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Abstract
The EQ-5D-Y-3L is a generic, health-related, quality-of-life instrument for use in younger populations. Some methodological studies have explored the valuation of children’s EQ-5D-Y-3L health states. There are currently no published value sets
available for the EQ-5D-Y-3L that are appropriate for use in a cost-utility analysis. The aim of this article was to describe the
development of the valuation protocol for the EQ-5D-Y-3L instrument. There were several research questions that needed to
be answered to develop a valuation protocol for EQ-5D-Y-3L health states. Most important of these were: (1) Do we need to
obtain separate values for the EQ-5D-Y-3L, or can we use the ones from the EQ-5D-3L? (2) Whose values should we elicit:
children or adults? (3) Which valuation methods should be used to obtain values for child’s health states that are anchored
in Full health = 1 and Dead = 0? The EuroQol Research Foundation has pursued a research programme to provide insight
into these questions. In this article, we summarized the results of the research programme concluding with the description
of the features of the EQ-5D-Y-3L valuation protocol. The tasks included in the protocol for valuing EQ-5D-Y-3L health
states are discrete choice experiments for obtaining the relative importance of dimensions/levels and composite time-tradeoff for anchoring the discrete choice experiment values on 1 = Full Health and 0 = Dead. This protocol is now available for
use by research teams to generate EQ-5D-Y-3L value sets for their countries allowing the implementation of a cost-utility
analysis for younger populations.
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This article reports an international valuation protocol
for the EQ-5D-Y-3L instrument
The international protocol is a two-step approach based
on an online discrete choice experiment (Step 1) plus a
face-to-face composite time-trade-off exercise (Step 2)
Following the reported protocol, researchers can develop
EQ-5D-Y-3L value sets in their respective countries to
allow a cost-utility analysis in a child/adolescent population

1 Introduction
There are several preference-based instruments for measuring health-related quality of life in children, including
AHUM [1], AQoL-6D [2], CHU9D [3], EQ-5D-Y [4],
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HUI2 [5], HUI3 [6], QWB [7], 16D [8] and 17D [9]. For
a recent review, see Rowen et al. [10]. The EQ-5D-Y-3L is
the three-level version of one of those instruments, the EQ5D-Y. It was developed by the EuroQol Group, for use in
younger populations (i.e. children aged 8–15 years) [4, 11].
It was adapted from the original EQ-5D-3L instrument using
appropriate wording for this age group. One of the advantages of the EQ-5D family of instruments is the availability
of value sets to accompany them, which provide utilities for
use in a cost-utility analysis. In the absence of EQ-5D-Y-3L
value sets, some authors have used EQ-5D-3L value sets to
calculate utilities for the EQ-5D-Y-3L [12, 13].
A few methodological studies have explored the valuation
of child health states (HS) defined by the EQ-5D-Y-3L. For
example, Wu et al. produced values based on Canadian children’s self-reported health using the EQ-5D-Y-3L [14]. They
modelled the relationship between children’s overall assessment of their health on the visual analogue scale (VAS) and
their responses to the self-classifier (where they indicated
their level of problems for each of the five dimensions).
However, as the relative position of Dead is not included in
self-reported health, this method cannot produce values on
the quality-adjusted life-year (QALY) scale, which by convention is anchored at 1 = Full health and 0 = Dead.
Kind et al. elicited stated preferences for hypothetical EQ5D-Y-3L HS using VAS valuation methods. However, while
a VAS valuation can include tasks to anchor ratings onto
the QALY scale, the Kind et al. study did not include such
tasks [15]. The study aimed to test the effect on values of
three different perspectives from which HS were evaluated:
own health, third-person adult’s health and third-person
10-year-old child’s health. The authors concluded that values for adults’ HS (own health) were higher than values (also
called utilities) for equivalent HS described as applying to a
10-year-old child. As the observed values were different, the
corollary was that applying EQ-5D-3L values to EQ-5D-Y3L HS is inappropriate.
Craig et al. developed a methodological value set for the
EQ-5D-Y-3L for the US population using a discrete choice
experiment (DCE), which included a duration attribute in the
HS description (DCE + Duration) [16]. However, that value
set, while showing further evidence of differences between
values for child and adult HS, has been criticised for its unusual characteristics, notably, having a value of − 9.03 for the
worst possible HS (compared with a value of − 0.102 for the
corresponding HS on the EQ-5D-3L reported by Shaw et al.
in another US study [17]).
At the time of writing, there are currently no published
value sets available for the EQ-5D-Y-3L that are appropriate for use in QALY calculations [11] and, as noted above,
it seems inappropriate to apply values for the (adult) EQ5D-3L. There is therefore a need for specific value sets for
the EQ-5D-Y-3L instrument that allow the calculation of
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QALYs to support the use of the instrument in economic
evaluations. The EuroQol Research Foundation has pursued
a programme of methodological research to inform an international protocol for producing values for EQ-5D-Y-3L.
The aim of this article is to describe the development of
the valuation protocol for the EQ-5D-Y-3L instrument. We
start by describing the research studies conducted as part of
the EuroQol research programme leading to the development
of the valuation protocol and the results from these studies.
We then provide a detailed description of the features of the
valuation protocol.

2 Overview of Methodological Research
2.1 Design of the Methodological Research
Programme
There were a number of research questions that needed to be
answered prior to development of a valuation protocol for
EQ-5D-Y-3L HS. Key questions included: (1) Do we need
to obtain separate values for the EQ-5D-Y-3L, or can we use
those from the EQ-5D-3L? (2) Whose preferences should
we elicit: children or adults? (3) Which valuation methods
should be used to obtain values for child HS that can be used
to calculate QALYs?
As noted above, results from Kind et al. [15] and Craig
et al. [16] suggested that values for child HS were different
than those for adult HS, but this needed to be confirmed for
stated preference methods that are anchored on the QALY
scale. Given the complex and abstract nature of the valuation tasks, it is unclear whether it is feasible for children to
carry out these tasks. Further, the need to explicitly compare
HS with “dead” for anchoring purposes raises ethical concerns regarding the involvement of children in such studies. Ultimately, whose preferences should be used (adults
or children) in valuing EQ-5D-Y-3L (or indeed any utilityweighted paediatric PRO) is a normative question. For the
purpose of the methodological research programme, it was
decided that the taxpayer perspective used for valuing adult
HS in previous EQ-5D valuation studies should also be
used when valuing child HS because of the use of these
values to inform HTA and resource allocation. However, to
understand whether the decision to seek adult values for EQ5D-Y-3L would have important consequences (e.g. for HTA
decisions), a study was undertaken to determine whether
preferences elicited from children differ from those elicited
from adults for child HS.
The decision to adopt a taxpayer perspective necessarily
led to another question: if adults are to value child HS, how
should valuation tasks be framed? Consistent with previous research [15, 16], a decision was taken to frame the
questions around hypothetical HS for a 10-year-old child.
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Acknowledging that the decision to focus on a 10-year-old
child is somewhat arbitrary, our aim was to confirm the Kind
et al. results [15]; therefore, changing the framing would
introduce a confounding factor that may limit our ability to
compare and interpret the results.
Given the extensive experience with using the second
version of the standardised valuation protocol for the EQ5D-5L [18, 19], it was decided to adapt the valuation protocol and accompanying software (EQ-VT) for piloting an
EQ-5D-Y-3L valuation. This protocol involves two valuation techniques: the composite time-trade-off (C-TTO) [20],
which uses conventional time-trade-off for the better than
dead HS and lead-time time-trade-off (TTO) for the worse
than dead HS and the DCE [21].
Once these decisions were made, we were in the position to test whether adults’ values for child HS differ from
adults’ values for adult HS. However, given the differences
in wording between the EQ-5D-3L and the EQ-5D-Y-3L,
answering that question required a study design that could
isolate (a) how the difference in wording between the two
instruments affects the values and (b) how the difference
in perspective (adult vs child) affects the values. All these
decisions fed into the design of the first pilot study, called
the ‘multi-country EQ-VT pilot study for the EQ-5D-Y-3L’,
which is described below.

2.2 Multi‑Country EQ‑VT Pilot Study
for the EQ‑5D‑Y‑3L
The methodology implemented was based, with some adaptations, on the standardised protocol used for the valuation
of EQ-5D-5L [22], i.e. including the aforementioned C-TTO
and DCE, but adding a comparison with dead to the DCE
exercise (DCE + Dead). The results clearly confirmed that
EQ-5D-3L value sets should not be applied to EQ-5D-Y-3L
HS (Table 1).
The results also meant that new issues emerged. In contrast to the earlier VAS and DCE + Duration valuation studies (which yielded lower values for child HS than for adult
HS), the C-TTO approach produced higher values for child
HS compared with adult HS. This raised questions about the
reasons for this seemingly contradictory finding and led to
the view that the use of the C-TTO valuation technique in
valuing child HS warranted further research. One possible
explanation is that a strong preference for length of life in
children leads to an unwillingness to trade off time in the
TTO task and may lead to a lack of accuracy in measuring
the relative importance of the health dimensions. A DCE
(without a duration attribute) is not affected by time preference, making the approach attractive. In the light of this
evidence, the EuroQol Group decided to test the two-step
valuation approach as follows: the relative importance of
EQ-5D-Y-3L dimensions can be estimated by a DCE; but

as the DCE results are on a latent (undefined) scale, further research is needed to identify appropriate methods to
anchor the DCE results. These decisions led to three further
studies that were conducted in parallel in the UK and The
Netherlands: a latent scale DCE study; a DCE + Duration
study and an anchoring methods study. Details of each are
provided below.

2.3 Discrete Choice Experiment (DCE) + Duration
Study in The Netherlands
This research centred on analysing the age dependency of
HS values, while accounting for possible differences in
time preferences across groups (Table 1). Conclusions from
this research were in line with those reported in the multicountry EQ-VT pilot study. However, there may be limits
to the generalisability of these results to other jurisdictions
because the multi-country EQ-VT pilot study also reported
different preferences for HS in children and in adults, but
the same results was not found in other countries [23]. As
a possible explanation for the international differences,
the authors point out that Dutch attitudes about trade-offs
between length and quality of life may be influenced by (or
reflected in) their euthanasia policy.

2.4 Latent Scale DCE Study in the UK
An international research team designed this study to obtain
latent scale DCE utilities from the adult general population
from the perspective of a 10-year-old child in the UK [23]
(Table 1). The format of the DCE was the same as that used
for DCE tasks in the multi-country EQ-VT pilot study [22].
A Bayesian efficient design was created to identify the pairs
of HS included in the DCE. The modelling exercise consisted of testing different approaches for dealing with heterogeneity. However, as these results alone were not enough
for producing a value set comprising anchored utilities for
QALY calculations because its results are not on the 1 = Full
health to 0 = Dead scale, the anchoring study was conducted.

2.5 Anchoring Study in the UK
The team assessed values for EQ-5D-3L and EQ-5D-Y3L HS using four preference elicitation techniques: VAS,
DCE + Duration, lag-time TTO and the location-of-dead element from the newly developed, personal utility function
approach [24]. A within-subject study design was used [25]
(Table 1). While showing lower values for the adult perspective than for the child perspective, most of the same respondents indicated (in a separate question framed as: “How do
you think a health care system with a limited budget should
prioritise resources?”) that “The health system should give
equal priority to the treatment of adults and children” [25].

To pilot the EQ-5D-5L protocol for the
EQ-5D-Y-3L valuation and to test
whether EQ-5D-3L values are suitable for being applied to EQ-5D-Y-3L
HS
Perspective (× 2): Taxpayer (adults
were asked about either themselves or
a 10-year-old-child)
Instruments (× 2): EQ-5D-3L and EQ5D-Y-3L
800 (200 per country)
2015
UK, Germany, The Netherlands and
Spain
C-TTO; DCE; DCE + Dead

Representativeness
Interview setting
Main results

Age and sex per country
Face to face
TTO results for 33,333:
-0.32 (adult HS) vs -0.14 (child HS)
DCE + Dead observed choice probabilities:
33,333 vs death: 82.9% choose Death
(adult HS) vs 72.0% (child HS)
DCE observed choices probabilities:
Pair Adult HS Child HS
11,332 vs 22,222 13.7 10.0
13,213 vs 32,331 86.3 75.4
11,113 vs 11,121 11.2 23.7
31,212 vs 12,111 1.0 4.3
32,121 vs 11,211 0.5 5.2
31,231 vs 32,313 50.2 46.0
33,323 vs 21,133 20.0 53.1
11,131 vs 13,222 56.1 37.4
33,333 vs 23,333 1.5 0.5

Number of HS or HS
9 C-TTO; 9 DCE; 19 DCE + Dead
pairs per participant
Number of design blocks 2 C-TTO; 2 DCE; DCE + Dead

Valuation task

Targeted sample size
Data collection period
Participants’ countries

Study arms

Research aims

Multi-country EQ-VT pilot study for
EQ-5D-Y-3L [22]

Table 1  Description of conducted research studies

Age, sex and geographic
Online
DCE coefficients of preferred model:
Level Coefficient
MO2 − 0.408
MO3 − 1.200
SC2 − 0.365
SC3 − 0.979
UA2 − 0.607
UA3 − 1.478
PD2 − 1.128
PD3 − 3.057
AD2 − 0.951
AD3 − 2.592

10 DCE

10 DCE + duration
Age, sex and education
Online
DCE + Duration model coefficients:
10-year-old 15-year-old 40-year-old
Years 0.85 0.95 0.90
Mo2*years 0.05 0.04 0.06
Mo3*years − 0.06 − 0.05 − 0.07
Sc2*years* − 0.01 0 0
Sc3*years − 0.12 − 0.12 − 0.13
Ua2*years − 0.06 − 0.07 − 0.06
Ua3*years − 0.28− 0.28 − 0.26
Pd2*years − 0.12 − 0.10 − 0.07
Pd3*years − 0.45 − 0.41 − 0.38
Ad2*years − 0.15 − 0.16 − 0.13
Ad3*years − 0.54 − 0.55 − 0.51
Discount rate 0.25 0.23 0.24

15 DCE

DCE

15 DCE + duration

DCE + duration

1938
2017
The Netherlands

Perspective (× 3): Taxpayer (adults
were asked about a 10-, 15- and
40-year-old person)

VAS; Lag-Time TTO; DCE + Duration;
LOD
2 VAS; 2 Lag-Time TTO; 7 DCE + Duration; up to 17 choices in LOD
1 VAS; 1 Lag-Time TTO; 6 DCE + Duration; 1 LOD
Age and sex
Face to face
TTO results for 33,333:
− 0.368 (Adult HS) vs − 0.030 (Child
HS)
VAS results for 33,333:
− 0.045 (Adult HS) vs 0.653 (Child HS)
DCE + Duration results for 33,333:
− 0.227 (Adult HS) vs 0.188 (Child HS)
LOD results for 33,333:
− 0.497 (Adult HS) vs − 0.364 (Child
HS)

To understand whether the direction of
differences observed in C-TTO values
for adult HS vs child HS in previous
research is specific for the C-TTO
technique
Perspective (× 1): Taxpayer (adults
Perspective (× 2): Taxpayer (adults were
were asked about a 10-year-old child)
asked about both themselves and a
10-year-old child)
Instruments (× 2): EQ-5D-3-L and EQ5D-Y-3L
1000
300 + 50
2017
2017
UK
UK

To examine age dependency of EQ5D-Y-3L HS values to test whether
EQ-5D-3L values are suitable for
being applied to EQ-5D-Y-3L HS

To obtain relative importance of EQ5D-Y-3L dimensions and levels from
a DCE

Latent scale DCE study in the UK [23] Anchoring study in the UK [25]

DCE + Duration study in The Netherlands
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DCE + Duration study in The Netherlands

The DCE + Duration and the QALY
The C-TTO results showed significomposition tasks reported similar
cant differences by perspective only
results for children, adolescents and
for the EQ-5D-3L instrument, and
significant differences between instru- adults, except with respect to the
pain/discomfort dimension; larger
ments only for the adult perspective.
TTOs were accepted to avoid pain/
The DCE + Dead results showed a
discomfort in children
tendency for “immediate death” to be
chosen more frequently in the adult
perspective than in the child perspective. Both results indicated higher
values for the child perspective. DCE
(not involving consideration of dead)
results showed between-perspective
differences in the observed choice
probabilities
For adolescents, an adult value set
Current EQ-5D-3L values cannot be
seemed to be invalid
used to assign values to EQ-5D-Y-3L
HS. Elicited TTO values for child
HS were generally higher than TTO
values for adults HS

Multi-country EQ-VT pilot study for
EQ-5D-Y-3L [22]

The results from all four anchoring
techniques consistently showed lower
values for the adult perspective than for
the child perspective, suggesting that
the C-TTO results reported elsewhere
were not merely an artefact of that
technique. Furthermore, the lag-time
TTO, VAS and LOD showed that
respondents were more likely to value
33,333 as better than dead in the child
perspective than in the adult perspective. Results from the DCE + Duration
showed a strong preference for the time
attribute in the child perspective

Elicited values were in agreement across
DCE approach was feasible to obtain
all methods to the extent that the values
the relative importance of EQ-5D-Yfor worst possible HS tended to be
3L dimensions/levels, confirming the
negative for the adult perspective and
merit of using a two-step approach
closer to 0 for the child perspective
for valuing child HS

Beyond accuracy prediction, all tested
models produced consistent parameter estimations [25] and all models
produced similar relative importance
of dimensions

Latent scale DCE study in the UK [23] Anchoring study in the UK [25]

C-TTO composite time-trade-off, DCE discrete choice experiment, HS health state, LOD location-of-dead, QALY quality-adjusted life-year, TTO time-trade-off, VAS visual analogue scale

Main conclusions

Results’ interpretation

Table 1  (continued)
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Further, based on the results, the authors discussed the circumstances under which the use of values in a cost-utility
analysis requires that adult and child HS values are commensurable, i.e. where treatment starts in childhood and is maintained during the transition into adulthood and later in life.

3 Key Considerations Arising
from the Research Programme
The research programme described above allowed the EuroQol Group to clarify its position in relation to a number of
important methodological questions. The key findings are
summarized below (Table 2).

3.1 Are Adults’ Values for Child Health States
Different from their Values for Adult
HS? Are the Differences in Wording
between the Instruments (EQ‑5D‑3L
and EQ‑5D‑Y‑3L) Affecting Values?
Based on our research, child HS values are different from
adult HS values and the wording of the instruments affects
values. Although some authors have applied EQ-5D-3L
value sets to calculate utilities for the EQ-5D-Y-3L [12,
13], this research programme confirmed that values for EQ5D-Y-3L HS (child perspective) are different than values for
EQ-5D-3L HS (adult perspective) [22]. In fact, researchers reported an interactive effect between wording of the
instrument and perspective on values [22]. These results
confirmed that EQ-5D-3L value sets should not be used to
assign values to EQ-5D-Y-3L HS.

3.2 Is a DCE a Suitable and Valid Approach to Obtain
the Relative Importance of the EQ‑5D‑Y‑3L
Dimensions?
A DCE is suitable and feasible for use in valuing child HS
[23]. A DCE is becoming more widely used in valuation
research because of its advantages in terms of lower cost
and speed of data collection [26–29]. A DCE also has the
advantages of being less cognitively challenging and less
burdensome to administer than other alternatives [28, 29].
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In addition, this method avoids issues around the importance of the time attribute as is the case with any variant
of TTO or DCE + Duration, and it does not require consideration of dead. Nevertheless, this can also be seen as a
disadvantage because the lack of consideration of dead or
the duration of the HS leads to the generation of relative
preference weights on an undefined scale that cannot be used
to calculate QALYs [28–30]. Consequently, a DCE seems
suitable for obtaining accurate information on the relative
importance of the different dimensions/levels but the problem of generating an anchored value set for the EQ-5D-Y-3L
instrument is still not fully solved.

3.3 Can EQ‑5D‑Y‑3L DCE Latent Scale Values be
Anchored onto the 1 = Full Health to 0 = Dead
Scale?
The research programme concluded that combining the
latent scale value set with data from one of the four preference elicitation methods tested in the anchoring study is feasible, with multiple methods shown to be valid and feasible
for this purpose [28, 30]. Thus, and to maintain consistency
with the tradition of using TTO in the valuation of EQ-5D
instruments, it was decided to continue using C-TTO for
anchoring purposes. In this approach, it is possible to generate anchored utility values suitable for estimating QALYs.

4 EQ‑5D‑Y‑3L Valuation Protocol
Prior to describing details of the experimental design, based
on the output of the research programme, there are three key
features of the protocol to be noted:
(1) The values will be obtained from a sample of adults
from the general population. As noted above, this follows the taxpayer perspective and avoids possible ethical issues associated with consideration of dead by a
sample of children.
(2) The framing of the valuation task is: “Considering your
views about a 10-year-old child, what do you prefer?”.
(3) The protocol has a two-step approach, first, using an
online DCE to generate the latent scale values. Then, as

Table 2  Key findings from the research programme of relevance to the design of the protocol
(1) Adults’ values for children’s health states are different from the values for adults’ health states
(2) Development of specific value sets for the EQ-5D-Y-3L is necessary
(3) The EQ-5D-5L valuation protocol requires several changes to be applicable in valuing child’s health states
(4) DCE seems suitable to obtain the relative importance of dimensions (latent scale values) of the EQ-5D-Y-3L
(5) C-TTO values can be used to anchor and transform latent scale values to the 1 (full health) – 0 (dead) scale required for their use in QALY
calculations
C-TTO composite time-trade-off, DCE discrete choice experiment, QALY quality-adjusted life-year
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a second step, obtaining C-TTO values, via face-to-face
interviews, as a means of anchoring the DCE results.
Note that C-TTO studies are not recommended to be
conducted online, while we have had good experience
with conducting online DCE surveys. As there is no
need to have the same sample complete both valuation tasks when the purpose is to use C-TTO information only for anchoring the DCE latent scale results,
it would be more efficient to separate the samples and
conduct one online survey and another face-to-face
interview exercise.
The key features of the protocol are described in
Table 3. Although the basis for developing the EQ-5D-Y3L valuation protocol was the valuation protocol of the
EQ-5D-5L [18, 19], it is important to note the following
differences between the protocols:
(1) In the EQ-5D-5L protocol, adult respondents value HS
considering their own health. In the EQ-5D-Y-3L protocol, adult respondents value health considering the
health of a hypothetical 10-year-old child (see Figs. 1
and 2).

Table 3  Summary of the
EQ-5D-Y-3L protocol

(2) While in the EQ-5D-5L valuation protocol the DCE
was introduced as a valuation technique that was complementary to the C-TTO, in the EQ-5D-Y-3L valuation
protocol, each valuation technique has its own purpose.
The purpose of the DCE is to determine the relative
importance of dimensions/levels and the role of C-TTO
is restricted to providing the anchors at 1 = Full health
and 0 = Dead as required to support the use of the values in an economic evaluation (cost-utility analysis).
(3) While in the EQ-5D-5L protocol, all respondents had to
complete both C-TTO and DCE tasks in a face-to-face
setting, in the EQ-5D-Y-3L valuation protocol, there
are two different samples. One sample will complete a
set of DCE tasks in an online environment and another
sample will complete a set of TTO tasks in a face-toface setting. Both samples should be as representative
of the relevant country’s population (i.e. in terms of
sociodemographic characteristics) as possible.
(4) The number of tasks per respondent in the EQ-5D-5L
valuation protocol was ten C-TTO HS and seven DCE
pairs, allowing the estimation of models for both sets
of data. In the EQ-5D-Y-3L valuation protocol, each
respondent in the online survey will complete 15 DCE
pairs out of a design that includes 150 pairs distributed

Protocol feature

DCE side

Target population
Perspective
Framing

Adult general population
Taxpayers
Considering your views about a 10-year-old child
What do you prefer?
10 blocks/15 pairs each
1 block of 10 health states
1000
200
Online
Face to face
Introduction
Demographics
15 DCE forced pair comparisons
10 TTO tasks
Feedback questions
Feedback questions
~ 30 min
~ 15 min

Design
Sample size
Interview environment
Interview

Expected interview duration

C-TTO side

c-TTO composite time-trade-off, DCE discrete choice experiment, TTO time-trade-off

Fig. 1  Discrete choice experiment tasks example
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Fig. 2  Composite time-trade-off task example. BTD, WTD

over ten blocks (Electronic Supplementary Material)
and each face-to-face respondent will complete ten
C-TTO tasks out of a design of ten HS included in a
single block (Table 3). This will allow DCE modelling
and mapping modelling but not TTO-only modelling
because there are not enough HS included in the TTO
design for this purpose.

4.1 DCE Design of the EQ‑5D‑Y‑3L Protocol
The experimental design of the DCE was developed for the
latent scale DCE study in the UK. This design, as described
above, used a blocked design with ten blocks and 15 pairs
per block (see Fig. 1 for an example of a DCE task). To
reduce attribute non-attendance, the design of DCE used
an overlap in two domains. Although not mandatory, it is
recommended that the design is updated using Bayesian
methods after a soft launch of data collection, see [23] for
further details (Table 4).
There is no single best approach to determine the sample size needed for a DCE with our specific design criteria.
Two rules of thumb for a minimum sample size have been
proposed in the literature based on the number of observations per pair. Lancsar and Louviere suggest a minimum of
20 observations per pair [21], while Hensher and colleagues
recommend a minimum of 30 observations per pair [31].
To ensure having enough power to accurately estimate the
model parameters, we decided to double the average of the
two rules of thumb and use 50 observations per pair as a
minimum for the DCE in the EQ-5D-Y-3L protocol. Because
we have a design comprising ten blocks, this would require
a minimum of 500 individual respondents. However, given
the low marginal cost of including extra online respondents
compared with the fixed cost of implementing the survey,
we recommend doubling the minimum sample size to 1000.

4.2 Composite Time‑Trade‑Off Element
of the EQ‑5D‑Y‑3L Protocol
The use of C-TTO (see Fig. 2 for an example of the C-TTO
task) for anchoring DCE results requires that the design
include the worst HS in the descriptive system (33,333).
However, more HS were added with the aim of avoiding
scaling issues within C-TTO [24]. It is important to remark
here that this C-TTO design corresponds to a minimum
requirement but does not prevent researchers from adding
more HS to this design. The EQ-5D-Y-3L valuation protocol
exploits the possibility of linking C-TTO and DCE data, e.g.
mapping or just using the C-TTO value of the worst possible
HS to anchor the latent scale value set. Research teams can
choose to collect more TTO data, by either increasing the
sample size or increasing the number of HS included in the
design; however, generating a TTO-only based value set is
not recommended because of concern about the aforementioned impact of time preference when adults value child
HS.
To estimate the minimum sample size required for the
C-TTO element of the protocol, we have used previous calculations for the EQ-5D-5L protocol, where the assumption
was made that the value of any HS should be estimated with
a given standard error of 0.01 [33, 34]. In the EQ-5D-5L
valuation protocol, there was a need of 100 observations.
In the case of the EQ-5D-Y-3L protocol, we have estimated
that 200 observations are required to reduce the variability
to 0.005.

5 Discussion
While an evidence-based EQ-5D-Y-3L valuation protocol
was described here, there were still several points that need
further discussion and/or research. Clear examples were the
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Table 4  Minimum set of health
states to be included in the
composite time-trade-off design

Severity

Profile

Description

Mild

11112

I have no problems walking about
I have no problems washing or dressing myself
I have no problems doing my usual activities
I have no pain or discomfort
I am a bit worried, sad or unhappy
I have no problems walking about
I have no problems washing or dressing myself
I have no problems doing my usual activities
I have some pain or discomfort
I am not worried, sad or unhappy
I have some problems walking about
I have no problems washing or dressing myself
I have no problems doing my usual activities
I have no pain or discomfort
I am not worried, sad or unhappy
I have some problems walking about
I have some problems washing or dressing myself
I have some problems doing my usual activities
I have some pain or discomfort
I am very worried, sad or unhappy
I have some problems walking about
I have some problems washing or dressing myself
I have some problems doing my usual activities
I have a lot of pain or discomfort
I am a bit worried, sad or unhappy
I have a lot of problems walking about
I have no problems washing or dressing myself
I have no problems doing my usual activities
I have a lot of pain or discomfort
I am very worried, sad or unhappy
I have a lot of problems walking about
I have some problems washing or dressing myself
I have some problems doing my usual activities
I have some pain or discomfort
I am very worried, sad or unhappy
I have a lot of problems walking about
I have a lot of problems washing or dressing
myself
I have some problems doing my usual activities
I have a lot of pain or discomfort
I am very worried, sad or unhappy
I have a lot of problems walking about
I have a lot of problems washing or dressing
myself
I have a lot of problems doing my usual activities
I have some pain or discomfort
I am very worried, sad or unhappy
I have a lot of problems walking about
I have a lot of problems washing or dressing
myself
I have a lot of problems doing my usual activities
I have a lot of pain or discomfort
I am very worried, sad or unhappy

11121

21111

Moderate

22223

22232

Severe

31133

32223

33233

33323

33333

decision about who should value the child HS, where we
decided to adopt a taxpayer perspective and the choice of
how to frame the eliciting question, which may still seem
arbitrary. This means that this protocol is subject to future
improvements like any other scientific product.

Regarding the framing of the questions, child HS valuations
in other instruments [10] suggest that values differ across paediatric ages implying that multiple value sets may be needed.
However, the DCE + Duration study conducted in The Netherlands, indicated that HS values were similar between a 10- or
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a 15-year-old child. Given that the EQ-5D-Y-3L instrument is
recommended to be used on a population in the age range of
8–15 years, it seemed appropriate to keep with our selected
framing of a 10-year-old child for developing a unique country-specific EQ-5D-Y-3L value set. It should be noted that the
EuroQol Group does not normally generate age-specific value
sets for different adult age subgroups (or indeed any other subgroups) [35, 36]. However, as preferences regarding the health
of 10-year-old children may differ from preferences regarding the health of children or adolescents of other ages, further
research is needed on this topic.
With respect to whom should value the child HS and our
choice of adopting the taxpayer perspective, this is a normative discussion rather than a scientific discussion. There are
some points that should be considered: (1) in the same way
that most countries do not allow people aged under 18 years
to vote for which political party should govern the country, it
may be viewed as inappropriate to allow a population in the
age range of 8–15 years to decide about the population health;
(2) when developing value sets, the valuation task must include
consideration of dead to be able to calculate QALYs. It could
be considered ethically inappropriate to apply those tasks to a
young population of respondents. In addition, obtained values
could be inaccurate owing to a possible misunderstanding of
the tasks; and (3) our taxpayer approach is in line with what
other child health valuation researchers have done, for example
with valuation of the CHU9D instrument [37], indeed, it could
be considered fair as it is taxpayers who funding healthcare.
In comparison with a recent child HS valuation study
conducted by Rowen et al. [29], we differ from the selected
valuation methods. They used a DCE + Duration approach
and tested it in The Netherlands (as noted above, this is a
country that may hold somewhat unique preferences regarding life duration trade-offs). We have shown in our anchoring
study that this approach did not work as well in the UK.
Finally, potential users of the future EQ-5D-Y-3L value
sets may wish to combine adult and child values in the estimation of QALYs, or they may wish to know whether the
current cost-effectiveness threshold values determined in
some countries are valid to decide if a treatment is cost effective when the cost-utility analysis uses an EQ-5D-Y-3L value
set. Because adult EQ-5D value sets (either 3L or 5L) are
not comparable with EQ-5D-Y value sets, it is advised that
they are not combined when calculating QALYs. Instead,
we recommended that different cost-effectiveness thresholds
values should be applied.

6 Conclusions
In this article, we have presented an international evidencebased protocol for valuing EQ-5D-Y-3L HS to be used in the
age range of 8–15 years. This protocol is now available for
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use by research teams to generate EQ-5D-Y-3L value sets
for their countries, thereby allowing the implementation of
a cost-utility analysis to evaluate healthcare interventions for
younger populations.
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