks2 interviewers 
excluded because of 

personal reasons 

1 interviewer 
missing 

(sickleave)
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to force the sample to be representative of the total French 
population. Once weights were available, the likelihood 
function of each observation was multiplied for the 
respondent weight.

The full analysis process was monitored by one co-
author, who was, at that time, a member of the EUROQOL 
consortium and a team member of the valuation studies. 
All initial models were run by the first author, and were 
subsequently checked by the EuroQol support team.

2.6 � Comparing Value Sets

We compared the 5L value set with the French 3L value set 
and with values derived for France by the crosswalk interim 
scoring. Comparison was performed graphically using the 
Kernel distribution of value sets. The range of values, and 
ranking of dimensions and values for a selection of health 
states, were compared between the 5L and 3L values.

3 � Results

A total of 1143 individuals were interviewed between March 
2018 and November 2018, of whom 95 were excluded due 
to the poor quality of data. The final sample of respondents 
was 1048. The exclusion criteria were related to interviewers 
not complying to instructions or when serious inconsisten-
cies in valuating health states were observed. Regarding the 
noncompliance in protocol rules, we excluded interviews for 
each interviewer who had not shown the ‘worse than dead’ 
configuration in the training part of the survey. The incon-
sistencies were related to conditions in which the respondent 
gave the worse state of 55555 a value that was higher than 
the value given to the mildest health state presented in the 
TTO task.

After exclusions, the average number of interviews per 
interviewer was 71.4 (standard deviation [SD] 30.9; mini-
mum 10, median 82, maximum 132). The average time of 
interviews was 39.2 min (SD 9.4; minimum 17, median 37.8, 
maximum 95.4). The average time of a single TTO task was 
60 s (SD 43.1; minimum 1.7, median 48.5, maximum 1081) 
and a single DCE task took an average time of 38.8 s to be 
completed (SD 30.0; minimum 4.8, median 30.2, maximum 
725.9).

3.1 � Sample Characteristics

Table 1 displays descriptive statistics of the sample. The 
final sample after exclusions (n = 1048) did not present 
major differences from the total sample (N = 1143). The 
average age was 49.4  years, while women represented 
55.44% of respondents. The market research company used 
a three-level standard description of socioprofessional status 

(higher retired and active socioprofessional status; lower 
retired and active socioprofessional status; no professional 
activity). With this classification, final distribution of the 
sample was consistent with stratification goals (see ESM 3 
for description of socioprofessional classes).

The final sample presented with a difference in age and 
sex in the French general population [24]. An overrepresen-
tation of females versus males in the sample was observed 
when compared with the planned stratification and with 
the general population. A breakdown of age groups per sex 
(Fig. 2) shows that there is an imbalance in favor of the 
25–34 years age group for both sexes, and an imbalance for 
women, with a deficit in the number of women respondents 
in the older age group (75 years and older) versus women 
in the 55–74 years age group. An extra quota of 20 women 
aged 65 years and over was surveyed to reduce this imbal-
ance but was not sufficient for a full correction. According 
to the market research company, acceptance of interviews 
was lower in this age group.

Figure  3 represents the geographical distribution of 
respondents. Compared with national statistics, rural areas 
were well represented, whereas there was an underrepre-
sentation in population size of residences of 2,000–100,000 
inhabitants, and an overrepresentation of people living in 
residential units of over 100,000 inhabitants, and also the 
Paris ‘Petite Couronne’ (i.e. Paris + 4 adjacent departments). 
Supplementary data on the sample, including reporting on 
the personal experiences of diseases are presented in ESM 3.

3.2 � Data Characteristics

Respondents declared 181 health states out of 3125. The 
list of declared health states is presented in ESM 4. Of 181 
health states, 5 represented 50% of the sample health states 
declared by respondents (11111, 11112, 11113, 11114, and 
11121).

Overall, 20.2% of cTTO values were negative, with 2.3% 
elicited at − 1 (Fig. 4). An unwillingness to trade-off full 
health (value 1) was observed in 13.7% of responses. In 
addition, values of 0.5 and − 0.5 were often observed (9.29% 
and 5.2%, respectively) but were not interviewer-dependent. 
The proportion of values around 0 (± − 0.05) was 3.7%.

3.3 � Value Set

Altogether, seven models were tested: (1) a cTTO tobit 
model unadjusted for age and sex; (2) a DCE logit model 
unadjusted for age and sex; (3) a hybrid model unadjusted 
for age and sex; (4) a hybrid model adjusted for age and 
sex; (5) a hybrid model adjusted for age only; (6) a hybrid 
model adjusted for sex only; (7) and a main effect adjusted 
hybrid model.
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Table 1   Characteristics of respondents

VAS visual analog scale, 5L 5-level
a Level 1: 8 years of education after preschool; Level 2: 14 years of education after preschool; Level 3: 16 years or more of education after pre-
school

Full sample (N = 1143) Selected sample (n = 1048) Excluded sample (n = 95)

Mean Range Mean Range Mean Range

Age 49.6 18–93 49.4 18–93 51.5 19–87

Frequency % Frequency % Frequency %

Sex
 Female 630 55.12 581 55.44 49 51.58
 Male 513 44.88 467 44.56 46 48.42

Level of educationa

 Missing 5 0.4 5 0.48 0 0
 Level 1 216 18.9 197 18.8 19 20.0
 Level 2 561 49.2 516 49.2 45 47.3
 Level 3 361 31.5 330 31.49 31 32.6

Occupation
 Missing 5 0.44 5 0.48
 Farmers 4 0.35 3 0.29 1 1.05
 Craft and trade, Managers 37 3.24 35 3.34 2 2.11
 Managerial staff 104 9.1 96 9.16 8 8.42
 Employees 253 22.13 233 22.23 20 21.05
 Students/retired/domestic activities 422 36.92 385 36.74 37 38.95
 Workers 146 12.77 133 12.69 13 13.68
 Technicians and Clerks 172 15.05 158 15.08 14 14.74

Mean Range Mean Range Mean Range

VAS 5L 78.9 0–100 79.0 0–100 78.6 25–100
Distribution of values (N = 1048) 1 90–99 80–99 ≤ 80
Frequency,  % 5.2 35.0 27.3 32.5

Fig. 2   Comparative distribution 
of age in the study and the gen-
eral population [24]. 5L 5-level, 
M male, F female

18-24

25-34

35-44

45-54

55-64

65-74

75 and +

Age distribu�on- France 5L vs Gen Popula�on 

France-5L % M France-5L %F French popula�on % M French popula�on % F
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When including age and sex in the hybrid model, only 
age was highly significant (p = 0.023), but its coefficient 
was small (0.00250). When including age alone, it was no 
more significant (p = 0.066). Nevertheless, because the ini-
tial objective of the study was to provide a value set that 
reflects preferences of the general population, correction 
for sample biases was essential. Thus, a hybrid main effect 
model adjusted for age and sex was performed and is the 
preferred value set. This model was compared with an 

unadjusted hybrid model to measure the effect of adjusting. 
In Table 2, we present the cTTO and DCE models, followed 
by the unadjusted and adjusted main effects hybrid model. 
Coefficients are incremental utility variations when moving 
from one level to the next. Using the sum of levels across 
dimensions as a proxy for health state severity, the higher the 
severity, the lower the mean cTTO values but the higher the 
SD, indicating heteroscedasticity in the cTTO data (Fig. 5). 
Heteroscedasticity was thus taken into account by modeling 
the variance. The theta rescaling coefficient was 5.226 (the 
full data of the preferred value set, including Sigma statis-
tics, are shown in ESM 2, and the full value set is shown in 
ESM 5). 

The appropriateness of the models can be assessed by 
identifying the inconsistencies in each specification. We 
expect disutility to increase as we move to worse health 
conditions. Both the cTTO and DCE models present one 
illogically ordered coefficient (MO3 and UA3, respec-
tively), which is corrected for in all hybrid models. The 
agreement between models can also be assessed by com-
paring the ordering on the most impacted dimensions 
of health-related quality of life. UA was the dimension 
with the lowest cumulative decrement in all models, but 
models differ in the relative position of mobility, anxiety/

Fig. 3   Geographical distribution 
of respondents (N = 1140)
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depression, and self-care; however, in all models, cumu-
lative decrements of anxiety/depression and self-care are 
very close. In the hybrid non-adjusted model, anxiety/
depression ranks third, and also ranks third in the hybrid 
adjusted self-care model (Table 3). For 2402 health states, 

utility values were higher in the unadjusted model ver-
sus the adjusted model, which is consistent with what 
was expected by correcting for the imbalance in age. The 
value of the worst health state (55555) was − 0.5255 in the 
adjusted model versus − 0.5217 in the unadjusted model.

Table 2   Value set

DCE discrete choice experiment, cTTO composite time trade-off, SE standard error, CU continuous uncensored, CLS continuous left censored, 
DIC dichotomous observations, PD pain and discomfort, MO mobility, AD anxiety/depression, SC self-care, UA usual activities
Bolded values represent illogical coefficients

Model 1 Model 2 Model 3 Model 4

Tobit cTTO Logit DCE Hybrid Hybrid

Unadjusted Adjusted

β (SE) p > t β (SE) p > t β (SE) p > t β (SE) p > t

MO2 0.018 (0.014) 0.180 0.379 (0.058) 0.000 0.033 (0.005) 0.000 0.037 (0.005) 0.000
MO3 −0.0002 (0.015) 0.988 0.022 (0.067) 0.739 0.009 (0.009) 0.314 0.010 (0.009) 0.280
MO4 0.141 (0.017) 0.000 0.738 (0.066) 0.000 0.134 (0.010) 0.000 0.131 (0.010) 0.000
M05 0.145 (0.017) 0.000 0.613 (0.070) 0.000 0.140 (0.010) 0.000 0.145 (0.010) 0.000
SC2 0.035 (0.013) 0.006 0.288 (0.062) 0.000 0.037 (0.005) 0.000 0.036 (0.005) 0.000
SC3 0.018 (0.017) 0.277 0.022 (0.069) 0.758 0.012 (0.008) 0.178 0.014 (0.008) 0.110
SC4 0.137 (0.017 0.000 0.684 (0.073) 0.000 0.122 (0.010) 0.000 0.121 (0.010) 0.000
SC5 0.076 (0.014) 0.000 0.480 (0.067) 0.000 0.086 (0.009) 0.000 0.086 (0.009) 0.000
UA2 0.037 (0.014) 0.007 0.351 (0.059) 0.000 0.031 (0.005) 0.000 0.033 (0.005) 0.000
UA3 0.025 (0.015) 0.101 −0.070 (0.07) 0.299 0.005 (0.008) 0.504 0.006 (0.008) 0.437
UA4 0.098 (0.017) 0.000 0.657 (0.068) 0.000 0.119 (0.009) 0.000 0.117 (0.009) 0.000
UA5 0.068 (0.017) 0.000 0.450 (0.070) 0.000 0.082 (0.009) 0.000 0.083 (0.009) 0.000
PD2 0.021 (0.012) 0.076 0.353 (0.062) 0.000 0.023 (0.004) 0.000 0.021 (0.004) 0.000
PD3 0.004 (0.017) 0.834 0.033 (0.068) 0.625 0.025 (0.009) 0.005 0.025 (0.009) 0.005
PD4 0.215 (0.016) 0.000 1.136 (0.070) 0.000 0.217 (0.010) 0.000 0.216 (0.010) 0.000
PD5 0.222 (0.017) 0.000 0.756 0.074) 0.000 0.179 0.011) 0.000 0.180 (0.010) 0.000
AD2 0.032 (0.013) 0.013 0.225 (0.066) 0.001 0.019 (0.004) 0.000 0.020 (0.005) 0.000
AD3 0.013 (0.016) 0.423 0.181 (0.068) 0.008 0.029 (0.008) 0.001 0.026 (0.008) 0.003
AD4 0.166 (0.016) 0.000 0.826 (0.075) 0.000 0.154 (0.009) 0.000 0.153 (0.009) 0.000
AD5 0.060 (0.015) 0.000 0.218 (0.070) 0.002 0.058 (0.009) 0.000 0.057 (0.009) 0.000
Observations 9803 7336 17,139 17,139
cTTO CU 9562 9562 9562
cTTO CLS 241 241 241
DCE DIC 7336 7336 7336
U (11111) 1 1 1 1
U (21111) 0.982 0.927 0.966 0.962
U (12111) 0.965 0.944 0.963 0.963
U (11211) 0.963 0.932 0.969 0.967
U (11121) 0.979 0.932 0.977 0.978
U (11112) 0.968 0.957 0.981 0.980
U (55555) − 0.531 − 0.596 − 0.522 − 0.525
#illogically ordered 1 1 0 0
#non-signific 7 4 3 3
Ranking of
dimensions

PD, MO, AD,
SC, UA

PD, MO, SC,
AD, UA

PD, MO, AD,
SC, UA

PD, MO, SC,
AD, UA
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Table 3 allows for calculation of the utility of any given 
health states, using cumulative decrements. For example, 
the utility for the health state 54321 from the adjusted 
model is equal to 1 − 0.32509 − 0.172251 − 0.03979 − 0.
02198 = 0.441.

Figure 6a, b, and c represent the scatterplots of the pre-
dicted values of two by two models of the 86 health states 
assessed in the cTTO part of the study; Fig. 6d is the scat-
ter plot of the predicted values versus the observed values 
of the same health states using the adjusted model. DCE 
coefficients have been rescaled using the theta parameter 
to facilitate the comparisons. The DCE model provides a 
better fit in terms of convergence with the adjusted hybrid 
model, than the cTTO model. This has also been the case 
when comparing each model’s predicted versus observed 
values for the 86 health states from the cTTO experiment 
(see ESM 6). Thus, data support the assumption of propor-
tionality between cTTO and DCE coefficients, and justify 
using a hybrid model, which brings together two different 
sources of stated preferences, with a larger number of health 
states than for each submodel alone.

3.4 � Comparing Value Sets: 5‑Level, 3‑Level, 
and Crosswalk

Figure 7 provides the Kernel density distributions for the 
French 5L value set, the 3L, and the 5L crosswalk. It high-
lights a displacement of 5L utility values to the right side of 
the distribution, indicating a shift to higher values. The 5L 
crosswalk distribution curve is similar to the 3L value set.

In the 3L version, 78/243 (32%) health states had a 
negative value, while in the 5L version, this number was 
401/3125 (12.8%), confirming that this shift to higher values 
also impacts negative values. However, this is mitigated by 
the fact that if 5 and 3 are considered as the worst levels in 
both sets, there are proportionally less health states including 
a 5 (67%) than those including a 3 (87%). The worst health 
state has a value of − 0.52, and was 0.53 in the 3L and the 
crosswalk value sets.

The ranking of dimensions has changed. In the 3L ver-
sion, the worst utility decrement (Level 3) was observed 
for mobility, followed by self-care and then pain/discom-
fort (followed by anxiety/depression and usual activities). In 
the 5L version, the ranking was pain/discomfort, mobility, 
self-care, anxiety/depression, and usual activities. The coef-
ficients of self-care and anxiety/depression are very close. 
Maximum decrements are also lower in the 5L value set 
than in the 3L value set. In the 3L value set, the maximum 
decrement for MO was 0.5602, versus 0.3250 for 5L; the 
maximum decrement for PD was 0.4517 in the 3L value 
set and 0.4439 in the 5L value set. Mutatis mutandis, main 
differences with the 5L crosswalk, are quite similar to what 
was observed for the 3L value set.

Table 4 presents a selection of health states and values for 
both questionnaires, which confirm the shift to the right of 
the 5L value set. However, caution is recommended when 
comparing the 3L and 5L value sets, since formulation of 
the worse level for mobility is ‘confined to bed’ (3L ver-
sion) versus ‘unable to walk about’ (5L version); intermedi-
ate level 2 labeling in the 3L version is classified as ‘some 

-0.6

-0.4

-0.2

0

0.2

0.4

0.6

0.8

1

6 7 9 10 11 12 13 14 15 16 17 18 19 20 21 22 25

Means Values SD Values
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Table 3   Cumulative decrements 
of utilities per dimension

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

MO SC UA PD AD

Unweighted model
Level 2 0.0338811 0.0374599 0.0310561 0.0231809 0.0192951
Level 3 0.0433628 0.0494621 0.0367977 0.0487449 0.0484484
Level 4 0.1778412 0.1715431 0.1558802 0.2660137 0.2027724
Level 5 0.318512 0.2580992 0.2380036 0.4455017 0.261614
Weighted model
Level 2 0.03759 0.03656 0.03313 0.02198 0.02046
Level 3 0.04774 0.050781 0.03979 0.04704 0.04683
Level 4 0.17949 0.172251 0.15689 0.26374 0.20005
Level 5 0.32509 0.258331 0.24005 0.44399 0.25803
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Fig. 6   Scatterplot of predicted 
values of the a adjusted hybrid 
model versus cTTO, b DCE 
model versus cTTO, c adjusted 
hybrid model versus DCE, and 
d adjusted hybrid model versus 
observed values. cTTO compos-
ite time trade-off, DCE discrete 
choice experiment
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problems’, whereas it is classified as ‘moderate problems’ 
for intermediate level 3 in the 5L version.

4 � Discussion

The 5L version of the EQ-5D questionnaire was developed 
to meet critics regarding the lack of sensitivity of the 3L ver-
sion to small changes in quality of life, leading, for example, 
to concentration effects of 11111 answers, and to difficul-
ties in assessing intermediary levels between moderate and 
extreme problems [25]. Thus, in a country such as France, 
where cost-utility analysis is increasingly required or studied 
and is now mandatory to inform pricing decisions for inno-
vative treatments, it was necessary to proceed to a valuation 
study.

In this study, the choice of combining cTTO and DCE 
was dictated by the results, as in other valuation studies 
[26]: the strong agreement between the cTTO and DCE 
data and the improvement in the fit between observed and 
predicted values. In addition, using the hybrid model led to 
compensating for non-logical findings for the estimation of 
the ‘mobility’ L3 utility decrement in the cTTO tobit model, 

and the ‘usual activity’ L3 decrement in the conditional logit 
model for DCE.

Results show important changes versus the earlier EQ-
5D-3L value set. Values shifted upwards, as was also found 
in Germany [26], the UK [27] and The Netherlands (cTTO 
model) [28]. There were also proportionally fewer negative 
values in the 5L value set, which may be related to the intro-
duction of ‘lead time’. However, more strikingly for France, 
the ranking of dimensions has changed. In the 3L version, 
mobility and self-care came first and second, followed by 
pain and discomfort, whereas the 5L version ranks pain and 
discomfort and mobility first, followed by self-care, anxi-
ety/depression, and usual activities. Maximum utility decre-
ments are also smaller. Finally, at the time of the first French 
valuation studies, quality monitoring of the interviewers was 
not routinely implemented and may have led to higher inter-
viewer effects. Thus, there is more confidence in the stated 
preferences of respondents than in the 3L study.

A comparison of the French value set with other pub-
lished sets in the European context confirms the validity 
of maintaining national tariffs. In Germany [26], 55555 is 
valued at − 0.661, in the UK [27] it is valued at − 0.285, 
in Spain [30] it is valued at − 0.416, and in Ireland [29] it 
reaches a minimum of − 0.974. There are also differences 
between France, Germany, the UK, and Spain in the ranking 
of dimensions: pain and discomfort ranks first in Germany, 
UK, Spain, and France, but comes second to anxiety and 
depression in Ireland.

The issue of the representativeness of the sample needs 
to be discussed. If distribution according to socioeconomic 
status was consistent with the initial stratification goals, 
our sample had a higher rate of female respondents than in 
the general population, with an excess in the 55–74 years 
age group and a deficit in the ≥ 75 years age group, and 
a higher relative rate of young (25–34 years) and mature 
(55–64 years) male respondents. It was felt necessary to 
correct for such differences to comply with the ground prin-
ciples of the elicitation of preferences on a representative 
sample of the population. The adjusted model showed lit-
tle changes in coefficients for all dimensions. Geographical 
distribution was not a stratification criterion. Nevertheless, 
we observed an overrepresentation of Paris and immediate 
surrounding ‘departments’ (Petite Couronne).

The availability of a standardized valuation protocol has 
facilitated the transition to the French 5L value set, expected 
by academics and promoters of health care products and 
programs. The 5L version appears to capture small changes 
in health-related quality of life. Nevertheless, according to 
Hernandez et al. [31], in the UK the shift to the right, and 
the higher concentration of high utility values, could lead to 
lower QALY increments and higher incremental cost-effec-
tiveness ratios (ICERs), except for treatments with high life-
year gains, which may raise issues of historical consistency 

Fig. 7   Compared Kernel distribution of values. 5L 5-level, 3L 3-level, 
FR French, L, 3L, and 5L crosswalk

Table 4   Comparing 5L–3L values

5L 5-level, 3L 3-level

Health states, 5L Value Health states, 3L Value

11111 1 11111 1
22222 0.850
33333 0.768 22222 0.275
44444 0.027
55555 − 0.525 33333 − 0.53
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between past (with 3L) and future decisions. Continuing to 
use the crosswalk as an interim solution would not lead to 
major changes versus the 3L.

Contrary to the National Institutes for Health and Care 
Excellence in the UK, which uses cost-utility analysis as a 
major criterion for access to coverage, in France the results 
of the economic evaluations presented by companies only 
serve as additional information in the price negotiation. 
Regulations and price agreements between the payer and 
companies have rejected the setting of a threshold, be it a 
single value or a range. Thus, there is no historical backlog 
against which past decisions may be challenged by a change 
in the valuation system, even if one cannot underestimate 
the scaling effects when recent assessments have already 
provided ultra-high ICERs.

5 � Conclusions

The availability of the French 5L value set will now facilitate 
the development of disease-specific studies, to document 
health-related quality of life in the French context, which are 
one of the weak points of the dossiers presented to health 
authorities. Indeed, such studies have been delayed in the 
recent past by investigators because of the unavailability of 
a French value set. The value set is also much expected by 
academic health economists and clinicians. There is indeed 
a growing interest of the latter to include reference quality-
of-life questionnaires in clinical trials and other clinical epi-
demiology studies.
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