
■ Contents lists available at sciencedirect.com 
Journal homepage: www.elsevier.com/locate/jval

Preference-Based Assessments

Testing the Valuation of the EQ-5D-Y-5L in Adults and Adolescents: 
Results From a 5-Country Study and Implications for the Descriptive 
System
Tianxin Pan, PhD, Juan Manuel Ramos-Goni, PhD, Bram Roudijk, PhD, Shitong Xie, PhD, Feng Xie, PhD, Zhihao Yang, PhD, 
Brendan Mulhern, PhD, Richard Norman, PhD, Nancy Devlin, PhD

A B S T R A C T

Objectives: The EQ-5D-Y-5L (Y-5L) is a new health-related quality-of-life instrument for children 
and adolescents. Value sets for the Y-5L are planned. This article aimed to test the ability of 
adult and adolescent respondents to differentiate the ordinal levels of the Y-5L in valuation 
tasks and to explore the characteristics of stated preferences for the Y-5L between adults and 
adolescents.

Methods: We collected latent-scale discrete choice experiment data via an online survey of adults 
($18 years) and adolescents (12-17 years) in Australia, Canada, China, The Netherlands, and Spain. 
A D-Efficient design consisting of 192 choice pairs was grouped into 16 blocks of 12 choice tasks 
per respondent. We used mixed-logit models to analyze the data and incremental dummies to 
represent movements from a less-severe level to its consecutive more-severe level.

Results: We did not observe preference inversions in adults or adolescents (ie, no statistically 
significant positive coefficients on the incremental dummies). Adults showed similar preferences 
for the Y-5L in terms of dimension importance: Pain/Discomfort was considered the most 
important dimension in all countries except for China; Looking After Myself and Usual Activity 
were the least important dimensions. In contrast, Mobility was considered the most important 
dimensions by adolescents in Canada, Spain, and China.

Conclusions: Adults could differentiate between the Y-5L level labels in valuation tasks, whereas 
more randomness was observed in adolescents’ choices. Observed differences between adult and 
adolescent stated preferences for the Y-5L raise questions about how these preferences should be 
reflected in cost-effectiveness analysis.

Keywords: adolescent, DCE, EQ-5D-Y-5L, HRQoL, pediatric, pediatric PROs, preference weights, 
utilities, values.
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Introduction

The EQ-5D-Y-5L (Y-5L) is a new instrument for measuring 
health-related quality of life (HRQoL) in children and adolescents, 
comprising 5 dimensions with 5 levels of problems in each. 1 

Value sets for the Y-5L are planned to support its use in economic 
evaluation. Emerging evidence shows that the Y-5L has improved 
psychometric performance as a descriptive system compared 
with the 3-level version of the instrument, the EQ-5D-Y-3L 
(Y-3L). 2-4 However, the expanded number of levels in the Y-5L 
inevitably introduces more subtle differences between the labels 
used to describe the levels and, potentially, more difficulty for 
respondents in stated preference studies to understand the 
intended ordinal relationship between them.

In addition to having more levels, there are several other 
noteworthy differences between the Y-5L and the Y-3L descriptive 
systems (see Appendix Fig. 1 in Supplemental Materials found at

https://doi.org/10.1016/
j.jval.2025.07.016). For
4 of the dimensions (Mobility [MO], Looking After Myself [LAM], 
Usual Activity [UA] and Pain/Discomfort [PD]), the Y-5L adds an 
intermediate level (“a little bit”) between “no problem” and “some 
problems” on the Y-3L. However, the worst problem (level 5) on 
the Y-5L on these dimensions (“I cannot” on MO, LAM, and UA and 
“extreme” for PD) is descriptively worse than the worst problem 

(level 3) on these dimensions in the Y-3L (“a lot” of problems). 1 For 
these 4 dimensions, the worst level on the Y-3L directly corre-
sponds to level 4 on the Y-5L. Second, for the last dimension, 
“feeling Worried, Sad, or Unhappy” (WSU), the level labels for all 
levels (apart from no problems) are descriptively different between 
the Y-3L and Y-5L. For example, level 3 on the Y-3L is “very,” 
whereas level 5 on the Y-5L is “extremely”; unlike the other 4 
dimensions, the Y-3L level-3 descriptor is different from the level-4 
descriptor on the Y-5L (“really”).

Highlight

• The EQ-5D-Y-5L (Y-5L) is a new 

health-related quality-of-life 
instrument for children and 
adolescents. However, it is unclear 
whether adults and adolescents can 
differentiate between its levels in 
valuation studies and how stated 
preferences for the Y-5L compare 
between adults and adolescents.

• Adults could interpret the Y-5L level 
labels in their intended order of 
severity when completing latent-
scale discrete choice experiment 
tasks. Adolescents can largely 
differentiate between level labels; 
however, their choices exhibited 
more randomness. Adolescents and 
adults had different preferences 
regarding Y-5L dimensions.

• The Y-5L is feasible for use in health 
state valuation tasks. Differences 
between adult and adolescent 
preferences for the Y-5L pose a 
challenge for generating value sets 
(ie, can these be combined in a 
single value set?).
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Although there is extensive evidence on values for the Y-3L, 5,6 

valuing the Y-5L could be associated with greater challenges. 
Although there is evidence that Y-5L is comprehensible and 
feasible for children to complete, 4 its use in health state valuation 
exercises has not been investigated. If respondents in valuation 
studies find the labels for adjacent levels difficult to differentiate 
between, this could result in modeled Y-5L values showing no 
difference in utility between levels or result in apparent prefer-
ence reversals. It is important to test the ability of respondents to 
complete stated preference tasks where states defined by the Y-
5L are presented “out of the context” of the Y-5L questionnaire. 

Furthermore, despite translations of the Y-5L following a robust 
translation process to achieve semantic equivalence, 7 there can be 
subtle differences between language versions, which potentially 
adds to the complexity of valuing the descriptive system. For 
example (as shown in Appendix Table 1 in Supplemental Materials 
found at https://doi.org/10.1016/j.jval.2025.07.016), in simplified 
Chinese, the level labels for level 4 on PD and WSU are identical, (“非 

常”), whereas in English, these are “a lot of problems” and “really,” 
respectively. In the Dutch version, level 5 on PD and WSU use 
different wording (“heel veel” and “heel erg,” respectively), whereas 
“extreme(ly)” is used for level 5 on both of these dimensions in the 
English version. It is therefore also important to examine whether 
the Y-5L descriptive system is interpreted by respondents in a 
broadly consistent way across different language versions. 

Another key issue in the valuation of the child HRQoL in-
struments is the feasibility of eliciting values from younger people. 8 

Stakeholder consultation has indicated support for incorporating 
adolescents’ preference in valuation of child HRQoL, rather than 
relying (exclusively) on adults’ preferences. 8-10 However, there are 
several challenges, including both ethical and feasibility consider-
ations, in eliciting preferences from adolescents, which may also 
have a bearing on adolescents’ ability to value more complex HRQoL 
instruments. Thus, there is a need to test whether both adult and 
adolescent respondents can clearly interpret the expanded levels 
and labels in their intended order of severity, to inform the devel-
opment of Y-5L value sets.

The primary aim of this study was to test the ability of adult 
and adolescent respondents to differentiate between the ordinal 
levels of the Y-5L in a stated preference study in 5 countries: 
Australia, Canada, China, The Netherlands, and Spain. The sec-
ondary aim was to explore the characteristics of stated preferences 
for the Y-5L across countries and between adults and adolescents.

Methods

Valuation Methods

We used latent-scale discrete choice experiments (DCE) as the 
principal valuation method for 2 main reasons: (1) We were inter-
ested in the ability of respondents to differentiate between levels 
(rather than construction of a value set); therefore, we did not need 
to anchor it on the 0-1 scale and (2) the latent-scale DCE is a central 
part of the current EQ-VT approach and in the Y-3L valuation pro-
tocol. 11 Respondents were asked to consider 2 Y-5L health states and 
indicate which one they prefer when considering the choice on 
behalf of a hypothetical 10-year-old child (for adult respondents) 11 

or from their own perspective (for adolescent respondents) (exam-
ples provided in Appendix Fig. 2 in Supplemental Materials found at 
https://doi.org/10.1016/j.jval.2025.07.016).

To ensure comparability across data collection sites, we used 
the same D-Efficient design across countries, with 20.001 as the 
prior value for all model coefficients (we used incremental 
dummies in the model as explained in the Data Analysis section). 
The design consisted of 192 choice pairs, grouped into 16 blocks of

12 choice tasks per respondent. The order of the choice tasks 
within each block was randomized to avoid ordering effects. Given 
that we aimed to estimate separate models for adults and ado-
lescents in each country, the study targeted 1000 adults ($18 
years) and 1000 adolescents (12-17 years) in each country. This 
means that we aimed for (1000 3 12)/192 = approx. 62 or 63 
observations per choice set, which is in the range of much of the 
preexisting literature using DCE for health state valuation. 12,13 

The online survey was developed using an adapted version of 
the EuroQol Valuation Technology (EQ-VT) protocol used in Y-3L 
valuation. 11 The online survey included (1) introduction and 
consent; (2) background information including age, gender, 
experience with serious illness, parental status, and respondent’s 
own health using Y-5L; and (3) 12 latent-scale DCE tasks. Addi-
tional tasks included in the survey (eg, DCE with duration or dead 
tasks among adults in 5 countries and adolescents in Canada) are 
reported separately. 14

Selection of Countries

Data were collected in Australia (AU), Canada (CA), China 
(CHN), The Netherlands (NL), and Spain (SP). The rationale for 
selecting these countries was that (1) the countries span a 
number of regions and languages: 2 English-speaking countries 
(AU and CA) in North America and Australasia, 1 country in Asia 
(CHN), and 2 European countries (SP and NL); and (2) all 5 
countries had an approved translation of the Y-5L available.

Sample Recruitment

This study was approved by The University of Melbourne Hu-
man Research Ethics Committee (2022-24583-31815-4) in 
Australia, Hamilton Integrated Research Ethics Board (2022-
#15051) in Canada, the Ethics Committee of Guizhou Medical 
University (2022-249), Research Ethics Committee at the Canary 
Islands University Hospital (2022-11-24) in Spain, and received a 
waiver by the Medical Ethical Committee of Erasmus University 
Medical Center (MEC-2022-0555) in the Netherlands. Adult and 
adolescent samples were initially recruited from multiple panels 
via a market research technology company, Cint, in each country. 
Because of challenges in achieving the required sample size in 
adolescents in Australia and The Netherlands, additional samples 
were collected via local panels specifically targeted at adolescents 
(Student Edge in Australia, Bureau Fris BV in The Netherlands). A 
mixed recruitment strategy was used for the adolescent sample: 
self-recruiting and/or recruiting via parents depending on country-
specific regulations and local ethics considerations. Data collection 
commenced in each country as soon as local ethics approval was 
obtained and took place in the following order: China (January-
February 2023; additional sample in July 2023 to recruit more 
older adult respondents), Spain (Feb 2023), The Netherlands 
(February-April 2023; additional sample for adolescents in July 
2023), Canada (February-April 2023), and Australia (February-April 
2023; additional sample for adolescents in July 2023).

Quality Control

Given the risk of fraudulent responses (eg, bots) in online data 
collection, 15,16 participants first had to complete a Completely 
Automated Public Turing test to tell Computers and Humans 
Apart (CAPTCHA) to access the survey which is widely used to 
identify computer bots. We implemented several quality control 
(QC) measures to identify poor-quality data and exclude re-
spondents from the sample, such as identifying speeders, an 
innovative “traffic light” task to ask respondents to rank 3 colors 
of a traffic light, examining answers to repeated questions, and 
identifying repeated identical comments and IP addresses. More
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details on QC and results are provided in Supplemental Materials 
found at https://doi.org/10.1016/j.jval.2025.07.016.

Data Analysis

Descriptive statistics were used to summarize the QC results 
of collected data and sample characteristics of the final analytical 
sample. We descriptively reported responses to feedback ques-
tions about the valuation tasks (asking about ease of under-
standing, being able to tell the difference between states, and 
difficulty deciding between the states).

Latent-scale DCE data were analyzed using a mixed-logit 
model (MIXL) with a linear, additive utility function using in-
cremental dummies. Incremental dummies represent the effect 
on preferences of a movement between consecutive levels within 
dimensions (the dummy variable for level 2 represents the 
increment from level 1 to level 2, the dummy for level 3 repre-
sents the increment from level 2 to level 3, etc). Standard MIXL 
model estimates were performed using Bayesian Markov-Chain 
Monte Carlo (MCMC) methods in Stata (“garbage_mixl” com-
mand) 17 and were based on 50 000 burn-in and 100 000 addi-
tional MCMC draws.

We expected statistically significant negative coefficients of the 
increment dummies, representing the utility decrement from a 
less-severe level to a more-severe level. Negative coefficients close 
to 0 or positive coefficients (not statistically significance at 5% 
level) were defined as coefficient indifference between levels. 18 

Positive coefficients that were statistically significant at 5% level 
were defined as coefficient inconsistency (preference reversals). 

We explored the relative importance of dimensions by coun-
try and by adults and adolescents. By taking the sum of the co-
efficients (including any positive ones) for each incremental 
dummy in each dimension, we calculate the latent-scale utility 
range of each dimension. Relative attribute importance scores 
were obtained by dividing the utility range for each dimension by 
the total utility range. 19

To test whether any differences observed across countries and 
between adults and adolescents were of statistical significance, 
we applied heteroskedastic conditional logit models. 20,21 We 
introduced 2 sets of scale parameters in the models: gamma, to 
capture the relative choice consistency between 2 samples (eg, 
adults and adolescent within 1 country, or adult/adolescent 
samples from 2 countries), and thetas, representing the relative 
consistency of preference for each dimension, respectively. The 
models were estimated using Bayesian MCMC methods in 
OpenBUGS, using code developed by Jonker et al. 21 Details about 
the method, our model specification, and interpretation have 
been provided in Supplemental Materials found at https://doi. 
org/10.1016/j.jval.2025.07.016.

Results

Quality Assessment

The targeted sample size was achieved for the adult samples 
in all countries and for adolescent samples in China, Spain, and 
Canada. After additional sampling targeted specifically at ado-
lescents, we were still unable to achieve the target adolescent 
sample in The Netherlands (fewer respondents accessed the 
survey) and in Australia (fewer respondents accessed the survey, 
and a higher proportion were excluded through QC).

Appendix Table 2 in Supplemental Materials found at https:// 
doi.org/10.1016/j.jval.2025.07.016 shows the QC results and final 
sample sizes. Failing the traffic light task was the most common 
reason for adults failing QC in all countries except China, where

more respondents speeded through DCE tasks or failed IP checks. 
Among adolescents, speeding on DCE tasks was the major cause 
of QC exclusion except Australia, where we found a high pro-
portion (47%) of adolescents recruited from parents via Cint 
provided identical comments or comments written in other 
languages, suggesting fraudulent data. Therefore, we dropped 
this entire sample, only keeping self-recruited adolescents via 
Cint or Student Edge in Australia (QC results by sample source 
provided in Appendix Table 3 in Supplemental Materials found at 
https://doi.org/10.1016/j.jval.2025.07.016).

Sample Characteristics

Table 1 shows the characteristics of included respondents. Age 
groups were broadly representative across countries and samples, 
except for Chinese adults among whom only 2.3% were above 60 
years. In Australia and China, there were slightly more female than 
male adult respondents, whereas there were more male than fe-
male respondents in Spanish adults and adolescents, and Canadian 
and Dutch adolescents. More than 40% of the adult respondents 
hold a bachelor’s degree or higher across the 5 countries, including 
78% and 64% of respondents in China and Spain, respectively. Be-
tween 40% and 60% of the respondents reported having or ever 
having primary caregiving responsibilities for a child in all coun-
tries except for China, where 83% were reported.

Feasibility

Table 2 reports results on 3 feedback questions on DCE tasks. 
Overall, more than 3 quarters and two-thirds of adult re-
spondents agreed that it was easy to understand and differentiate 
between the Y-5L states, whereas between 16.6% (The 
Netherlands) and 33.3% (China) of adults agreed it was easy to 
decide. The corresponding proportions were similar in adolescent 
samples in all 5 counties.

Modeling DCE Data

Model coefficients for adult respondents by country are pre-
sented in Table 3. We did not find any evidence of statistically sig-
nificant coefficient inconsistency. In Australia, China, and Spain, all 
coefficients were negative, as expected, albeit with a few instances 
of nonsignificant negative coefficients (indicated in orange), indi-
cating indifference between levels. These include coefficients for the 
movement from level 2 to level 3 on MO in Australia and between 
levels 1 and 2 on UA and between all level pairs on LAM except for 
levels 3 and 4 in China. In Canada and The Netherlands, 90% of the 
coefficients were statistically significant and negative; however, 
there are 3 instances of positive coefficients (shown in red), 
including the movement from level 2 to level 3 on MO in both 
countries and between levels 4 and 5 on LAM in The Netherlands, 
none of which are statistically significant. Table 3 also shows that in 
Australia, Canada, China, and The Netherlands, the largest decre-
ments in utility occurred between levels 3 to 4 on all dimensions 
except WSU, for which the largest decrements were from level 4 to 5 
and level 2 to 3 in Australia and Canada, respectively. In Spain, the 
largest latent utility decrements were from levels 2 to 3 in MO, LAM, 
and UA and from levels 4 to 5 on PD and WSU.

Table 4 shows the results from adolescents. Similar to adults, 
we did not find any statistically significant coefficient inconsis-
tency. However, we observed more coefficients suggesting level 
indifference, including coefficients for the movement from level 2 
to level 3 on MO in Australia and Canada, on LAM in all countries 
except for Spain, on UA in Canada and The Netherlands, on PD in 
Canada and China, and WSU in China. In addition, the coefficients 
for movement from level 1 to level 2 on LAM (in Spain), on PD (in 
The Netherlands) and on WSU (in Canada and China) were not
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statistically significant. The utility decrement pattern among 
adolescents varied across countries.

Relative Dimension Importance

Tables 3 and 4 show the latent-scale utility range of each 
dimension and the total scale of the model. Figure 1 shows 
relative dimension importance. Among adults, all 5 countries 
except for China shared the same ranking: PD, WSU, MO, UA, and 
LAM. In China, MO was considered as the most important 
dimension. Relative dimension importance varied across ado-
lescents’ samples in the 5 countries. MO was considered the most 
important dimension in Canada, China, and Spain and second 
most important in Australia and The Netherlands. LAM and UA 
were the least 2 important dimensions, except in China, where 
WSU was least important.

Differences Between Adults and Adolescents and Across 
Countries

Table 5 reports the scale heterogeneity between adult and 
adolescent samples. Compared with the adult sample, the 
adolescent sample had a statistically significantly smaller scale 
parameter of choice consistency (γ , 1) in all countries except 
Australia, suggesting increased error variance in adolescents. In 
all countries, we also found significant differences in choice 
consistency for preference for dimensions between adults and 
adolescents after correcting for differences in overall choice 
consistency. Mobility was between 4.3% and 66% more important 
in adolescents compared with adults. PD was between 8.1% and 
47.1% less important to adolescents than adults, and WSU was 
between 16.6% and 38.8% less important to adolescents. This 
suggests that adults and adolescents had different preferences 
regarding Y-5L dimensions. Full model results and further

description of the results are provided in Appendix Table 4 in 
Supplemental Materials found at https://doi.org/10.1016/j.jval.2 
025.07.016.

As shown in Appendix Table 5 in Supplemental Materials 
found at https://doi.org/10.1016/j.jval.2025.07.016, Australian, 
Dutch, and Spanish adults had comparable choice consistency, 
whereas consistency was much lower in the Chinese adult sam-
ple. Among adolescents (see Appendix Table 6 in Supplemental 
Materials found at https://doi.org/10.1016/j.jval.2025.07.016), 
choice consistency was comparable among Australia, Spain, and 
The Netherlands but much lower in Canada and China, suggesting 
more randomness in the choices. More similarities were found in 
adults’ relative preference for dimensions across countries, 
compared with adolescents across countries.

Discussion

Overall, the results imply that adults can interpret the Y-5L 
level labels and their intended order of severity when completing 
latent-scale DCE tasks. We observed generally similar patterns of 
stated preferences for the Y-5L among adults across countries, in 
terms of both the relative importance of dimensions and patterns 
of utility decrements within dimensions. Adolescent samples 
were largely able to differentiate between level labels, but there 
was more randomness in their choices. The relative importance 
of dimensions and patterns of latent utility decrements by level 
varied in the adolescent samples across the 5 countries and were 
different compared with their adult counterparts.

Among adults, more than 80% of incremental dummies were 
statistically significant and negative in all countries. Overall results 
suggest that the level labels in all language versions of the Y-5L 
included in this study can be readily differentiated by adult

Table 1. Sample characteristics.

Demographic
characteristics

Australia Canada China The Netherlands Spain

Adults Adolescents Adults Adolescents Adults Adolescents Adults Adolescents Adults Adolescents

N = 1009 N = 383 N = 908 N = 1054 N = 1319 N = 845 N = 857 N = 280 N = 1103 N = 956

Age

Adolescents*
12-14 50.09 53.14 39.60 57.32
15-17 1.71 46.86 60.40 42.68
14-15 28.72
16-17 71.28 48.20

Adults
18-29 15.96 16.74 25.63 20.42 20.31
30-39 17.64 17.95 38.29 16.80 12.42
40-49 14.37 12.78 23.81 12.84 15.5
50-59 16.06 19.38 10.01 18.67 23.48
60-69 17.15 18.94 2.2 20.89 20.49
701 18.83 14.21 0.08 10.39 7.80

Gender
female 55.20 50.91 50.66 38.48 57.70 51.36 48.42 41.44 41.7 35.98
male 44.40 46.74 49.23 61.01 42.30 48.64 51.23 57.84 58.2 64.02
other 0.40 2.35 0.11 0.52 0.35 0.72 0.09

Being a parent
Yes 47.57 39.76 83.17 38.62 57.39

Educational level
University and
above

42.46 42.95 78.58 41.19 63.92

*Mixed recruitment strategy was used for adolescent sample, including self-recruiting and or recruiting from parents according to country-specific regulations. In 
Australia where mixed strategies were used to recruit adolescent sample (minimum self-recruitment age 14 years old), 2 survey links were used because of 
different consent process and different choices (14-15 and 16-17) were given to the age question. In Canada, 2 survey links were used for adolescents aged 12 to 
15 years old and 16 to 17 years old because of additional discrete choice experiment tasks administered to the older adolescents (reported separately). 14
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samples. Although the level labels differed from the adult EQ-5D-
5L instrument, 1,22 the percentage of statistically significant nega-
tive coefficients in our study is comparable with existing evidence 
on modeling the EQ-5D-5L valuation data. 23-27 Although the 
literature lacks any formal or definitive “threshold” percentage for 
judging this characteristic of the coefficients (ie, what prevalence 
of coefficient indifference is considered acceptable), the high levels 
of statistically significant negative coefficients we observed— 

combined with the absence of “preference reversals”—suggest no 
cause for concern about the Y-5L descriptive system. In the very 
few cases in which we observed insignificant coefficients of in-
cremental dummies between the levels, the pattern appeared to 
be country specific. There could be several explanations for these 
insignificant coefficients. Some respondents may have found the 
labels for some adjacent levels difficult to differentiate between. As 
shown in Appendix Figure 1 in Supplemental Materials found at 
https://doi.org/10.1016/j.jval.2025.07.016, in the English version 
(and the simplified Chinese and Dutch versions, which were 
translated from English), when expending the severity levels for 
the Y-5L from the Y-3L, a new severity level label (“a little bit,” 
level 2) was added between the original level 1 (“no problem”) and 
level 2 (“some problem”) of the Y-3L on the first 4 dimension. 
Some respondents may perceive the semantic differences between 
“a little bit” and “some” to be smaller than the difference between 
“no” and “a little bit.”

Another explanation for the insignificant incremental 
dummies may be that that respondents could tell which is 
descriptively “worse” but did not have very strong preferences 
about an improvement between the 2 adjacent levels. For 
example, in the English version, the first 4 dimensions use 
identical label wording for levels 2 and 3, respectively, but we 
only found insignificant coefficients on MO in Australian and 
Canadian adults and on PD in Canadian adults—not on other di-
mensions with the same wording. This suggests that respondents 
understood the ordinal severity intended by these labels but did

not have strong preference for the improvement from level 3 to 2 
on MO. The insignificant coefficients for movement from level 3 
to 2 are not uncommon in modeling the EQ-5D-5L valuation data 
in English-speaking countries 27,28 and other countries. 23-26,29 We 
also found insignificant coefficients between levels 4 and 5 on 
LAM in China and The Netherlands, and a similar pattern (or even 
preference reversals) between levels 4 and 5 were found in 
several EQ-5D-5L valuation studies. 18,23,30

The statistical insignificance of some incremental dummies 
may, however, also be affected by the DCE design and sample 
size. This could be further investigated by using alternative DCE 
designs (eg, Bayesian efficient design, nonequal decrements as 
priors between levels or more tasks among certain adjacent level 
pairs) that enable us to pick up differences between adjacent 
levels, 21,31 or increasing sample size, particularly among adoles-
cents. Nevertheless, it is relevant to note that, if applied in eco-
nomic evaluation, all reductions in severity would represent 
some level of improvement in HRQoL, even if some of the co-
efficients of incremental dummies are not statistically significant. 

Overall, preferences regarding the relative importance of Y-5L 
dimensions were similar among adult samples across countries. 
Among adults, PD was the most important dimension (except for 
China, where MO was the most important), and LAM was the 
least important dimensions in all 5 countries. The importance 
ranking is the same as Y-3L in Spain. 32 There are striking simi-
larities between adults’ preferences for the Y-5L dimensions 
observed in this study and those in Y-3L value sets 33-35 and other 
child HRQoL instruments, eg, CHU9D 36-38 and HUI2, 39 in which 
pain is typically considered the most important dimension.

We found differences in choice consistency and preference 
patterns between the adolescent and adult samples in each 
country. The error variance was larger in the adolescent sample 
(12-17 years) compared with the corresponding adult sample in 
all countries except Australia, where the adolescent sample 
included only those aged 14 years and above. The insignificance

Table 2. Feasibility (time taken) and self-reported understanding and difficulty of the tasks, by adults and adolescents, in each of the 
5 countries.

Completion time 
and feedback to the 
DCE tasks

Australia Canada China The Netherlands Spain

Adults Adolescents Adults Adolescents Adults Adolescents Adults Adolescents Adults Adolescents

N = 1009 N = 383 N = 908 N = 1054 N = 1319 N = 845 N = 857 N = 280 N =1103 N = 956

DCE time taken (in
seconds), median

415 235 375 280 222 206 360 232.5 383 241

DCE time take, IQR 298-582 175-316 277-555 195-437 165-313 150-298 264-501 169.5-332 270-545 177-347

Easy to understand (%) 
Strongly agree 36.87 41.0 38.0 40.2 38.06 44.5 30.0 27.1 49.9 43.1
Agree 44.3 43.3 42.5 41.8 44.73 42.37 45.0 46.8 32.6 37.6
Neutral 10.51 13.1 12.2 15.2 13.65 10.18 14.9 15.4 10.2 11.2
Disagree 6.64 2.4 5.7 2.5 3.11 2.96 7.5 8.2 6.4 7.0
Strongly disagree 1.68 0.3 1.5 0.4 0.45 0.0 2.6 2.5 1.0 1.2

Easy to tell difference 
(%)
Strongly agree 30.53 31.6 29.4 31.8 24.94 32.78 20.8 21.1 34.9 31.9
Agree 45.99 40.2 43.4 46.9 42.15 43.67 46.1 47.1 38.3 39.2
Neutral 15.56 18.8 18.8 16.6 23.73 17.99 19.8 20.4 16.1 15.9
Disagree 6.54 8.6 6.9 4.2 8.19 5.21 11.0 7.9 9.0 11.1
Strongly disagree 1.39 0.8 1.4 0.6 0.99 0.36 2.3 3.6 1.8 1.9

Difficult to decide (%) 
Strongly agree 16.95 14.9 18.5 10.4 10.46 11.24 22.6 18.6 28.7 21.3
Agree 33.7 36.8 34.6 22.8 24.87 21.3 38.9 35.7 30.8 32.1
Neutral 22.3 25.9 22.5 29.8 31.39 19.88 21.9 26.4 21.7 22.6
Disagree 20.02 19.1 18.9 25.3 23.65 27.34 13.2 13.9 13.2 15.4
Strongly disagree 7.04 3.4 5.5 11.7 9.63 20.24 3.4 5.4 5.6 8.8

DCE indicates discrete choice experiment; IQR, interquartile range.
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Table 3. Model estimates from DCE analysis of preferences for EQ-5D-Y-5L by country, among adult respondents.

Incremental
dummies

Australia Canada China The Netherlands Spain

mean [95% CI] mean [95% CI] mean [95% CI] mean [95% CI] mean [95% CI]
MO1-MO2 20.680

[20.873; 20.494]
20.582
[20.77; 20.347]

20.547
[20.687; 20.432]

20.587
[20.783; 20.385]

20.558 
[20.737; 20.35]

MO2-MO3 20.012 
[20.225; 0.160] †

0.040
[20.170; 0.215]*

20.347
[20.471; 20.208]

0.000
[20.108; 0.161]*

21.041
[21.216; 20.869]

MO3-MO4 21.426
[21.667; 21.222]

21.636
[21.905; 21.408]

20.8
[20.937; 20.672]

21.406
[21.600; 21.195]

20.637
[20.83; 20.441]

MO4-MO5 21.27
[21.561; 21.057]

21.081
[21.316; 20.859]

20.666
[20.793; 20.530]

20.794
[21.005; 20.616]

20.863
[21.057; 20.663]

LAM1-LAM2 20.304
[20.522; 20.089]

20.654 
[20.882; 20.43]

20.122 
[20.273; 0.069] †

20.238
[20.461; 20.046]

20.364
[20.596; 20.144]

LAM2-LAM3 20.184
[20.371; 20.021]

20.135
[20.270; 20.024]

20.073 
[20.225; 0.071] †

20.212
[20.361; 20.013]

20.833
[21.018; 20.667]

LAM3-LAM4 21.048
[21.271; 20.843]

20.999
[21.222; 20.778]

20.529
[20.630; 20.385]

20.939
[21.127; 20.780]

20.310
[20.478; 20.175]

LAM4-LAM5 20.283
[20.496; 20.096]

20.376
[20.619; 20.163]

20.030 
[20.150; 0.063] †

0.061
[20.060; 0.216]*

20.176
[20.358; 20.026]

UA1-UA2 20.421
[20.555; 20.316]

20.499
[20.693; 20.324]

20.087 
[20.198; 0.013] †

20.494
[20.737; 20.292]

20.446
[20.618; 20.288]

UA2-UA3 20.311
[20.485; 20.092]

20.198
[20.410; 20.073]

20.142
[20.251; 20.035]

20.275
[20.483; 20.029]

21.113
[21.257; 20.929]

UA3-UA4 20.904
[21.187; 20.701]

21.127
[21.380; 20.918]

20.418
[20.534; 20.295]

21.029
[21.291; 20.833]

20.157
[20.297; 20.007]

UA4-UA5 20.644
[20.851; 20.489]

20.529
[20.731; 20.340]

20.177
[20.244; 20.116]

20.807
[21.001; 20.621]

20.558
[20.719; 20.402]

PD1-PD2 20.996
[21.278; 20.777]

20.964
[21.227; 20.749]

20.419
[20.536; 20.308]

21.096
[21.295; 20.923]

20.978
[21.199; 20.754]

PD2-PD3 20.318
[20.518; 20.140]

20.195 
[20.401; 0.017] †

20.168
[20.228; 20.076]

20.160
[20.254; 20.063]

21.914
[22.185; 21.678]

PD3-PD4 21.976
[22.361; 21.651]

22.201
[22.526; 21.897]

21.083
[21.225; 20.943]

22.043
[22.343; 21.756]

20.677
[20.855; 20.507]

PD4-PD5 21.892
[22.288; 21.584]

22.001
[22.396; 21.682]

20.326
[20.470; 20.170]

21.292
[21.585; 20.985]

22.000
[22.297; 21.724]

WSU1-WSU2 20.815
[21.046; 20.629]

20.641
[20.855; 20.429]

20.321
[20.421; 20.217]

20.997
[21.233; 20.794]

20.935
[21.134; 20.748]

WSU2-WSU3 21.093
[21.369; 20.916]

21.459
[21.734; 21.194]

20.167
[20.256; 20.100]

20.410
[20.598; 20.243]

21.232
[21.453; 21.036]

WSU3-WSU4 20.609
[20.828; 20.403]

20.496
[20.751; 20.271]

20.95
[21.069; 20.828]

21.655
[21.863; 21.445]

20.517
[20.718; 20.337]

WSU4-WSU5 21.397
[21.700; 21.146]

21.198
[21.504; 20.930]

20.248
[20.385; 20.078]

21.280
[21.574; 21.000]

21.337
[21.597; 21.081]

Latent scale

MO 23.387 23.259 22.360 22.787 23.098

LAM 21.819 22.164 20.754 21.328 21.683

UA 22.281 22.353 20.825 22.606 22.273

PD 25.182 25.361 21.996 24.591 25.570

WSU 23.914 23.794 21.685 24.342 24.021

Model scale 216.582 216.931 27.619 215.655 216.645
Note. Incremental dummies are used to represent movement between consecutive levels within dimensions.
Latent-scale DCE data were analyzed using a standard mixed-logit model. Model estimates were performed using Bayesian Markov-Chain Monte Carlo (MCMC) 
methods in Stata (“garbage_mixl” command).
DCE indicates discrete choice experiment; MO, Mobility; LAM, Looking After Myself; UA, Usual Activity; PD, Pain/Discomfort; WSU, Worried.
*Indicates 0 or positive coefficients that were not statistically significant at 5% level.
† Indicates the negative coefficients that were not statistically significant at 5% level.
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Table 4. Model estimates from DCE analysis by country, among adolescent respondents.

Incremental
dummies

Australia Canada China The Netherlands Spain

mean [95% CI] mean [95% CI] mean [95% CI] mean [95% CI] mean [95% CI]
MO1-MO2 20.612

[20.706; 20.519]
20.775
[20.956; 20.602]

20.375
[20.526; 20.231]

20.203
[20.339; 20.019]

20.618
[20.817; 20.477]

MO2-MO3 20.095 
[20.415; 0.107] †

0.073
[20.084; 0.265]*

20.209
[20.364; 20.064]

20.148
[20.279; 20.048]

20.888
[21.032; 20.744]

MO3-MO4 21.368
[21.704; 20.872]

20.828
[21.036; 20.637]

20.954
[21.152; 20.781]

21.222
[21.503; 20.912]

20.599
[20.748; 20.444]

MO4-MO5 21.407
[21.769; 21.151]

21.169
[21.382; 20.969]

20.943
[21.122; 20.776]

21.043
[21.484; 20.679]

21.013 
[21.208; 20.83]

LAM1-LAM2 20.531
[20.599; 20.346]

20.301
[20.476; 20.115]

20.287
[20.424; 20.126]

20.265
[20.388; 20.100]

20.039 
[20.136; 0.072] †

LAM2-LAM3 20.078 
[20.401; 0.103] †

20.079 
[20.196; 0.071] †

0.020
[20.066; 0.172]*

20.234 
[20.527; 0.074] †

20.698
[20.843; 20.533]

LAM3-LAM4 20.844
[21.125; 20.652]

20.307
[20.495; 20.158]

20.476
[20.649; 20.350]

20.731
[20.970; 20.500]

20.293
[20.490; 20.121]

LAM4-LAM5 20.675
[20.875; 20.436]

20.373
[20.525; 20.231]

20.205
[20.353; 20.064]

20.017 
[20.190; 0.197] †

20.110 
[20.272; 0.031] †

UA1-UA2 20.457
[20.708; 20.308]

20.142
[20.265; 20.009]

20.158
[20.281; 20.045]

20.351
[20.547; 20.215]

20.318
[20.462; 20.156]

UA2-UA3 20.116
[20.121; 20.094]

20.015 
[20.037; 0.001] †

20.135
[20.154; 20.109]

20.062 
[20.292; 0.142] †

20.692
[20.82; 20.576]

UA3-UA4 20.960
[21.149; 20.818]

20.268
[20.407; 20.114]

20.362
[20.441; 20.273]

20.837
[21.175; 20.523]

20.058 
[20.173; 0.044] †

UA4-UA5 20.973
[21.177; 20.833]

20.470
[20.642; 20.300]

20.273
[20.415; 20.142]

20.866
[21.132; 20.615]

20.434
[20.545; 20.305]

PD1-PD2 20.648
[20.81; 20.557]

20.383
[20.544; 20.235]

20.361
[20.505; 20.218]

20.274 
[20.638; 0.015] †

20.467
[20.658; 20.283]

PD2-PD3 20.162
[20.274; 20.042]

0.061
[20.025; 0.166]*

20.065 
[20.219; 0.063] †

20.657
[20.959; 20.437]

20.896
[21.068; 20.715]

PD3-PD4 21.444
[21.803; 21.132]

20.429
[20.598; 20.282]

20.948
[21.110; 20.774]

20.755
[21.021; 20.477]

20.412
[20.571; 20.213]

PD4-PD5 21.235
[21.414; 20.969]

20.351
[20.498; 20.208]

20.134
[20.284; 20.003]

21.009
[21.454; 20.656]

21.069
[21.268; 20.886]

WSU1-WSU2 20.261
[20.442; 20.042]

20.057 
[20.120; 0.007] †

20.106 
[20.244; 0.066] †

20.361
[20.642; 20.143]

20.315
[20.479; 20.165]

WSU2-WSU3 20.952
[21.069; 20.735]

20.588
[20.733; 20.439]

20.006 
[20.101; 0.160] †

20.475
[20.691; 20.169]

20.802
[20.950; 20.651]

WSU3-WSU4 20.637
[20.776; 20.476]

0.05
[20.086; 0.200]*

20.515
[20.638; 20.390]

21.062
[21.282; 20.804]

20.331
[20.465; 20.216]

WSU4-WSU5 20.98
[21.261; 20.731]

20.568
[20.743; 20.412]

20.199
[20.396; 20.086]

20.667
[21.151; 20.251]

20.682
[20.869; 20.509]

Latent scale

MO 23.482 22.698 22.482 22.616 23.118

LAM 22.127 21.059 20.948 21.248 21.139

UA 22.506 20.896 20.928 22.116 21.502

PD 23.489 21.103 21.509 22.694 22.844

WSU 22.829 21.163 20.826 22.566 22.130

Model scale 214.433 26.919 26.692 211.240 210.733
Note. Incremental dummies are used to represent movement between consecutive levels within dimensions.
Latent-scale DCE data were analyzed using a standard mixed-logit model. Model estimates were performed using Bayesian Markov-Chain Monte Carlo (MCMC) 
methods in Stata (“garbage_mixl” command).
DCE indicates discrete choice experiment; MO, Mobility; LAM, Looking After Myself; UA, Usual Activity; PD, Pain/Discomfort; WSU, Worried.
*Indicates zero or positive coefficients that were not statistically significant at 5% level.
† Indicates the negative coefficients that were not statistically significant at 5% level.
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Figure 1. Relative dimension importance, results based on coefficients estimated from mixed-logit model of latent-scale DCE tasks 
per sample and country. (A) Relative dimension importance among adult samples in 5 countries. (B) Relative dimension importance 
among adolescent samples in 5 countries.

DCE indicates discrete choice experiment; LAM, Looking After Myself; MO, Mobility; PD, Pain/Discomfort; UA, Usual Activity; WSU, Worried, Sad, Unhappy.

Table 5. Relative choice consistency and dimension-specific preference between adult and adolescent samples.

Scale
parameters

Australia Canada China The Netherlands Spain

Scale parameter -Relative choice consistency

γadolescent 1.027 (0.952 -1.109) 0.459 (0.424-0.493)* 0.888 (0.805-0.976)* 0.875 (0.798-0.959)* 0.797 (0.749-0.847)*

Scale parameter -Relative preference for dimensions

MO (θ 1 ) 1.043 (0.953-1.136) 1.66 (1.542-1.787)* 1.177 (1.043-1.314)* 1.127 (1.021-1.241)* 1.397 (1.305-1.495)*

LAM(θ 2 ) 1.208 (1.061-1.364)* 1.086 (0.941-1.237) 1.243 (1.025-1.458)* 1.153 (0.958-1.371) 1.068 (0.941-1.208)

UA (θ 3 ) 1.158 (1.039-1.28)* 0.893 (0.773-1.017) 0.972 (0.841-1.104) 1.189 (0.995-1.392) 0.93 (0.836-1.024)

PD (θ 4 ) 0.786 (0.715-0.86)* 0.529 (0.465-0.598)* 0.793 (0.702-0.89)* 0.919 (0.8181.025)* 0.779 (0.724-0.838)*

WSU (θ 5 ) 0.806 (0.722-0.895)* 0.834 (0.744-0.927)* 0.815 (0.715-0.92)* 0.612 (0.518-0.709)* 0.826 (0.758-0.893)*

Note. For each country, we pooled adult data and adolescent data. Data were modeled using heteroscedastic conditional logit model to allow the variance of the error 
term to vary across samples. A smaller gamma (,1) means that the error variance is larger in the adolescent sample (compared with the adult sample). A larger theta 
(.1) for a specific dimension suggests that after accounting for differences in scale, that dimension is more important to adolescents compared with adults. Full 
model results and details on the method has been provided in Appendix Table 4 in Supplemental Materials found at https://doi.org/10.1016/j.jval.2025.07.016. 
LAM indicates Looking After Myself; MO, Mobility; PD, Pain/Discomfort; UA, Usual Activity; WSU, Worried, Sad, Unhappy.
*Indicates 95% CI of the parameters that do not comprise 1.0.
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of coefficients representing the movement from levels 2 and 3 
was slightly more prevalent in adolescent samples than in the 
adult samples. These may indicate data quality or feasibility is-
sues or may be suggestive of less-strong preferences underpin-
ning adolescents’ responses. However, we found that adolescents’ 
self-reported understanding of DCE tasks, being able to tell the 
differences between states, and difficulty in making choices be-
tween states was similar to or better than that of adults. More 
than 50% of adults found it difficult to choose between the Y-5L 
states in the tasks. One possible explanation for these observed 
differences is that adult respondents were being asked to value 
child HRQoL from a third person perspective, which may involve 
more difficulty in imagining the states and choosing between 
them, 40,41 whereas adolescents completed the tasks from a “self” 
perspective. Further research, including qualitative research such 
as Sullivan et al, 42 is needed to explore reasons contributing to 
the self-reported difficulty choosing between the states. 

Another key difference between adult and adolescent samples 
is that adolescents generally valued MO as being more important 
compared with PD and other dimensions, which contrasts with 
adult preferences. Previous studies also found different prefer-
ences between adults and adolescents for the Y-3L and CHU9D 
dimensions, with adolescents being more concerned with 
mobility and mental health when preferences are elicited using 
DCE or best-worst scaling. 43-45

Our findings have several implications for the valuation for Y-
5L and, arguably, other child HRQoL instruments. The different 
preferences apparent between adult and adolescent respondents 
presents further normative and methodological questions about 
the role of involving adolescents in valuation studies, for example, 
whether responses from adults and adolescents can or should be 
combined to create a single value set for child HRQoL or whether 
separate value sets based on adults and adolescent preferences are 
needed. In addition, the latent-scale DCE tasks used in this study 
do not provide values anchored at 0 and 1 as required for the 
estimation of quality-adjusted life-years in economic evaluation, 
and the results here do not provide evidence about any differential 
preferences for the “dead” health state between adults and ado-
lescents. Alternative valuation methods or additional tasks (eg, 
time trade-off 11 or DCEs that include a duration attribute) are 
needed to anchor the preferences produced by latent-scale DCE. 
Such tasks may be more challenging for adolescents to complete. 
Although we did not observe inconsistent coefficients from the 
adolescent sample, choice consistency was lower in the adolescent 
sample. Further research is needed to investigate the feasibility 
(and minimum age) of adolescents completing latent-scale DCE 
and other valuation tasks.

This study used online data collection and has several limi-
tations in terms of sample representativeness, fraudulent re-
sponses, and different strategies used to recruit adolescents. 
First, the Chinese adult sample is overrepresented by re-
spondents aged 30 to 39 years and underrepresented by older 
adults (.60 years). This may be because the panel company was 
unable to reach populations with limited access to a computer 
or who do not have sufficient technical skills, which may be 
more prevalent among older people in China. In all countries 
except for Canada, the adult samples were overrepresented by 
individuals with a bachelor’s degree and above, which is a 
recurring problem in valuation studies conducted via online 
surveys. 46,47 In addition, the proportion of the sample with 
higher education, as well as parental status, was not comparable 
across the 5 countries. Individuals with lower education may 
find greater challenges differentiating between levels; and

studies have found different preferences for child health by 
parental status. 36,41,48 Therefore, the comparability of adult 
preferences across countries should be interpreted with 
caution. Second, we also encountered a high proportion of 
fraudulent data. In one subsample in Australia (adolescents 12-
17 years recruited via parents), more than 60% of respondents 
failed at least 1 aspect of QC, which led to our decision to 
exclude that entire sample from the analysis. Our findings 
highlighted the importance of implementing QC both during 
and after the survey to identify fraudulent data. Third, we 
adopted different recruitment strategies for adolescents 
because of local ethics considerations and challenges in 
recruiting adolescents in certain countries (The Netherlands and 
Australia), which may limit our comparison of adolescent re-
sults across the 5 countries. In this study, we required 
completion using computers rather than phones. Allowing 
completion via phone may improve recruitment but may also 
result in other quality issues, eg, surveys being completed in 
environments not conducive to concentration, or the inability to 
have all relevant information on the screen at the same time. 
There are other challenges recruiting adolescents for online 
valuation studies. For example, we mainly recruited adolescents 
via parents (ie, parents provided consent and then “handed 
over” the survey to their child[ren]). However, we cannot 
directly establish whether adolescents or their parents were 
completing the adolescent survey. Asking age questions twice 
was helpful in identifying responses that appeared likely to be 
from parents. Latent-scale DCE has the advantage of allowing 
tasks to be self-completed online. However, with the increasing 
issues around fraudulent data, it is important to implement 
strict QC procedures to ensure data quality. Given that the error 
variance was larger among Chinese respondents and Canadian 
adolescents, further research to explore feasibility issues or 
other reasons for this situation may be needed. Face-to-face 
interviewer-led data collection may also be needed among 
hard-to-reach populations or adolescents to ensure sample 
representativeness and data quality.

Conclusions

Adults could differentiate between the Y-5L level labels in 
health state valuation tasks, whereas more randomness was 
observed in adolescents’ choices. Among adults, PD was consid-
ered the most important dimension in all countries except for 
China; LAM and UA were the least important dimensions. Ado-
lescents’ preferences regarding the relative importance of Y-5L 
dimensions differed from those of adults. Further research is 
needed to explore adolescents’ preferences, and close attention 
to online data quality is required.
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